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vi Preface of the Editors

Preface of the Editors

“Everybody can learn from the past. Today it is important to learn from the
future.”

As Herman Kahn – one of the founding fathers of modern scenario planning
– states it is tremendously important for strategy and policy makers to get a
deep understanding of and to prepare for possible future developments.

In this preface we give an overview of the approach for the creation of future
scenarios and the development of innovative product and service ideas, which
was used to create this Trend Report. This approach was developed at the
Center for Digital Technology and Management (CDTM) and was refined during
the last ten years in more than 20 projects. The methodology aims on creat-
ing foresight studies related to information and communication technologies
(ICT). It relies on a tight cooperation between industry partners and academia.
Combining the creativity and impartiality of interdisciplinary participants from
academia with the knowledge of corporations it provides long-term foresights
and innovative ideas on how to expand the participating company’s business
and how to prepare for emerging challenges. Recent industry partners have
been large corporations as, for instance, Siemens AG, Telekom Innovation Lab-
oratories and BMW AG for topics ranging from Smart Grid Infrastructures and
Ambient Assisted Living Technologies to Urban Mobility Concepts.

At the core of the futures study approach is the CDTM Trend Seminar.
The Trend Seminar is a course with around 20 selected students of various
disciplines, such as business administration, economics, computer science or
electrical engineering that work on a relevant topic related to ICT. Before
the seminar starts the topic is defined, broken down to smaller modules and
structured together with the industry partner.

The seminar itself is an intense university course format. During this course
the participating students dive deep into the new topic, apply knowledge they
bring from their main studies, extend it in extensive research, learn and apply
new methodologies, conduct trend analyses, design future scenarios and develop
business ideas for new products or services. The seminar is structured into
three phases: Basic Phase, Scenario Phase and Ideation Phase.
In the Basic Phase the class is split into five teams that look at different

aspects of the overall topic. Following the PESTLE approach the status quo and
trends in the fields of technology, society, economy, politics, law, environment
and business are analyzed. The literature research is complemented by a series
of input talks of experts from the project partner or other organizations. In
addition, teams present the key findings to each other to provide a holistic
knowledge base to build upon in the following phases.
The following Scenario Phase starts with a two-day workshop. The partic-
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ipants work in four new teams to spread the gathered knowledge of the first
phase throughout the teams. Within the workshop driving forces for the overall
topic are identified and structured. Two key drivers are used to span a matrix
of four different future scenarios, which are envisioned for around 15 years in
the future. The scenarios as well as the possible timelines to these futures are
already sketched within the workshop. Afterwards each team describes and
writes down a vivid view of the life in one of the four scenarios in detail.

In the third phase, the Ideation Phase, participants are once more regrouped
in new teams. Each team’s topic is a different perspective of the overall topic.
The goal is to develop possible business concepts, which are then tested against
the previously developed scenarios. The phase starts with a two-day workshop
to learn and apply ideation methods. This approach, which is based on pat-
terns described by Jacob Goldenberg, Roni Horowitz, Amnon Levav and David
Mazursky, is a very structured way to develop ideas for new products or services.
A selection of these ideas are then combined and further developed into detailed
business concepts. The concepts are described using the approach of business
model generation, which was developed by Osterwalder and Pigneur. At the
end of the seminar, the concepts are presented to the project partner and guests.

After this short introduction we want to thank several persons, who made
this CDTM Trend Report possible: We thank Ernst-Joachim Steffens, Michael
Balasch and Harald Klaus of our project partner Telekom Innovation Laborato-
ries, who helped to define the topic and scope of the project, gave interesting
kickoff talks and coordinated the contact to experts within their organization
throughout the whole project. We thank Felix von Held, Felix Werle and Julia
Butter for their support in the Scenario and Ideation Phase. Their experience
and motivation is always leading to an enjoyable workshop atmosphere and
excellent workshop results. Especially, we want to thank all students of the
CDTM class of fall 2011, who put a lot of energy and enthusiasm in this project
and by that made it a pleasure for us to supervise the course and coach the
individual teams. We wish all readers exciting light bulb moments and inspiring
thoughts about the future of ambient assisted living.

Benedikt Römer and Julian Sußmann
Center for Digital Technology and Management
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Preface of the Industry Partner
Living healthily and comfortably, both safely and securely within one’s home
and staying in contact with family and friends are important requirements for
many people. These needs are gaining additional importance within societies
that are experiencing demographic change with a rising number of older people:
it is essential to enable and extend autonomous daily living in the home, also
for people of an advanced age. This is what most people give highest priority,
if asked, and it helps a society to cope with limited resources such as lack of
money and qualified staff.

Ambient Assisted Living (AAL) refers to all kinds of innovative products based
on information and communication technologies (ICT) that can be integrated
into one’s environment – often going unnoticed or being almost “invisible”.
They shall improve quality of life, autonomy, active participation in social
life, and employability for a better, healthier and safer life, often at the same
time reducing the costs of health and social care. Let us have a look at some
examples.
Sensors fixed to electrical devices, on doors and windows may be integrated

into an easy-to-use house control system which may enhance personal health,
safety and security. An intelligent system may remind you to switch off devices
and/or lights in the apartment or not to forget important medicine or a mobile
device which may be required at some point on your journey e. g. to get in
touch with an acquaintance and/or neighbour if necessary.
Personal safety can be improved if vital data measures are combined with

monitoring and control of devices in the household. By doing so, emergency sit-
uations in the home can be recognized quickly and reliably. Additionally, remote
monitoring of devices which may be potential sources of danger increases the
individual feeling of safety and can make life much easier and more comfortable.

Special attention must be paid to integrate solutions and components already
available on the market as well as newly developed products into conclusive
and overall systems which are easy to use.
There are still a number of open issues which require attention, careful

research and development activities in order to meet central user requirements:
• Technical solutions should be adjustable in order to meet individual

requirements, personal preferences and habits.

• Ease of use is essential for user acceptance.

• Support of users over the complete supply chain must be guaranteed:
implementation, configurations and adjustments during operation, coping
with system errors, component issues etc.

Other demanding issues with regards to autonomous living are to continue
communication in several manners. Today’s standard fixed or mobile telephony
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services will be developed in appropriate ways, using point-to-point or multi-
point high quality video conferencing or extended messaging services which
make it easier for the user to get in touch with family members, friends and
other contacts alike.

We appreciate that the Center for Digital Technology & Management (CDTM)
investigated the most relevant trends in the emerging field of Ambient Assisted
Living and e-health in greater depth and, through instruction and support,
lead the students at their deep-dive study into its technological complexity
and challenging economic and social impacts. We thank the guest lecturers
for sharing their valuable insights, and we are glad that the creativity and
perseverance of excellent students once more contributed to existing knowledge.
We regard the results of this seminar as remarkable, providing useful information
and insights for research, politics and industry. We gratefully thank the students
for their enthusiasm and dedication.

Harald Klaus and Michael Balasch
Telekom Innovation Laboratories

Berlin, June 2012

For more information about the CDTM and its related projects,
please visit http://www.cdtm.de

The entire trend report was written by CDTM students under the close guidance
of research assistants in 2011. The papers compiled here do not claim to be
scientifically accurate in every case; they are rather meant to give a structured
and broad overview of trends relevant in the smart grid context.

http://www.cdtm.de
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1 Chapter 1

Internet of Things for
AAL

Dominik Franz, Courtney Lynch, Simon Meyer, Ludwig Schubert,
Sinan Taifour

The Internet of Things is the concept of a web of everyday objects connected
to the Internet. This allows them to communicate between themselves and in
turn influence their environment in a smart way.

Many objects already contain digital components and environmental sensors.
But even with the Internet infrastructure already in place, most of those devices
are not yet connected amongst themselves. The current usage paradigm still
acts on the assumption of conscious use.
In the Internet of Things devices will evolve to both know about their

environment and be able to influence it. A more open, flexible, and high-
performance infrastructure together with smarter devices will facilitate this
development. Computing becomes ubiquitous due to the increase in mobile
devices and smart objects that have access to the Internet.
Agreeing on universal communication standards and data management will

be a challenge to market players. Advancements in energy storage technologies,
wireless communication, and greater network coverage are a crucial foundation
for the Internet of Things to enable AAL.
It will be difficult to tell when the Internet of Things has fully arrived.

However, it is a logical next step from the concept of the Internet to real-world
everyday objects, and the upcoming developments in technology are solidifying
the basis for this development.
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1.1 Introduction
The Internet of Things is the concept of a web of everyday objects connected to
the Internet. Thus, these physical objects are given a virtual representation.
Through this representation, these objects are enabled to interact with Internet
services, users, and each other [65, p. 110].

One of the earliest applications of the Internet of Things is a logistics operation.
When pallets of goods are shipped, logistics companies often have a Global
Positioning System (GPS) chip located inside the pallet that allows them to track
the shipment and notify the customer on its status or determine the location of
lost goods. The entire operation involves a number of devices working together
to ensure the product is delivered, including objects previously not considered
part of the technological world such as the pallet used to hold goods. The
Internet of Things is no longer solely for the commercial market however. As
technology becomes more affordable and advances to meet consumer needs, the
Internet of Things is playing a significant role in the creation of opportunities
such as Ambient Assisted Living (AAL).

The Internet of Things is the foundation of Ambient Assisted Living because
it allows different aspects of everyday life to become interconnected. This
improves the user’s quality of life by automatically manipulating actions based
on prior knowledge and adjusting to new circumstances. For example, some
car driver seats and mirrors adjust to each user’s settings when their keys are
inserted into the vehicle. This is useful when multiple drivers are using the car
so the users no longer need to readjust each item themselves.

In this chapter, the current state of data retrieval, processing, and presentation
will be analyzed. Then expected trends in the Internet of Things and their
relevance to Ambient Assisted Living are identified. The trends are followed
by potential barriers that will yet need to be overcome. Finally, the conclusion
will sum up the findings and raise critical questions.

1.2 Status Quo
A broad range of assisting technologies is already available. However, most
of the devices are not yet connected amongst themselves. As a result, heavy
user interaction is often required, which sometimes is unintuitive and hard
to understand. The following sections will introduce the reader to currently
available technologies and explain if they can already be used for an extensive
customer base.

1.2.1 Environment Interaction
Environment Interaction focuses on the way today’s devices interact with their
physical environment. This section first details the sensing of their environment
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and then explains how they manipulate it.

1.2.1.1 Sensors

Sensors play an integral role in the Internet of Things by gathering information
through environmental triggers. This may include, but is not limited to, changes
in heat, motion, sound, weather, and chemical compositions. Information can
be sent to other devices or users by identifying these changes. One example of
sensors in an AAL application would be fall detectors that use a combination
of accelerators and tilt sensors to identify a person’s fall and send out a signal
for help [4, p. 1003]. The person is required to wear the device at all times.
There are also fire alarms that automatically send an emergency call if a fire is
detected. Within many current mobile products such as the iPhone there are
sensors that provide a more interactive experience for the user. These include
accelerometers, magnetometers, gyroscopes, noise, proximity, temperature, and
ambient light sensors [30].
Radio-frequency identification (RFID) stores data in an RFID tag that can

be retrieved through an RFID reader through electromagnetic transmission.
RFID is often used as a location-sensing device and is advantageous over other
devices because it can withstand extreme environmental conditions and also
works at high speeds [32, p. 3]. In this case, the RFID reader is acting as a
sensor for the RFID tag and broadens the information available to the Internet
of Things by identifying the objects in its surroundings.

1.2.1.2 Actuators

Actuators enable the Internet of Things to translate its information and decisions
into environmental impact. For example, motors that move doors, windows or
air conditioning, lamps, displays and loudspeakers, but also artificial muscles
[101], pacemakers and mechanized recliners fall under this category. Collected
and processed information leads to decisions in systems that then use actuators
to put these decisions into effect. One example of acting on given information
would be an exhaust hood that adjusts its blower level according to information
from a cooking plate below it [56].
While many different and useful actuators exist today, they still are mostly

disconnected from the Internet of Things and are controlled manually.

1.2.2 Infrastructure

This section deals with the current state of networking and data exchange on
the Internet.



6 D. Franz, S. Meyer, C. Lynch, L. Schubert, S. Taifour

1.2.2.1 Network Technologies

Network technologies are one of the key factors of the Internet of Things. While
there are already many powerful and all-purpose devices on the market, the
integration and communication between them still require significant improve-
ments. This can be done mainly via network technologies, which need a common
standard that is both powerful and widespread.

Fixed Line Broadband

Even though “Europe is extremely well represented among the countries with
the highest levels of broadband adoption” [3, p. 19], still only 25.6% of the
continent is currently covered via fixed line broadband technologies [14, p. 77].
The average connection speed ranges from 3.4 megabits per second (Mbps) in
Spain to 7.5 Mbps in the Netherlands [3, p. 38].

Mobile Networks Gaining Importance

While most of these technologies were traditionally based on wires, wireless
technologies are gaining importance. This is mainly due to cheaper implemen-
tation costs especially in rural areas which often have no broadband Internet
connection yet.
Thanks to enhanced versions of the Universal Mobile Telecommunications

System (UMTS), mobile broadband network technologies enabled up to 7.2
Mbps and had an average territorial coverage of 53% throughout Europe as
well as an average national penetration of 17.9% in late 2009 [86, p. 33].

Near Field Communication

Near Field Communication (NFC) is already used for large corporations’ in-
house solutions but has not yet been widely integrated into mass market devices.
Overall, current networks can be used to enable some AAL-services but the

adoption of newer technologies is becoming increasingly important for further
development.

1.2.2.2 Inter-Service Data Exchange

Internet services provide user interfaces (UI) as a means to interchange data and
information with their users. However, many services are not standalone and
interact automatically with other services, therefore on top of communicating
with users, there exists a need for inter-service data exchange. The term
“Web Services” describes these software systems supporting machine-to-machine
interaction over a network [39].
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Typical Web services contain technologies that cover three distinct purposes
[16]: exchanging messages, describing the Web service (in a machine-readable
form), and publishing and discovering these descriptions.

Standards have emerged for serving these different purposes, many developed
by the World Wide Web Consortium (W3C). For the exchange of messages, both
the access protocol and methods (e.g. W3C’s SOAP - Simple Object Access
Protocol), and the format of the message transferred have to be defined (e.g.
W3C’s XML - eXtensible Markup Language [13]). W3C also defines a standard
for describing web services, called the Web Services Description Language
(WSDL) [18]. Universal Description, Discovery and Integration (UDDI) [19] is
an example of a standard for registering and locating web services.
Some Web services put emphasis on the exchange of messages and do not

implement machine-readable Web service descriptions. These Web services are
deemed "lightweight" [11]. In this context, the Web service defines an Appli-
cation Programming Interface (API) in a human-readable format to educate
developers on how to write applications and services that access the Web ser-
vice. The common access method for lightweight Web services is RESTful [11]
(REpresentational State Transfer). Regarding messages, a lightweight format
is often used (e.g. JSON - JavaScript Object Notation [21] or YAML - YAML
Ain’t Markup Language [10]), and sometimes more elaborate formats such as
XML.

1.2.3 End-User Technologies
This section describes how users interact with current approaches to AAL sys-
tems. It first details traditional desktop-style and mobile, handheld interaction.
An overview of the state of autonomous service robots is given as well.

1.2.3.1 Stationary Devices

Stationary devices are mainly comprised of desktop computers and television
sets. Computers can be found in the majority of households in Europe and
a majority of Europeans regularly use the Internet [25]. Thanks to Internet
connections, computers can be used for a countless number of activities, such
as working, entertainment, information and communication.
Television sets (TVs) have been around in most European households for

many generations. However, there have not been revolutionary changes to TV
functionalities [60, p. 1]. Due to this, most people are accustomed to using
TVs and perceive them as easy-to-use everyday devices [33, p. 3-4]. However,
consumers’ consumption behavior changed as the Internet offers them more
diverse options for information and entertainment.
Internet has recently been integrated with TVs. This can be done either

indirectly via gaming consoles (e.g. Nintendo Wii [69]) and devices such as
set-top boxes (e.g. Apple TV [47]), or via a direct Internet connection.
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In consequence to this, TVs are now able to play an important role in the
Internet of Things. Their large screens can be used for video-telephony or to
display content, such as pictures or videos, that is stored on other devices (e.g.
computers) or even streamed over the Internet [47].

1.2.3.2 Mobile Devices

Mobile devices (such as smartphones, tablet PCs, or laptops) play an important
role within the Internet of Things. They can connect to the Internet and
therefore enable users to also interact with smart objects.

As most modern mobile devices support various types of wireless networking,
users are able to fulfill many tasks on the go, such as emailing, browsing the
Internet or scheduling appointments. Due to these improvements in mobile
computing, users are no longer bound to stationary devices to go online. Using
their mobile devices, they can essentially go online anytime and anywhere [80,
p. 26].

Using wireless networking standards, physical objects connected to the Inter-
net can be addressed independent of their location. Furthermore, mobile devices
can interact directly with physical objects. For example, many advertisements
such as movie posters contain a matrix barcode, the so-called Quick Repsonse
code (QR code). The QR code contains information like a link to a video or
homepage that can be decoded by using the camera of a mobile device and a
decoding application[79, p. 12]. That means that mobile devices can act as
browsers or interfaces for the Internet of Things [85].

1.2.3.3 Service Robots

Intelligent service robots are intensively developed by many big corporations
such as Siemens, Dyson and Sony. While current devices mainly focus on
specialized tasks such as housekeeping, robots for general assistance still need
to improve substantially to be attractive to mass markets.
An example of a specialized device is the iRobot Roomba, which is capable

of “moving about the home and sweeping up dirt as it goes along” [31, p. 258].
Still, even those devices are in the early stages and have yet to overcome many
obstacles, in this example stairs, rugs with fringes, and curtains [31, p. 262].
Robots can also assist impaired individuals, mainly to countervail the lack

of vision or hearing. They can interpret the information they gather and
communicate it to the user. This may be used to help blind people with their
shopping for example (see [36]).

In corporate environments robots are still mainly used for repetitive work and
tasks that humans cannot do or that can be easily accomplished by machines.
Although a lot of research is done in more general corporate tasks - for example
a “distributed autonomous gardening system with applications in urban/indoor
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precision agriculture” [20, p. 219] - a widespread adoption has not yet been
achieved.

1.3 Trends
Current technologies still have great potential and exhibit need for improvements.
This is mainly due to more sophisticated services whose development often
exceeds the speed of technological development. The following chapter provides
a comprehensive look at current trends and identifies possible services and
opportunities for companies and product developers.

1.3.1 Environment Interaction
This section focuses on the way devices within the Internet of Things will
communicate with their physical surroundings.

First, it begins with an overview of how the Internet of Things will evolve to
know about its surroundings and influence them. The section then details one
aspect of environmental information, namely location, and how it will be used.
Finally, it puts a focus on the way data acquired from the environment will be
stored and used between devices.

1.3.1.1 Broader Application of Sensors & Actuators

As the Internet of Things expands, sensors and RFID will need to be adapted
to fit a variety of user requirements. In addition, the beauty of AAL will be in
the ease of use that such sensors can provide to the user.

Devices to aid the elderly are constantly being improved to meet their needs
while allowing the user a feeling of greater independence. For example, current
fall detectors on the market require a conscious effort from the user to put on
the device or to activate the device once a fall has occurred. However, there
is an upcoming detector that would track falls by monitoring the vibration
patterns on the floor using a piezoelectric sensor [4, p. 3]. The fall detector will
monitor the user in a nonintrusive way by not using any camera monitoring and
not requiring conscious action by the user. Thus, the trend in injury prevention
technology is leading towards tools that make the elderly feel protected rather
than monitored. Allowing them to feel assisted rather than observed increases
user comfort, which is an important aspect of Ambient Assisted Living.

Smartphones are becoming increasingly popular with shipments of cell phone
sensors expected to increase five-fold from 2009 to 2014 (435.9 million to 2.2
billion units) [63]. With more smartphone users, more applications can be
created that take advantage of the already existing phone sensors. This can
help the spread of AAL by allowing users to employ their smartphone sensors
for some of the more basic features.
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As RFID tags become more common in everyday objects, they may be used
for domestic purposes. One tool uses a mobile phone to help the user locate
misplaced items. The mobile phone stores information on the object location
when it leaves the phone sensor’s range. Once the user queries for the item, the
phone will forward the request to the most logical object sensors until the item
has been located and then a notification will be displayed on the user’s phone
with the location [32]. Tools developed using these RFID tags and sensors in
unconventional ways open up a large realm of possibilities for AAL and are
an important trend to follow as developers stretch the previous notions of how
sensors can be used by consumers.

Actuators are also becoming connected to the Internet of Things; in particular
medical devices are beginning to automatically update doctors on their patient’s
condition. For example, in 2009, one of the first pacemakers connected to
the Internet was implanted and notifies the doctor immediately if the patient
experiences any irregularities [8]. These devices may allow the patient to bypass
regular in office checkups while still being constantly monitored for health. The
combination of actuators and sensors opens up new possibilities for existing
products.

1.3.1.2 Growing Use of Location-Aware Services and Devices

Future applications will have to use location information to adapt to changes
and inform their users more intelligently, so less action on the user’s side is
needed to achieve at least the same degree of functionality with the system.
Traditionally, civil satellite based positioning services have been limited to

outdoor use with an accuracy of about ten meters (unaugmented and in urban
settings) [82, p. 1]. The addition (The U.S. GPS and European Galileo signals
are compatible and can be used combined to enhance accuracy [90]) of the
European satellite navigation system Galileo may enable accuracies of up to four
meters (unaugmented and in urban settings) [24, p. 26, see HPE, GPS+Galileo,
Dual Frequency MBOC, Urban Setting] and augmented GPS services often
achieve accuracies of about one meter (see Figure 1.1). This is called assisted
GPS and uses additional information available to the device to accelerate the
positioning process. For example, nearby Wi-Fi hotspots may be looked up
on a map or the data network is used for faster download of supplemental
GPS data that helps the device to more quickly get a GPS fix by relying on
assumptions derived from the received data. However, satellite based navigation
will likely not be the technology behind future Local Positioning Systems (LPS).
The current LPS landscape is still scattered but usage will become increasingly
common [43, p. 64].
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Figure 1.1: Most GPS signal achieve an accuracy of about 1m, but future LPS
will likely still not use it due to it’s limitation to outdoor use.

Source: U.S. Government[94]
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Global Positioning & Navigation

GPS will continue to have increased integration in mobile devices. By the end
of 2011 about 80% of cell phones shipped are expected to incorporate GPS
functionality [77] and this figure will likely reach 100% within the coming decade.
In 2009, a GPS Receiver still cost about $ 2 [53], while basebands that include
the GPS receiver, as a part will become the standard. (Qualcomm’s MDM6600
is an example for such a baseband and is used in Apple Inc.’s iPhone 4 [30, p.
3].)

Ubiquitous availability of location information will enable future devices to
go far beyond the services that current devices provide. Usage will shift from a
mostly conscious usage of location information, like mapping or navigation, to
also include less visible, passive assistance services. See 1.3.1.2–Relevance to
AAL for examples.

Indoor Positioning & Navigation

Indoor Positioning carries a big promise, due to its manifold applications: real-
time tracking, activity recognition, health care, navigation, emergency detection,
and target-of-interest monitoring as well as many others [100].
However, while several different technologies already exist, all of them have

specific disadvantages:

Infrared (IR) Based Systems are technologically simple and cheap, but require
line-of-sight, are subject to interference, and consume extra energy [78].

Ultrasound Based Systems are cheap as well, but require laborious installation
and consume additional energy [68, 59].

Radio Frequency (RF) Based Systems can be implemented with RFID (Ra-
dio Frequency Identification), WLAN (Wireless Local Area Network) or
Bluetooth technology and thus can be integrated into existing devices.
However, current implementations still offer poor performance [9].

Each of those positioning system technologies can be superior under given
circumstances. It thus seems impossible to determine a single “winning” tech-
nology. Future indoor positioning systems will rather use a plethora of different
location information sources. [99] In summary, innovative research is still needed
to realize the potential of Indoor Positioning & Navigation.

Relevance to AAL

Ubiquitous availability of GPS location information to mobile devices will enable
future devices to offer context sensitive services. One example of these services
is illustrated by Apple Inc.:
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“[. . . ] Say you need to remember to pick up milk during your next
grocery trip. Since Reminders can be location based, you’ll get an
alert as soon as you pull into the supermarket parking lot.” [49]

Here, the user does not have to activate a location-aware service himself; rather
the device uses its knowledge about the user’s location to assist him.
Indoor Positioning information could enable better emergency detection

systems (by detecting an immobile user, for example) and generally add another
information dimension to AAL systems. For example, if a user is immobile in
his bedroom this may indicate to an AAL system that the user is sleeping.

1.3.1.3 Increase in Data Visibility & Lifespan

Up until now, data measured or otherwise acquired by devices has mostly
been hidden. For example, a fridge’s control mechanism knows about its
internal temperature but this information cannot be used outside it, neither
by the user nor by other systems. Internet connectivity will enable future
devices to transmit their internal information, thus making it visible. Power
Line Communication (PLC) [34] can even bring this capability to devices for
which additional wired communication modules wouldn’t be feasible and wireless
communication is not available. This is often the case with traditional appliances
such as freezers or tumble driers, which might be stored in a cellar where there
is no wireless communication coverage. A prominent example is the concept of a
“Smart Grid” [52], a system “encompassing [...] wide-area monitoring, two way
communications and enhanced control functionalities” for the electric power
system.
Also, data was volatile: a temperate reading from a fever thermometer was

briefly displayed then discarded. Increasing connections between systems will
enable them to communicate their data to data storing or presenting devices.
Applications that are being conceptualized are measuring devices that directly
communicate to an Electronic Health Record (EHR)[6] and could provide
doctors with extensive historical patient information, leading to better care [38].
The increase in data visibility and lifespan will enable both systems and

users to make more fact-based decisions about the world. In the context of
assistive systems it gives system engineers a broader fact base on which their
algorithms and systems can decide about assistive measures. Its impact on
AAL is qualitative not innovative.

1.3.2 Infrastructure
The following sections deal with the implementation of how AAL services can
be realized on the Internet of Things.
First, data exchange on a networking level is detailed. The second part

outlines how traditional Information Technology (IT) infrastructure can be
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replaced by Web services. After that is illustrated how data exchange is handled
between systems on a protocol level. Finally it is shown that devices will learn
how to deal with humans instead of doing it the other way around.

1.3.2.1 Increasing Network Speed & Coverage

The field of network technologies is currently moving at a very fast pace. More
devices need to be connected, data traffic is rising exponentially, and network
speeds need to increase to enable new services.

General advancements

The first challenge, connecting more devices, forced the development of a new
Internet protocol, IPv6 (Internet Protocol version 6). Previously only 232 (about
four billion) devices could be addressed - which was expected to be a limitation
as early as 2010 [45, p. 2]. To cope with the trend towards even more devices
(see 1.3.3.1), IPv6 was designed to connect up to 2128 individual devices. As of
2011, the implementation of this protocol is currently in progress and expected
to coexist beside IPv4 (Internet Protocol version 4) for several years to come
[44, p. 1].

Fixed infrastructures and internet backbones are enhanced in other ways as
well. Data transmission rates are increasing, latency times are getting shorter
and overall coverage is improving. This is required due to extreme growth
in network traffic, which increased eightfold between 2005 and 2010 and is
expected to grow fourfold in the next five years [50, p. 1].

Mobile Technologies

In mobile networking technologies the challenges are even bigger. The worldwide
mobile Internet traffic is expected to increase 26-fold between 2010 and 2015
[51, p. 2], which means that the current monthly traffic of 0.24 EB (Exabyte)
will rise to 6.3 EB (see Figure 1.2).

Therefore several technologies including Long-Term-Evolution (LTE) and
Worldwide Interoperability for Microwave Access (WiMAX) were developed and
are now deployed. Unfortunately, the previous generation technology (UMTS,
available since 2000) has yet only reached an average national penetration of
17.9% in Europe [86, p. 33] despite already covering 82% of the population [86,
p. 31]. This shows that it will probably still take several more years until the
new developments can be seen as widely used technologies.

Near Field Communication

NFC was developed to provide an “efficient technology for communications with
short ranges” [57, p. 33]. This can be used for wireless payment solutions like
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Figure 1.2: Expected mobile Internet traffic growth.
Source: Adapted from [51, p. 5]
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Google Wallet (which allows for payments through Android Phones equipped
with NFC), identification purposes like in digital identity cards and many other
things that need quick and easy data exchange to physically close devices. While
some barriers have yet to be overcome, several large corporations are doing
intensive research in this area [71, p. 20].

Relevance to AAL

AAL has many developments that need both broad coverages as well as high
data transfer rates. Also, developments in mobile network technologies are
crucial to enable new services that need to be available everywhere.

1.3.2.2 Move Towards Cloud Computing

There is an increasingly perceived vision that computing will one day be the fifth
utility [15]. Just like water, electricity, gas and telephony, it will be available to
the end-user without a need for direct infrastructure investment on his part and
will be billed based on usage. “Cloud Computing” is a term used to describe an
implementation of this vision.
In Cloud Computing, the computing and storage resources are moved away

from the end-user devices (such as a personal computer or a mobile, see 1.2.3.1
and 1.2.3.2) and into remote data centers operated by third parties, to be
accessed over the network. This is also described as the Cloud becoming the
Digital Hub [75].
Advantages for device manufacturers, service providers, and users are:

• For device manufacturers, as more of the computation power and storage
capacity is moved away from the devices and into the Cloud, the device
requirements drop and devices become cheaper, smaller, lighter, and
battery life-time is extended.

• For service providers, the initial cost of setting up data centers is removed,
since this is handled by the third-party Cloud Computing provider. The
cost of providing processing and storage service is also lowered due to
the economies of scale invoked by the co-tenancy of third party data
centers [41]. Since the data centers are run by a third party, the service
providers need to invest less in maintaining their infrastructure since
part of the maintenance is provided by the Cloud provider. All these
factors contribute to a lower barrier of entry for new businesses. Cloud
Computing also eases the expansion of businesses and allows for more
elasticity, due to the fast and dynamic provisioning of resources [58].

• For the user, Cloud Computing brings a fine-grained pay-for-usage pricing
model (e.g. with the Software-as-a-Service model), and an overall decrease
in prices (due to the lower cost along the value chain). It also means the
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user’s data is accessible from anywhere and from any device [35] without
the hassle of explicit synchronization.

Relevance to AAL

The vision of Ambient Assisted Living includes many sensors and end-user
devices, all of which need to save their data somewhere. Cloud Computing
solves the issue of the home Digital Hub by saving all data in the cloud,
making it accessible to all devices that need it from anywhere without explicit
synchronization [27].
Using Cloud Computing in Ambient Assisted Living also cuts down on the

processing power requirement of the devices and removes its redundancy; there
is no need for strong hardware in every end-user device, the device can consult
the Cloud when in need for a computationally intensive calculation. This also
saves energy on the end-user device.

1.3.2.3 Increasing Inter-Service Data Exchange Possibilities

As service providers recognize their customers’ needs for interconnections be-
tween services and the opportunities they present, more inter-service data
exchange possibilities are arising. This trend can be divided into two parts: a
fast trend in building and using more APIs, and a slower trend towards building
the Semantic Web.

Building and Using More APIs

There is a growth in the "lightweight" approach to Web services [11]; that
is, using APIs as opposed to implementing a full message exchange, service
description, and publish and discovery stack (see 1.2.2.2).
This can be seen by the introduction of new APIs to services that were

previously only accessible to humans (e.g. the Netflix API [42]), an extension
of previous APIs to expose new underlying functionality (e.g. Google Maps
Javascript API, introduced in 2005 based on strong demand [89], extended to
the latest version in 2010 [37]), and a decline in the adoption of Web service
standards not used in lightweight Web services (e.g. The discontinuation of the
UDDI Web Services Registry Effort [81]).

There is also an increase in API usage (e.g. over the last year, 65% increase
in the usage of the Google Maps API [93], 400% increase in the usage of the
Facebook Graph API [91], and 800% increase in the usage of the Google Fonts
API [92]). The interest from the developer community can also be seen by the
creation of many community-supported API clients and different programming
languages (e.g. 25 different community client implementations of the Flickr
API in 16 different programming languages [29]).
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Lightweight Web services do not include automatic publishing and discovery
services and do not define their interfaces in machine-readable formats. This
created a need for API Directories that collect information about the APIs of
different Web services, catalog it, and present it to the developer. One example
of such a directory is Programmable Web (http://www.programmableweb.com)
which has seen an increase in cataloged APIs from about 2000 APIs last year
to more than 3000 today [97].

An increase in the availability of public APIs is fueling an increase in Mashups,
which are "Web applications that combine multiple services into a single appli-
cation" [22]. Mashups often deliver convenience that is not present when using
the incorporated services separately.

Semantic Web

The traditional markup tags used to display information on the Web do not
describe what the information means, rather they describe how the page should
appear [70]. There is a growing effort to extend the World Wide Web into a
Semantic Web, a Web not only made of hyperlinked human-readable pages but
also accompanying machine-readable metadata.
This would mean that pages would not only describe how their information

is presented but also a well-defined machine-readable meaning, better enabling
computers and people to work in cooperation [12]. For example, a Web page
could include a date, a location, a rating, or contact information. In the Semantic
Web, each of those pieces of information would have metadata attached to them
indicating what they are and relations between them. This would allow the
user’s software to automatically extract this kind of information, relate it to
other data, and answer queries about it [12].
While some of this is already possible without the Semantic Web through

advancements in the field of Natural Language and Machine Learning, the
approach of the Semantic Web is more robust since the metadata is explicitly
provided by the publisher .
Several standards and approaches already exist to support this movement,

such as Microformat. Microformat re-uses existing HTML (HyperText Markup
Language) tags to convey metadata. This allows the metadata to be conveyed
with current technology, benefiting users who are taking advantage of it without
affecting users who are not.

Relevance to AAL

AAL involves the integration of many services transparently to the user. This
gives inter-service data exchange high importance.
The fast growth of APIs will allow developers of AAL systems to integrate

more services into their systems, hence making the system more attractive.
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APIs also allow third parties to extend services beyond the feature-set provided
by the service provider.
Integration of services allows the creation of "value chains" in which sub-

assemblies of information are passed between services, adding value along the
chain, to produce a final result that is more suitable to the user [12]. In this
aspect the Semantic Web provides the framework to collect a large amount of
data distributed across the Web and reduce it to a small amount that is more
valuable to the end user [12].

1.3.2.4 Advancements in Machine Learning

Machine Learning is a branch of Artificial Intelligence concerned with creating
algorithms that change their own behavior based on empirical data in such a
manner that their expected future performance improves [67, p. 1]. Informally:
algorithms that can "learn", thus the name.

Of Machine Learning’s many subfields and applications, two are trending and
relevant to AAL: Natural Language Processing and Adaptive Interfaces and
Content.

Natural Language Processing

Natural Language Processing is concerned with the interactions between com-
puters and human natural languages [17, p. 2], this covers Natural Language
Understanding and Natural Language Generation.
An example of a recent application showing state-of-the-art development

in Natural Language Understanding is the IBM Watson [46], an artificial
intelligence computer system capable of answering questions posed in natural
language. Watson competed and won on the quiz show Jeopardy! [72].

Adaptive Interfaces and Content

The idea in Adaptive Interfaces and Content is to build a model of a user’s
activity and interests, then modify the information or its presentation (or both)
in order to better address his needs. This is made possible, in a big part, by
advancements in Machine Learning.

An example of Adaptive Content is an online movie rental store that suggests
movies based on your previous renting history. An example of an Adaptive
Interface would be an interface that changes the order of the items based on
your expected usage pattern under the current conditions [64, 66, 74].

Relevance to AAL

AAL users might not be too adapted to using technology in general. Advance-
ments in Machine Learning can make the experience appear more natural. In
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short, the machine can learn how to deal with the human using these advance-
ments, instead of doing it the other way around.

1.3.3 End-User Technologies
In the following paragraphs, the user of the Internet of Things is considered.
First, it is shown how the growing penetration of computing into the world
changes how users interact with it. In the second part, several trends towards
an easier user interaction are explored.

1.3.3.1 Computing Enters Everyday Devices

In the future, users will be constantly surrounded by “smart” objects, meaning
that these devices are increasingly connected to the Internet. This enables all
aspects of AAL to communicate with each other.

All the Time, Everywhere

The paradigm of computing will steadily shift from “anytime, anywhere” (see:
1.2.3.2) towards “all the time, everywhere” [80, p. 26]. This means that more
smart objects will be connected to the Internet. The term “smart object” does
not only refer to computers, smartphones, and televisions. Even everyday
devices such as refrigerators, lamps, and coffee machines can become smart
objects. Computer networking company Cisco claims that in 2008 the number
of objects connected to the Internet had already exceeded the population on
Earth and will reach 50 billion in 2020 [26]. As previously mentioned in 1.2.1,
these smart objects can sense and communicate data, in other words they are
able to interact with their environment. Due to their small size or inaccessible
position, most of them do not have classical interfaces. Users can interact
with them via wireless connections through their smartphones or laptops. For
example, a user’s coffee machine and alarm clock could communicate with each
other. The alarm clock could notify the coffee machine before the user gets up
so that he can get fresh coffee when he wakes up.

Mark Weiser, then head of the Computer Science Laboratory at Xerox Palo
Alto Research Center, already predicted in 1991 that computers “will weave
themselves into the fabric of everyday life until they are indistinguishable from
it” [96, p. 94]. This statement implies that computers, as they are known
today, will gradually disappear into the background. However, computing will
be almost everywhere around the users and will be embedded in their world
[61, p. 64]. The environment will become enhanced with many pieces of digital
information that can be accessed at all times [80, p. 25]. Furthermore, most
of it will be mobile so it follows users everywhere they go and even when they
change devices [61, p. 64]. For example, temperature and brightness can be
adjusted according to a user’s pre-set preferences when he enters a room.
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Relevance to AAL

The trend towards more ubiquitous computing is the foundation of the Internet
of Things. Smart objects can interact with a user according to his preferences
and needs. As they are connected to the Internet, the objects can be controlled
all the time from anywhere and everywhere. Due to this, AAL can support and
help people in every aspect of their lives.
For example, smart clothes with body sensors can automatically measure

body signals such as blood pressure or heart rate. The data can be checked on
the person’s smartphone, which may then give advice on how to improve health,
e.g. using nutrition or sports [28, p. 3387]. In case of any reported abnormalities
in body signals, an ambulance can be called automatically. Finally, the data
can also be forwarded to a doctor who reviews it without needing to meet the
patient in person [62].

1.3.3.2 Towards Natural Human-Machine Interaction

In order for the Internet of Things for AAL to be accepted by its intended users,
it is vital that its end-user devices are easy to use.

Skeuomorphic Graphic User Interfaces

As this also applies to interfaces, a trend towards skeuomorphic interfaces
is clearly recognizable [73]. Apple Inc. states: “The more true to life your
application looks and behaves, the easier it is for people to understand how
it works and the more they enjoy using it.” [48] A skeuomorphic Graphical
User Interface (GUI) gives the user clues to its function by referring to existing
mental models of the user. In figure 1.3 the shape and design resembling the
look of a book and a bookmark hint to its intended use.

Natural Interaction

Another step towards more intuitive devices is achieved by enabling additional
interaction methods like touch sensitivity, speech recognition, text-to-speech,
and gesture recognition. Those are the traditional ways we interact with the
real world and thus can be learned and understood a lot easier in technological
products [84].
The ultimate goal of any user interface should be to disappear completely,

and will be achieved with reality-based interaction. The user doesn’t consciously
interact with an interface anymore, but simply with the real world around him.
By “real world”, “the undigital world, including physical, social, and cultural
reality outside of any form of computer interaction”[54, p. 2466] is meant. An
elaborate system of sensors, processing devices, and actuators will then capture
the user’s action, infer his intention and assist him appropriately [54, 83].
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Figure 1.3: A skeumorphic book reader GUI
Source: Own illustration (Screenshot of Apple iBooks 1.3)

Relevance to AAL

New ways of Human-Machine Interaction are crucial for enhanced usability,
especially if products target the elderly. It also allows products to be accessible
to a broader customer base, including handicapped or mentally challenged
people.

1.4 Barriers
While many technological advancements look promising, there are also some
drawbacks that can potentially cause problems. Whether related to companies
finding common standards, infrastructure issues, or processing and managing
huge amounts of data, the following sections provide a general overview of
obstacles that product developers may face.

1.4.1 Standardization
The Internet of Things is a vast network of systems working together and
with this complexity arises the problem of standardization. It is important to
standardize technology in order to allow communication between devices of
different companies, otherwise a single Internet of Things cannot exist. Devices
must be both physically and semantically compatible, which can be difficult
to coordinate due to all the companies playing a role in the development.
Standards can be created by government regulation through organizations
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such as the International Standards Organisation or they can develop through
voluntary cooperation within an industry between one or more companies
[95, p. 8]. Unfortunately, voluntary cooperation can be difficult to achieve
because there are incentives for each company to have its own standards.
Often companies intentionally create products that are incompatible with other
companies’ products in order to “lock-in” the customer. There is a serious risk
for a monopoly arising due to the strong network effect of Ambient Assisted
Living; in other words, there is additional value added for using the same
standard as the majority [87, p. 3].

1.4.2 Power Supply for Wireless Devices
With devices simultaneously becoming smaller, more mobile, and versatile, the
question of energy supply inevitably arises. A large portion of those devices
will not be able to be connected to a wired power grid – due to the requirement
of mobility on the one hand, and due to the impracticality of wired power
connections for big amounts of small units on the other hand.
Three main approaches to this problem exist: batteries, energy harvesting

and wireless power supply.

Batteries

While the growth-stippling “battery gap” researchers feared in 2002 [55] could
be avoided by drastically reducing power demand for modern Central processing
units (CPUs), there still exists a discrepancy between the growth of capacity in
batteries and the complexity of devices like smartphones [23].

Energy Harvesting

Devices can often gather small amounts of power from their environment and
store it within themselves for later uses, like transmitting data. Examples
include be floating sensors that gather energy from water movements [88], or
TV remotes that are powered by the force the user exerts on the remote’s
buttons [7]. This concept is limited to low power devices; otherwise it requires
some user interaction.

Wireless Power Supply

The most common form of wireless power supply is Induction Charging. Many
electric toothbrushes use it in order to not have to expose contacts for charging.
Its usefulness is crippled mostly by its very limited transmission distances [40].
A more recent development is Wireless Power Transfer by WiTricity[98]. It

overcomes the distance limitation quite effectively, being usable over a few



24 D. Franz, S. Meyer, C. Lynch, L. Schubert, S. Taifour

meters. Current limiting factors appear to be technological maturation and
antenna size [5].
An astoundingly simple and smart idea is to use solar cells in conjunction

with capacitors. While this combination is highly mobile and can be relatively
small, it is still limited to very low power consuming devices like smoke detectors
or non-realtime sensors. This limitation is not addressable technologically, since
there simply isn’t that much energy to gain from the small surface of future
devices under normal lighting conditions [76, p. 47, Table 1].

1.4.3 Limitations of Wireless Communication Technologies
Many of the end-user devices, sensors, and actuators in the Internet of Things
are expected to communicate using wireless technologies. Collisions of packets
in the wireless medium increase as the number of competing devices increases,
thus lowering the overall throughput of the wireless channel.
Another issue arises regarding pairing. To allow devices to identify which

devices or access points to communicate with, and to make this communication
secure, the current approach is to have them paired (by providing one device
with information about the other device, such as a device identifier and a key).
This process is currently performed manually on each device but does not scale
well as the number of devices increases.

1.4.4 Lack of Bandwidth Available in Remote Areas
For some applications of the Internet of Things a large amount of data needs to
be processed [65, p. 113]. Due to this circumstance, fast connections are crucial
for the development of AAL. Users would remain isolated from the Internet of
Things if they did not have access to mobile 3G connections or fixed broadband
connections [1, p. 7].
Digital Subscriber Line (DSL) technology is by far the most widely used

broadband technology. On average, DSL coverage in the European Union plus
Norway and Iceland is 94.4% (All numbers mentioned in this section are from
year-end 2009). However, there is a gap between the coverage of rural and urban
areas (79.9% respectively 99%) that is very slowly closing. Eastern European
countries in particular have been neglected and need to catch up in order to
ensure fast Internet connections to their inhabitants [86, p. 13-14, p. 34-35].
Furthermore, users need the ability to access the Internet of Things using

their mobile devices from remote locations in order to enjoy all functionalities
of AAL. Despite the rather low territorial coverage of UMTS, most Europeans
already have access to it (see 1.2.2.1 and 1.3.2.1).
However, some governments and network providers need to ensure that all

people will have access to fast Internet connections, regardless of whether they
are in urban or rural areas. On a positive note, some network providers are
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making efforts to bring faster Internet options to residents of areas without
broadband access. For example, in April 2011, Deutsche Telekom began pro-
viding LTE to rural areas of Germany [2]. This development will continue to
increase the potential user base for AAL.

1.4.5 Processing and Managing of Generated Data
Processing and managing problems arise as more devices collect and send data.
First, all of this data needs to be transmitted in a fast and secure way. This can
be very challenging for infrastructure providers like Deutsche Telekom because
of the constant need to increase bandwidth and network coverage. Also, once
the data is transmitted, most of it needs to be reduced to relevant information.
This is essential to quickly identify what the information means and its potential
use. Data storage in this case needs to be centralized either in personal digital
hubs or at a remote location.

This still requires many developments in the general infrastructure and inter-
device communication. Also, as seen in 5.2.2.6, standardization is currently a
big issue that complicates exchanging information to a high degree.

1.5 Conclusion
While currently many technologies that would be part of AAL already exist, no
framework holds them tightly together. The previously mentioned trends can
create fertile ground for AAL to grow.
The Internet is expanding both in its coverage and its speed. The question

arises whether or not it will cover users of AAL in rural areas. Storage of data
is moving to the cloud and with that questions arise about how to manage this
bulk of data and how to reduce it to useful information.
Sensors and actuators are being used in new creative ways that did not

exist before. Location is becoming a big part of the equation, with more
location-enabled devices entering the market and more location-aware services
arising.
As time progresses, more objects are becoming connected and joining the

Internet of Things. That creates strains on energy and wireless infrastructure,
opening up room for innovative solutions.
Machine learning is making way for machines to understand the human

language better and adapt to people’s needs. However, this topic still requires
significant research. Interfaces are becoming more user-friendly and natural by
mimicking everyday objects. This makes using them easier for the elderly and
the impaired.
The Internet of Things has a network effect; as more devices join its value

increases. Will companies cooperate and create relevant standards to achieve
the vision of AAL?
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2 Chapter 2

The AAL Ecosystem

Julia Aydin, Jonas Lehmann, Marcus Lehmann, Simon Pickert,
Aleksandar Shterev and Runhua Xu

Executive Summary
Today’s market for AAL products and services is at an early stage, with
only few products available and clearly associated with the term “Ambient
Assisted Living”. By looking at the different customer needs, stakeholders and
technological advancements, three different sub-segments can be distinguished:
Health and Fitness, Social Interaction and Safety and Comfort.

The first segment, Health and Fitness, primarily deals with personal care and
tele-medicine. It shows high margins and a steady growth rate with several big
players having already entered the market - e.g. Intel and Google. However,
legal restrictions, as well as lack of funding and acceptance have prevented AAL
products and services in the health care sector from gaining popularity among
end-users, doctors and health insurance companies.
Similarly to the AAL health care solutions, products that support social

interaction aim at improving personal well-being. Devices and services in this
segment often serve the need for entertainment and social inclusion. Investments
are rather small and companies still limit their activities to research. Several
projects funded by the European project AALIANCE have developed prototypes
which provide the basis for marketable products and services.

The third segment, Safety and Comfort, mainly consists of home automation
solutions. Despite the variety of existing products and services, acceptance
among and thus adoption by customers remains on a low level. However, there
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is an emerging demand for smart home solutions, attracting new market players
to this AAL subfield.
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2.1 Introduction
The goal of this section is to describe the ecosystem of AAL products and
services. As a further development of the biological ecosystem the business
ecosystem, a term coined by James Moore, is defined by organizations and
individuals involved in a market and their interactions. This economic com-
munity produces goods or services of value to customers, who are themselves
members of the ecosystem [154]. A business ecosystem is fundamentally rep-
resented by the five major stakeholders - the research community, interested
industry parties, political and social organizations and the consumers themselves.

This section presents first the status quo of the AAL market by taking a closer
look to the stakeholders, the major market players and the market segmentation
and growth (section 2.2). Furthermore, value chains and business models are
described. In order to give prospects for the future, possible trends will be
presented afterwards (section 4.3). Finally possible market entrance barriers
are pointed out (section 4.4).

2.2 Status Quo
To describe the AAL market, industrial and research stakeholders as well as
product groups are reviewed in detail. Since the AAL market is still in the devel-
opment phase, universities (21 percent) and non-university research institutions
(16 percent) are major stakeholders. Furthermore, service providers are very
important and hold the third biggest share with 13 percent. Due to legal aspects
local and regional authorities (seven percent) are involved. The providers of
products or services in the field of AAL and the hardware/software/device
suppliers hold as well seven percent. The remaining 36 percent are split up
between non govermental organisations, consultants, medical institutions, the
goverment and others. An overview of the stakeholders is given in figure 2.1
([122], p. 27).

Since the stakeholders have pushed the AAL market in different directions,
several subsegments have evolved. This is reflected in the ratio of product groups
as shown in figure 2.2. Most share is held by safety and security products with 26
percent, followed by communication devices (17 percent) and medical assistive
technology (15 percent). Furthermore mobility (12 percent) and telemedicine
(11 percent) play important roles ([122], p. 32).

According to the distributions, three major topics covering nearly the whole
market can be identified: Medical assistive technology and tele-medicine are
summarized in Health and Fitness. The subfield Social Interaction contains
consumer electronics and communication devices. Furthermore safety and
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Figure 2.1: Stakeholder Activities in the Field of AAL
Source: Own illustration based on ([122], p. 27)

security, compensation of impairments and mobility are contained in Safety and
Comfort.

2.2.1 Health and Fitness
“Today’s healthcare industry is reactive. It’s inefficient. Preventive
care is not as effective as it could be. That’s because today’s
healthcare model is built around hospitals and clinicians waiting for
sick people to come to them.” [141]

Up to now Germany’s health care market showed a steady growth to today’s
11.6 percent of GDP and is expected to increase further in the future[157].
According to Roland Berger Strategy Consultans redundancy and inefficiency
count for 25 to 40 percent of the costs in the health care sector ([166], p.8).
Moreover health care systems missed to adapt to the changed requirements
of today: Chronic diseases such as diabetes cause more than 60 percent of
the deaths today ([166], p. 3). Modern health care consists of proactive and
ambulant care. Chronic diseases can only be successfully therapied by proper
long-term ambulant care. As a result an efficient exchange of patient data
between health care professionals becomes indispensable.
Modern medical devices allow patients proactive and preventive care taking.
The use of these devices unburdens the health care sector. The intersection of
ICT and health care is called E-Health.
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Figure 2.2: Ratio of AAL Product Groups
Source: Own illustration based on ([122], p.32)

2.2.1.1 Product Classification

AAL products are a major subsegment in the E-Health market. The present
report covers all devices a patient can directly interact with, therefore clinical
communication systems are not included. Figure 2.3 shows the distribution of
AAL products by fields within the research topic “Health and Home Care”. As
shown in figure 2.4 two main categories can be distinguished:

Self Care Self care covers both preventive care at home or on the go and self
care for chronically ill: Through medical devices the user receives information
about his health. The user can be a sporty person who tries to get even fitter

Figure 2.3: Distribution in the Sector Home and Healthcare
Source: Own illustration based on ([122], p.31)
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Figure 2.4: Care Team and Self Care System
Source: [120]

and needs therefore some basic cardiographic data such as heart beat frequency,
a smoker who wants to stop smoking and needs advice from the device or a
diabetic who has to measure his blood sugar on a daily basis. The user is able
to store his data on the device and therefore to see his personal progress over
time.

Telemedicine Telemedicine describes a type of clinical health care that is done
at distance. Devices in that field allow users to stay in contact with health
care professionals who provide them care based on data measured by the user
himself. Through the continuous transmission of vital data a more personalized
care is enabled. Furthermore, if the patient shares his personal data a more
precise diagnosis in case of emergency is possible through the larger available
database.

2.2.1.2 Stakeholders

Today the E-Health market is influenced by five major stakeholders which will
be shortly described in the following:

Health Care Device Providers They operate on the market to sell their
products as profitable as possible. The Institute for Applied Telemedicine
(IFAT) sells devices directly to end users suffering from heart trouble [143].
More products are described in section 2.2.1.3.
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End User The end user is interested in improving his personal well-being.
Health care device providers are until today mostly targeting consumers who
are either chronically ill or fitness focused [126].

Health Care Professionals Health care professionals such as hospitals, physi-
cians and home care takers are highly affected, because they are responsible for
giving medical advice.

Health Insurances Since the expenses for medical treatments are mostly paid
by health insurances, any improvement in terms of treatment quality or cost is
of high interest to them. As discussed in 1.1, E-Health can contribute to an
increase in the efficiency of the health care system.

Government As it sets the legal framework, the government is highly in-
volved in the E-Health market. In addition, since government supports health
insurances, both share the financial interest of lowering the costs.

2.2.1.3 Major Market Players

In the E-Health market specialized solutions are offered by large European-based
companies that are world leaders in their field [124]. In addition an estimated
5,000 up to 6,000 small- and medium-sized enterprises, most of them with
a computer engineering background, operate in various sub-sectors ([166], p.
7). The high level of specialization and heterogenity seems to support little
and more agile players and meanwhile complicates a market entrance of big
companies.
In 2008 Google started “Google Health”, an online platform which enables
patients to collect and store their personal health data, such as allergy profile or
laboratory results. In addition, users can grant physicians access to their data
in cases of emergencies. Since this service is mainly used by fitness oriented
rather than ill persons it didn’t unfold its full potential. As a consequence
Google is going to shut down the servers in 2013 [135].
Another major player is Intel: The „Intel health guide“ is a remote health
management solution that enables patients to participate proactively in their own
care by monitoring and learning about their health status. In addition clinicians
were allowed to monitor patients and remotely manage their medication and
enabling a more personalized care [110].
In summary, major ICT-players started to enter the E-Health market, which
can be an evidence for the markets potential.

2.2.1.4 Market Share and Growth

The turnover of global medical devices was totaled $ 290 B in 2009 ([126], p.1).
A distinction is made between the primary and the secondary health market.
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Figure 2.5: Turnover German Health Market 2004 - 2008
Source: Own illustration based on ([122], p.32)

The former is dealing with health in the classic way including hospital visits or
doctor appointments. In Germany is the first segment financed by private or
public health insurances and taxes only. The second segment consists of fitness
and wellness products or the consumption of healthy food. It is financed only
by customers themselves. As visualized in figure 2.5 both segments have shown
lucrative growth rates in the past. The E-Health market is part of both, primary
and secondary health market. According to a study of Roland Berger Strategy
Consultants the E-Health market (including clinical communication systems)
had a turnover of € 21.0 B in 2006 and € 24.6 B in 2010. This corresponds to a
compound anual growth rate of four percent during this period. The forecast is
€ 37.6 B in 2014 and therefore a compound anual growth rate of eleven percent
([166], p. 6).

2.2.1.5 Value Chain and Business Models

Today there is no uniform business model. Due to that there is a variety of value
chains: Depending on the price and functionality, products can be either sold
or lent to end-users, health insurances, health care professionals or hospitals.

2.2.2 Social Interaction
This section discusses the current market situation of products and services in
the subfield of AAL that support social interactions of human beings. First,
a general framework for the fields of application of products is provided in
order to understand which customer needs the market currently has to address.
Afterwards, product categories and the respective major players are introduced.
Following this bottom-up approach, the section ends with the description of
the market stage. The structure applied to this section differs from the ones
of the sections Health and Fitness and Safety and Comfort, due to the lack of
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Figure 2.6: Stakeholders overview for the social interaction market segment
Source: Own illustration

reliable market data for this specific subfield of AAL.

2.2.2.1 Stakeholders

The main stakeholders of the AAL subfield social interaction are private organi-
zations, among the ICT and Entertainment industry and the end-user. Research
plays a minor role in this market segment of AAL, as end-user needs in the
fields of social interaction and entertainment have not changed significantly
since years. Generally speaking, innovations rather evolve from a companies
own efforts than from research organizations.

2.2.2.2 Fields of Application

Social interactions are a main desire of human beings and can therefore be
considered to have an important impact on the quality of life ([109], p. 31).
A lack of social relationships or a low involvement in community life can
lead to loneliness and isolation, often resulting in poor health, socio-economic
disadvantages or even suicide ([158], p. 5). In the context of AAL the topic
“Social Interaction” covers all kinds of products and services in the field of
ICT which enable people to improve their well-being in their preferred living
environment by realizing demands resulting from their social context. As
illustrated in figure 2.7, social interactions take place in various situations, each
involving a different set of actors, e.g. family, friends, neighbours or society .

However, there are personal deficiencies that prevent people from establishing
and maintaining social relationships in the desired way, which AAL products
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Figure 2.7: The social interaction context of the elderly
Source: Own illustration based on [158] (p. 6)

try to overcome. Especially older people face difficulties in maintaining social
interactions due to age-specific losses of competencies, like physical and mental
disabilities or increasing risk aversion and reticence ([131], p. 17). This loss can
have serious impact on an elderly person’s mental and physical health, as social
relationships are the principal contributing factor to their well-being ([130], p.
679).

2.2.2.3 Existing Products and Services

Ambiently intelligent products, aiming for the support of social interactions, can
be separated into two groups: The first group consists of products and services
that focus on means of communication, enabling people to exchange thoughts
and feelings with other human beings and thus to express and develop their
personality. The second group (called “Entertainment“) stimulates and enables
the participation in cognitive exercises and physical activities, such as personal
hobbies, which can be considered as „means of social interaction“ ([109, 131]).

The current portfolio of products and services targeting the people of 50 years
and above is rather small as the AAL market in Germany and Europe is quite
young. In contrast, the Japanese market, facing a comparatively high average
age of 48.6 years in 2020 ([113], p. 9), is further developed, as the Japenese
industry has been occupying a leading position in the field of robotics and
automation since the 1970s [168]. Consequently, most of the products currently
available on the market are developed in Japan.



The AAL Ecosystem 47

Table 2.1: Exemplary products and services
Source: Own illustration
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2.2.2.4 Major Market Players

From the exemplary list of products and services (table 2.1) it is possible to
deduce the current market players. Generally speaking these are software devel-
opers, hardware manufacturers, component suppliers of consumer electronics,
large consumer electronics affiliated groups as well as small and medium sized
companies, specializing in retailing or consulting.

2.2.2.5 Market Stage

From an industry perspective the market for AAL products in the subfield of
social interaction can be described as ”embryonic“ ([140], p. 142), due to the
low number of available products. Additionally, demand is currently at a low
level, as the products are poorly promoted and thus not yet experiencing high
publicity. This also points to the embryonic stage of the industry. In order to
reach the next industry stage (“Growth”) significant investments are needed.
As soon as the industry’s products are widely accepted, new market entrants
will cause competition to rise. As soon as the number of exits exceeds the
number of entries, the “Shakeout” stage will be reached. Finally growth slows
down (“Mature”) or even turns negative (“Decline”) ([140], p. 143) .

With regards to the concept of the technology adoption curve of Rogers ([163],
p. 150), it seems reasonable to consider this AAL market segment at the stage
of innovators, meaning that only up to 2.5% of the total customer base have
already adopted technologies in the AAL subfield “social interaction” (figure
2.9).

Figure 2.8: Industry lifecycle
Source: Own illustration based on [140], p. 142
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Figure 2.9: Technology adaption curve
Source: [163], p. 150

Applying the main characteristics of embryonic industries as described by Hill
and Jones ([140], p. 143) onto the AAL segment Social Interaction, this segment
of AAL can be described as slowly growing, inefficient in cost structures and
poorly developed in terms of distribution channels. Rivalry among the major
active players, i.e. Nintendo, Paro Robots U.S. and Game Engineers, is rather
based on designing products, educating customers and developing successful
distribution channels than on price.
Although there are already some products avaible, it is safe to say, that the
majority of players has not yet moved into the market. Analyzing the members
of the EU funded Coordination Action AALIANCE - The European Ambient
Assisted Living Innovation Alliance also shows, that the dominant market
players of consumer electronics and ICT still focus on research activities [158],
p. 3).

Another very important segment is the global market for sensors in consumer
electronics. Amongst all segments, image sensors command the largest share in
terms of value. Communication forms the largest application market due to the
high demand for mobile phones and PDAs across the globe; while entertainment
applications are expected to have the highest CAGR of 16.5% from 2010 to
2015 [151].

2.2.3 Safety and Comfort
The main purpose of AAL products and services is to support people in their
everyday life activities. A major part of these is aimed at enhancing comfort
and productivity as well as personal safety. This section discusses the current
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Figure 2.10: Most important application fields of AAL products and components
Source: Own illustration based on [132]

situation in this AAL subfield by giving a brief overview of the market in terms
of growth, segment specific stakeholders and market representatives. Finally,
a summary of the current status of the value chains and business models is
presented.

2.2.3.1 Overview

Even though the market for safety and comfort is very broad, most application
areas regarding comfort amenities are concentrated around indoor activities,
primarily at home (Fig. 2.10), and the majority of safety products are targeted
at improving the mobility of people with disabilities and at the automotive
industry.

Domotics The domotics sector is a collective term for businesses targeted at
providing home automation services and developing the so called “Smart homes”
- resident facilities which are augmented with a wide range of digital technology
products in order to enhance the everyday life of the individual - examples
include alternative interfaces for remote controlling household applicances, safety
sensors for preventing home accidents and others.

Mobility This market segment encompasses products and services aimed at
supporting people with walking disabilities as well as at the safety aspects of
the automotive industry.



The AAL Ecosystem 51

Figure 2.11: Stakeholders and their relationships in the field of Safety and
Comfort

Source: Own illustration

2.2.3.2 Stakeholders

As discussed in the general stakeholders section, there are a number of stake-
holders in the AAL market (section 1.2). The safety and comfort segment
is the most demanding one with regard to the required research innovations,
as seen on Fig 2.11. The diagram also depicts the different stakeholders and
presents the relationship between them which will be discussed in the following
paragraphs.

Research institutions Institutions such as universities and independent applied
sciences organizations play a major role in the research part of the product
lifecycle. Fig 2.12 show a separation of the research into three different aspects,
as it is proposed by H. Kopetz[165, 148]). The three different stages - basic
(BR), technology (TR) and product research (PR) show the gradual transition
from experimental work through innovation up to commercial exploitation and
new products.

Sensors and Actuators Vendors AAL solutions employ by their nature a great
number of devices to monitor and interact with their environment. Hardware and
software vendors responsible for the production of such devices are significantly
influenced by any change in the AAL market for safety and comfort and therefore
considered as a stakeholder.

Providers of End-User Services and Products This group of stakeholders
contains all parties which are directly connected to the end-user. These include,
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Figure 2.12: Research stages
Source: Own illustration based on [165]

but are not limited to, manufacturers of consumer electronics, communication
providers, housing companies, energy companies and others.

Governmental and Regulatory Authorities In response to the demographic
change, which will be discussed in detail in section 3 of this report, many
governments offer funding programs to support the research of indoor AAL
solutions for the elderly and for people with disabilities. There are also initiatives
by the Europe Union (EU) to encourage the development of this sector.

Customers Consumers are a natural stakeholder in this market but they will
be the focus of section 3 of this report.

2.2.3.3 Market Growth and Major Market Representatives

The market for Safety and Comfort products shows a high potential for growth
in the next 5 years. With the main focus aimed at smart home solutions and
household appliances, according to the “Global Smart Homes Market” from
Electronic.ca Research Network, the market is expected to grow from $5,325
million in 2010 to $11,000 million in 2015, at an estimated Compound Annual
Growth Rate (CAGR) of 15.6% from 2010 to 2015. The security application
accounted for almost 26.5% of the total smart homes market in 2008 and is
expected to grow at a CAGR of 13.4% from 2010 to 2015. The market for
energy management is expected to grow at the fastest rate with a CAGR of
23.7% from 2010 to 2015[155].
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Similarly, according to MarketsandMarkets, the European smart homes mar-
ket is estimated to grow from $1,544.3 million in 2010 to $3,267 million in
2015, at an estimated CAGR of 16.2% from 2010 to 2015. Among all the smart
homes applications, security market generated the highest revenue of $380.5
million in 2010 and is expected to reach $741.6 million in 2015, with a CAGR of
14.3% from 2010 to 2015. The entertainment and energy management market is
expected to grow with a relatively high CAGR of 19.6% and 21.4% respectively
from 2010 to 2015. At present, Northern Europe dominates the European smart
home market; followed by Southern Europe the second largest market for smart
home. These two, together, accounted for 55.5% of the total European smart
home revenues in 2010. Central Europe and Western Europe are the fastest
growing regions and this trend is expected to continue in the forecasted period
as well[152].

Other strong segments in the Safety and Comfort market include alternative
human-machine interaction technologies, mobility assistance, rehabilitation
robotics and automotive safety [136]. An emerging market in this sector is
the production of assistive and rehabilitation robotics. A great example is the
intelligent wheelchair robots [150] - an innovation which is currently developed on
a global level - NavChair (University of Michigan), Wheelesley (MIT), TinMan
(KISS Institute of Practical Robotics), TAO (Applied Artificial Intelligence, Inc.),
Robot wheelchair (Panasonic Boston Laboratory) and many others. Currently,
there is a small number of market players in the field of robotic rehabilitation
which are operating on an international level, such as the global companies
Hocoma Switzerland and Interactive Motion Technologies USA. Furthermore,
there is a great interest in assistive robotics and bionics as shown, for instance,
by the success of Tibion Bionic Technologies, which received approximately $
3M of venture capital in every of the funding rounds[162].

2.2.3.4 Value Chain and Business Models

Due to the importance of interaction and corporation between a lot of companies
from different industries in the smart home market, the business model and
value chain are quite different from other markets. In fact, the value chain is
moving towards a value network.([123], p. 49) As agreed by many companies
at Smart Homes 2010, a collaborative approach would be the future road[104].
For example, QEES, a global supplier of smart home solutions for homes,
offices, hotels and schools, describes its business model as collaborative and
interoperable. It believes that the smart home mass market can only triggered
through collaboration with targeted and ambitious partners in the value chain,
and such partnerships can only be developed through an open interoperable
value proposition. Since there is no demand from the average end-user for smart
home solutions today, the value chain needs to push a solution to the end-user
in the short term. Once the fundamental smart home infrastructure platform is
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deployed, a whole new and affordable value can be created for the end-users,
because they will become mature and seek add-on application, products and
services. This will lead to the second market stage[160].

2.3 Trends
The following section provides insights into the possible future development
of the three segments - Health and Fitness, Social Interaction and Safety and
Comfort.

2.3.1 Health and Fitness
It is important to figure out in which direction the health care market will
develop and which health care submarkets will grow. This will answer the
question whether existing or new market players will benefit from this changing
situation and gain power or which will drop behind. For this purpose the
following sections will shortly describe trends of the healthcare market in the
context of AAL.

2.3.1.1 Shift from Stationary to Home Patient-Centered Care

Up to now the primary health care market has been experiencing a shift from
stationary patient-centered care to ambulant or home care. From transformation
both insurance companies and end users can benefit. The former can be disbur-
dened as some highly-expensive stationary stays can be replaced by cheaper
ambulant stays. On the other hand chronical ill can stay in their preferred
familiar surrounding which can improve their healing process significantly. Linde
AG developed a prototype, REMEO (Lat: I go home), which specializes in the
care of long-term ventilated patients. Usually they would not be stable enough
to leave ambulant care but REMEO enables them to stay at home already.
Thereby it closes the gap between the usual intensive care in hospitals and the
patient-centered care at home[137]. This concept fits to the upcoming trend as
it manages to develop a new “ambulantized” value chain as an alternative to
the stationary patient care. The traditional value chain will then just operate
as the backslide solution if stationary care becomes indispensible[167].

Impact on AAL The trend for ambulant care leads to rising demand for AAL
devices. The main goal of these products is to avoid the need for stationary
care as long as possible while focusing on the strengths and improvements of
the “own home environment”.

A forecasted 19 percent compound annual growth rate as shown in Figure 2.13
illustrates the importance of telemedicine services [153]. As users of telemed-
ical devices want to experience a complete medical care, interconnected and
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Figure 2.13: Development of European E-Health Market
Source: Own illustration base on [166]

intelligent health monitoring solutions are required. Digital health monitoring
will become an accepted practice and will operate as an ideal starting point for
further AAL products ([118], p. 14).

2.3.1.2 “Health-Style” Attitude Boosts Secondary Health Care Market

Up to now the market focuses mainly on the two discussed target groups:
The fitness focused and the chronical ill. Besides these two, there is another
group named information seekers who are neither chronically ill nor fitness
focused. This group consists e.g. of smokers trying to quite or pregnant women
live health-consciously (see figure 2.14). They are looking for solutions to
obtain information in order to gain greater control over their physical condition.
This new group of information seekers is looking for opportunities to exchange
experiences. AAL devices are used for measurements and interpretation of vital
data.

Impact on AAL AAL devices have to consider this new target group’s set
of needs. In order to enable this potential customer group to satisfy their
needs, affordable devices are prerequisite. Therefore AAL devices in this more
unregulated second health care market will operate as profitable go-to-market
products for potential new market players. However, as market entrance
barriers are low, new players will be attracted. As a consequence, market size
and competition will increase [166]. Furthermore, companies are faced with
sophisticated consumers and therefore have to compete more actively ([118], p.
14).
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Figure 2.14: Target Group of E-Health
Source: ([126], p. 4)

2.3.1.3 Shift to Integrated Products

The development of an applicable end-user product requires the collaboration
of different specialized industry sectors: e.g. the development of a T-Shirt with
sensors measuring the patients’ vitals requires the cooperation of the textile
industry, the health care sector, the producer of the sensors and the software
developer.

Impact on AAL The value add is not only caused by having an outstanding
product, it is also dependend on a smooth interface-management. Only market
players who follow this trend of widespread connectivity will have the chance
to participate in this emerging market [167].

2.3.1.4 Increasing Concentration of Health Insurance Companies

As devices will be bought by health insurances and be leased to patients,
suppliers of AAL products are to some extent dependent on insurances. As
illustrated in figure 2.15 the number of insurances is decreasing and only 50
companies from today’s 169 are expected to remain in 2015 ([169], p.1; ,[134]
p.1)
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Figure 2.15: Amount of Health Insurances between 2005 - 2015
Source: ([134], p.1)

Impact on AAL This development leads to diverse advantages. This strength-
ened market position enables health insurances to set broader standards in the
health care sector. Besides AAL product providers will also benefit from the
centralization since they don’t have to customize their products that often.

2.3.2 Social Interaction
The following section discusses trends in the field of communication and enter-
tainment in the AAL market. Besides the general explaination of the trend,
their impact on AAL is described.

2.3.2.1 Combination of Exercising and Entertainment

As described in the status quo (section 2.2.2), there is a connection between
physical health and a person’s social relationships. In view of increasing health
care costs, there is a trend towards preventing illnesses and treatments by
enriching the social life through ICT-based systems ([109], p. 38). In this
context, combining entertainment and exercising gains importance as it aims for
the sustainable change of health-related behaviour patterns through adressing
a person’s intrinsic motivation [109](p. 37).

Impact on AAL Products and services that simultaneously promote health
and entertain are considered to play an important role for the future AAL market.
In an online survey of the BMBF, about the topic ’Future Assisted Care’ 326
participants from leading positions in the ICT and health care sector, ranked
the importance of “Social Networks and Communication” on the second place
among all services. Overall, 40% of the survey participants consider the topic as
“very relevant”. In comparison, “Serious Games” and “Emotional Robotics” are
ranked at the very end of the list of services - only 5%, respectively 3% consider
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them as “very relevant” ([129], p.11). Future AAL product development in this
field will therefore require interdisciplinary teams. Furthermore, the boundaries
between medical and entertaining devices will blurr.

2.3.2.2 Customer Tailored Products

Regarding the placement, pricing and promotion of new products and services,
there is a growing trend towards differentiation ([109], p. 5). Companies
tailor their products (as well as their marketing campaigns) to a customer’s
individual needs, while the product’s core technology remains the same. A
common example are cell phones that are specially designed for elderly people
(e.g. Samsung C3060).

Impact on AAL As AAL products aim for the improvement of a person’s
quality of life, they have to be adaptable to specific characteristics of the person
and their environment ([109], p. 10). One possible solution is a modular design
of AAL products, allowing people to create their customized AAL system.
Following this argument, it can also be expected that the market will be splitted
into different price segments, as modularity allows customers to choose from
different suppliers which in turn will try to differentiate themselves either by
price or by quality.
AAL products and services are strongly pushed through project funds by
the government of the European Union (EU) and the Federal Republic of
Germany and mainly focus on the target group of customers in the age of
50 and above. There are 53 projects for AAL products and services funded
from the AALIANCE, where about one half of the projects focuses on the
health care market and the other half on social interaction [159]. These projects
help to develop initial products and services, gain field test experience and
customer feedback and are a base for future market activities. The core products
and services primarily developed for the elderly market can also be offered to
a different customer group by using customer group specific packaging and
appropriate marketing strategies ([156], p.70).

2.3.2.3 Growing User-connectivity and Importance of Social Platforms

The size and profitability of a market is highly dependent on the customer
acceptance. As shown above, technology supported H2H interaction will play
a major role among the AAL products but the customer acceptance of these
services is not yet ensured. Online social networking platforms are gaining
global popularity mostly among young users. These platforms are mainly free
of charge for the user. The most prominent example is Facebook, which is
currently on the second place of the global alexa page ranking and has worldwide
more than 750 million active users still with growth tendency [142, 102].
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Impact on AAL Out of the portfolio of projects funded by the EU a trend
towards social platforms in the AAL subfield “Social Interaction” can be iden-
tified [159]. Therefore, the development of suitable business models for free
of charge platforms will become an important topic for AAL social platform
market players.

2.3.2.4 Overlapping Value Chains

In mature industries a clear role allocation among the market players can be
observed. Every player overtakes a specific part of the value chain. At the very
end of every value chain the final product or service can be found, positioned
on the market. However, the different value chains and activities of different
industries become interconnected and tend to overlap regarding AAL products
and services. The active industry players are acting in two different ways.
On the one hand, they start to overtake value steps which are not part of

their core value chain. Vodafone for example, a major player in the telecommu-
nication industry, offers Vodafone TV since February 2011. This entertainment
product is typically not part of a telecommunication service provider’s product
portfolio [164].
Figure 2.16 illustrates this circumstance. The value chains of the telecommunica-
tion, the information technology, the entertainment and the consumer electronics
are sorted parallel to each other. Steps in the value chain are symbolized by a
bubble. The arrows link the different players to a step in the different value
chains. For example Vodafone acts in the value chain of telecommunication
as a hardware provider for infrastructure components, overtakes the role for
marketing and billing and operates as a telecommunication network provider.
On the other hand, there is a trend to build a consortium for one specific

product. So players from different value chains contribute a value step in
which they are experienced and create together a complex product. A current
example is the product “Google TV”, a smart TV platform which is co-developed
by Google, providing the administration, coordination as well as online and
entertainment content and video telecommunication services. Also part of
this cooperation are Intel and Logitech providing hardware components and
Sony, which assembled the TV device “Sony Internet TV” [103]. Entertainment
companies like Netflix provide further entertainment content.

Impact on AAL As the AAL industry is in the embryonic stage, no ma-
ture value chains can be figured out. Instead, companies specialize in single
value chain activities and are therefore dependent on the cooperation with
other companies. One attempt of creating partnerships among the companies
can already be observed: The main research activities for AAL solutions are
administrated by the Coordination Action AALIANCE and a consortium of
industry partners like for example VDI/VDE Innovation + Technik GmbH, the
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Figure 2.16: Value chain connections between major AAL companies
Source: Own illustration
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AGE – the European Older People‘s Platform, Bosch GmbH, Deutsche Telekom
Laboratories, Fraunhofer-Gesellschaft, Fundación Vodafone España, Institute
for Microelectronics and Microsystems – CNR and Philips Electronics.
Furthermore this overlapping of industries creates new opportunities for start-
ups, as well as for small and medium sized companies to position themselves
within a niche and performing specific steps of the value chain [105, 149]. As
the overlapping of industries leads to a higher number of potential rivals, compe-
tition within the different markets may increase. AAL markets will thus remain
dynamic and innovative.

2.3.2.5 User Generated Content Becomes a Key Success Factor

One of the main characteristics of Web 2.0 is User-Generated Content (UGC)
([119], p. 242): Users do not only consume information but begin to create
content. As social platforms gain popularity (subsec. 2.3.2.3), UGC becomes a
valuable resource for companies.

Impact on AAL Business models that rely on UGC have to carefully consider
the management of a company’s relationship to its consumer (and thus its
suppliers of content). The project “Senior channel” can serve as an example
for UGC in the field of AAL. “Senior Channel” is an interactive internet
protocol television channel encouraging users to participate in topical debates,
entertainment services, workshops and discussion groups. Additionally, a low
cost TV studio for the user is planned to create community driven broadcasts,
so is a user generated content ([139], pp. 137 f). Maintaining a high level
of participation among users can be considered to be a critical factor for the
success of “Senior Channel”.

2.3.3 Safety and Comfort
Based on active research projects and contemporary market status, it is possi-
ble to forecast upcoming product and market trends. The following sections
discusses the trends in the AAL subfield of safety and comfort.

2.3.3.1 The Elderly Become Main Target Group

In view of the current demographic situation, the initiatives and support
programs by political and non-political organizations in Europe ([111], [109]) it
can be concluded that the elderly will be one of the main target group in terms
of future research and product development in the subfield Safety and Comfort
[136].

The market of assistive technologies particularly appeals to the eldery popu-
lation. Most of the innovations on the smart home market are already covering
the topics of automation and/or digitalizing existing products and services
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as well as the introduction of alternative interaction models, such as voice or
gesture based control. Companies targeting the facilitation and improvement of
the lifestyle of elderly are therefore expected to gain larger shares in the AAL
market.

2.3.3.2 Introduction of Larger Collaboration Models for Research and
Funding

As previously stated, the subfield Safety and Comfort primarily promotes
integrated solutions. One common factor for all successful innovation models is
the collaboration between the involved stakeholders. These include cooperations
between academia, research institutions and the industry, but also partnerships
between various industry players [165]. Emerging collaboration models, such
as the Initiative for Open Innovation [127] and the Generic Embedded System
Platform (GENESYS) [144], designed at leveraging shared intellectual property
and funding new research projects, suggest that the development in this sector
will take place on a more global level.

Impact on AAL Open development platforms and shared resources can become
one of the main drivers for the evolution of the AAL market. In the subfield
Safety and Comfort, which relies strongly on research and innovation, this
factor will play a major role in the forthcoming years. Furthermore establishing
common frameworks and cooperations between industry representatives will
greatly contribute to the quality and interoperability of AAL products.

2.3.3.3 More Convenient E-Commerce Model Based on Smart Devices

Currently, online shopping is accepted widely by people all over the world. It
provides customers not only an easier and more convenient way to get goods,
but also at lower prices. For companies, online shopping also reduces the cost
for setting up physical stores. Nevertheless, this business mode is still not
accepted by some elderly consumers. In June 2011, Tesco Home Plus opened a
virtual grocery store in a South Korea subway station plastered subway stations
with replicas of groceries that are labeled with a unique code for each product.
As they pass by on their way to work, commuters can use a mobile-phone
application to snap photos of desired products, then check out. Groceries are
then delivered to their doorstep by the end of the work day. Home Plus reported
a 130 percent increase in online sales [138].

Impact on AAL Similarly to the computer based online shopping, mobile shop-
ping is emerging as a new E-commerce trend. Moreover, scanning a product on
a leaflet and pressing a button on a smartphone is much easier than starting
a computer and connecting to Internet, especially for old people and children.
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The hardware platform and software applications are also easy to be integrated
into other smart devices. Therefore, this more convenient E-commerce model
will become more popular in the near future.

2.4 Barriers
While trends point out possible development paths, the barriers introduced in
this section refer to obstacles that need to be overcome in order to enable the
AAL market to grow. To some extent, the trends themselves rely on breaking
market barriers. As seen in section 1.2 a high number of different stakeholders
is active in the AAL market. Thus, the barriers described in this section are
adressing different sets of stakeholders, leading to the need to distinguishe
between general and segment-specific barriers. While the former are relevant
for almost every market player, the latter mainly apply to the stakeholders of
the respective AAL subfield.

2.4.1 General AAL Market Barriers
The barriers discussed in this section prevent companies from penetrating the
market, as well as they hinder the market itself from growing. In order to
distinguish this barriers from those discussed in the consumer and technology
section, this section’s market barriers will exist, even if customer requirements
meet a product’s technological design.

2.4.1.1 Lack of Visible Value Chains

The majority of market players still limits its activities to the R&D sector,
leading to a lack of available products and business models ([109], p. 8).
Knowledge about customer acceptance and preferences is still lacking. As there
are currently no major first-movers, whose market performance could provide
potential new market players with valuable information about working business
models, high uncertaintity and therefore high entry barriers remain.

2.4.1.2 Heterogenous Target Groups

Customers differ significantly in their needs, purchasing power, educational and
cultural background. Especially the target group of seniors (age 55+) is highly
heterogenous ([121], p. 15). However, there is very limited knowledge about
target groups ([109], p. 9), which leads to difficulties in tailoring AAL products,
services and marketing campaigns.
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2.4.1.3 Skilled Workforce Shortage

In order to develop innovative products in a high-technology sector like AAL,
specialized and educated workforce is needed ([109], p. 9). Even without con-
sidering the emerging AAL market, Germany lacked a total of 76,400 engineers
([125], p. 10) in 2011. Regarding the ICT sector, 28,000 jobs could not be
staffed in 2010. ([117], p. 1). To overcome this obstacle, costly trainings and
qualifications will be needed.

2.4.1.4 Lack of Reimbursement of AAL Products and Services

Despite the fact that AAL products are designed to increase the well-being of a
person and even to support the healing process, they are not yet acknowledged
as reimbursable treatments by insurance companies, nor does the public sector
provide incentives to install AAL devices at home ([109], p. 9). As long as
affordability among customers remains on low level, high prices will slow down
the deployment of AAL.

2.4.1.5 Separated Businesses

One of the greatest barriers is the lack of business models that stimulate coop-
eration between ICT developers, service providers, medical device manufacturer
and housing industry ([168] S.142). As companies work the market separatedly,
knowledge transfer and cost-sharing cannot take place. The inability to establish
the necessary partnership relationships results in high entry barriers and growth
barriers.

2.4.1.6 Lack of Knowledge About Long-term Impact of AAL Products

Little is known about the long-term cost saving effect of AAL technologies.
([106] p.12). This results in the inability to shape a convincing value proposition
in the B2C and B2B market. Investments in AAL products are therefore
considered as too risky.

2.4.1.7 Lack of Established Platforms

Due to the lack of global standards and established frameworks, newcomers
have to invest time and effort to develop their own proprietary platform, which
hinders their partnership with other companies and the integration of third
party solutions. According to experts, the lack of standards is the greatest
barriers for bringing AAL products to the market ([132], p.45). Furthermore,
acceptance by the Social Insurance is considered to be a potential key barrier
(figure 2.17).
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Figure 2.17: Reasons preventing AAL in Germany
Source: Own illustration based on [132] p. 45

2.4.2 Health and Fitness Barriers
Assuming that AAL solutions in the health care sector contribute to the im-
provement of the everyday life of the users and their relatives, increases efficiency
among public institutions (e.g. hospitals, home care centers, emergency medical
services) and the public health systems, the question arises why the market still
lacks AAL health devices ([147], p. 1). The subsections will shed light on this
matter by stating the most decisive barriers for establishing AAL products in
the health care sector.

2.4.2.1 Lack of Distribution Strategy

Generally speaking, there are currently two possible approaches for distributing
medical AAL devices to customers. First, the end-user obtains the device as
part of a therapy. Second, the user buys the product directly without any
intermediary, like it is done with calorimeters and sphygmomanometers. As
there are no experience values of AAL devices’ success rates, convincing the
doctor or health insurance to list and promote the new devices is a difficult and
time-consuming task ([161], p. 4).

2.4.2.2 Necessity For Individualized Devices Complicates the Development

As pointed out in section 1.2.1.2 there are two customers for AAL health devices:
either the insurance company/doctor or the end user itself. As health insurance
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companies and doctors are competing in a saturated market and therefore try to
differentiate themselves from competitors ([108], p. 10), AAL devices have to be
customized. But likewise the other alternative is just as difficult: the end-users’
needs vary significantly. One crucial aspect is the willingness to allow private
medical data to be shared. 77% of all customers presume their data to be kept
private and secure. Synergy effects will be highly inhibited by responding to
individual customer needs ([128], p. 7).

2.4.2.3 Rising Importance of Doctor’s Role as a Mediator Between
Provider and End-user

Potential customers have doubts about the benefits and usability of AAL health
care devices ([132], p. 37). Moreover 71% of private people rely on their health
care provider’s recommendations. Given that the doctor operates as the link
between the developer and many potential end users, it is indispensible to
win the physicians as contributors of the products by having the possibility to
highlight the surplus of E-Health in comparison to the inserted effort

2.4.2.4 Interoperability Among Branches Hinders The Product
Development

The example of a sensor equipped T-Shirt which measures the user’s vital
signs points out the need for cooperation between industry branches in terms
of development and manufacturing that have been operating separately for
years, for example doctors, IT-developers and housing companies ([132], p. 44).
Cooperation requires a high level of coordination. Furthermore, as soon as the
distribution of chances and risks changes during the implementation phase, the
innovation process of this cross-linked system may slow down or even fail, as
certain partners will feel disadvantaged if they are not compensated adequately
for bearing additional risk ([161], p. 4).

2.4.2.5 Disproportionally High Investment

Although AAL seems to be a reasonable investment, its implementation is
accompanied by a multitude of financing problems. Comparing to other AAL
products, the development costs of medical devices are significantly higher
([161], p. 4). Additionally 79% of the customers are not willing to pay more
than US-$ 100 for a health device, finally resulting in a long payback period
([128], p. 6).

2.4.2.6 Severe Legal Restrictions of Germany’s Health Sector Decelerate
the Implementation Process

Germany’s health sector has very strict restrictions regarding new medical
devices. Testing and approval usually takes a lot of time, resulting in a long
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period between the initial investment and the first cash inflows. Moreover, it is
not clear if and when specific laws that are necessary for the implementation of
AAL health products change. On a supranational level, health care and social
security system are heterogeneous, which “hinders the development of common
(European) business models and a common market for AAL solutions” ([106],
p. 11).

2.4.3 Social Interaction Barriers
As there do not yet exist an established market for products, that are supporting
social interactions and are simultaneously clearly marketed under the term AAL,
understanding segment-specific barriers may give an impression on the main
obstacles for the deployment of products and services whose value propositions
build on user participation.

2.4.3.1 Social incompabilities

Ambiently intelligent products that support social interactions have to be
adjustable to every user’s social context. As the social context is dynamic,
designing products that constantly meet the users’ needs and requirements
becomes a complex task ([115], p. 17). Furthermore, cultural differences even
within Europe complicate the product development, as for example in some
cultural spheres family is more important than in others and keeping in touch
with one’s family means keeping in touch with the relation of the third or fourth
degree.

2.4.3.2 Dependency on Network Effect

Social networks are important tools in order to avoide social exclusion ([131],
p. 17). However, the value of a virtual platform to access a social network
depends on the number of people being accessible through this network. This
effect is known under the term ’Network Externalities’ ([145] p. 424). The
business model of current AAL projects like “Senior channel” is based upon user
networks. In view of the fact, that 76% of all German Internet-users are already
member of a social network, achieving the critical mass for a new platform can
be considered as a barrier ([116], p.3).

2.4.4 Safety and Comfort Barriers
The current adoption rate of AAL solutions targeting safety and comfort is very
low. The following section investigates the barriers for the market growth as
well as for new market entrances.
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2.4.4.1 High Research and Development Costs

Although research and development costs are generally high in a technology-
oriented sector such as the comfort and safety AAL market, there are a number
of (supra)national initiatives for funding and supporting research projects from
the European Union and Germany, in particular - e.g. the Ambient Assisted
Living Joint Programme [111, 133, 109]. These programs generally do not
permit the commercialization of the products, but they are considered to lower
the sunk costs and therefore the risk of researching opportunities in this new
market. Nevertheless, the research and development costs remain one of the
highest barriers for the AAL market.

2.4.4.2 Availability Mainly on the High-End Market

Most AAL products targeting safety and comfort are not yet widely accepted by
the public, despite their effectiveness in the improvement of the living standards.
To a great extent this is due to the generally high prices of “smart” devices.
Strategies for reducing the prices of AAL appliances in order to make them
affordable to the middle class and at the same time for adopting the front-end
technology are critical to the market growth in the future. The prices include
the equipment, installation and ongoing maintenance and service. [146, 112]

2.5 Conclusion
The facts presented in this chapter lead to the conclusion that there is not
yet an established market for AAL products and services in Germany ([132],
p. 52, [114], p. 95). Experts agree, that the AAL market is at an early stage
([132], p. 52) and has significant growth potential. The major market players
of each industry that is affiliated with the AAL market (e.g. ICT, housing,
health care) are still focusing on research activities ([107], p. 3 f.). Although
many AAL products are fully developed only few make it to market launch,
mainly due to a lack of financing, resulting from poor business models. ([114],
p. 95). Across all AAL segments, products are offered on a stand-alone basis,
rather than as parts of integrated systems. This isolation between products
and services also applies to the market players’ business models. AAL products
that have been developed by cooperations among scientists, IT-experts, service
provider, end-users and the housing industry can be rarely found ([132], p. 52).
In Germany, stand-alone telemedical and household appliances dominate the
market ([114], p. 95).
To conclude, the AAL market is ’supply-side’ led, meaning that a cluster

of actors is focussing on developing new technologies and products while the
number of product launches and customer demand still remains on a low level
([161], p. 2). From a broad perspective there is growing evidence that the
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market for AAL technologies is not developing at the speed and to the scale,
that has been forecast [[161], p. 2)
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3 Chapter 3

Changing Needs of our
Society and AAL
Customers

Thilo Arnold, Ferdinand von Bennigsen, Sophia Höfling, Georgi
Kirev, Stephan Link, Anne Meininghaus

One can observe a discrepancy between the changing needs of the society
and the ability of AAL providers to sufficiently respect them in the product
development process.
Therefore, this report investigates the status quo of Germany’s social environ-
ment, particularly paying closer attention to the people’s needs. Societal factors
such as the attitudes towards the use of technology are investigated.

Then, in order to define how the AAL customers will look like in the future,
emerging trends within the society are investigated. On the one hand, AAL
service providers will be confronted with an aging population, a polarization
of wealth which implies a shrinking middle-class, and the increasing spread
of an urban lifestyle even within rural areas. On the other hand, the ongoing
changes of values, such as the shift towards immaterial values, increasing
individualization and attaching greater importance on healthy living will play
an important role in the design of future AAL products.

AAL service providers are too focused on pushing their technologies into the
market and do not pay attention to the customer’s actual needs. Barriers that,
for example, emerge from the digital divide within the society or the increasing
technical overstrain of users are named in order to emphasize the necessity to
rather follow on a market pull strategy by listening to the voices of the users.
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3.1 Introduction
The development of successful AAL products and services inducing a high
market share requires an adequate use of the latest technology corresponding to
the target customers’ needs. Therefore, the thorough observation of technical
opportunities as described in chapter 1 has to be matched with a detailed
customer analysis.
In order to define how the AAL customers from now on will look like it is

necessary to identify how present AAL customers are characterized and the
way they behave. Furthermore, one should keep track on how the society is
changing which is a good starting point to get an overall understanding for the
future market situation in general.
Today the AAL industry is almost exclusively focusing on seniors. For the

purpose of realizing the whole market potential, also other age and interest
groups should be considered as potential target groups. Imagining a working
single mother who has to cope with her job, the household and the education
of her children at the same time illustrates a significant need for support and
simplification in everyday life situations. Also young people, whose career forces
them to live in long distance relationships due to frequent business trips for
example are likewise in need of everyday assistance systems.

Even among the current target group of “the silver generation” AAL products
have not yet reached a high market share. Reasons for that are among others
high costs and general reluctance against technology. Another reason might be
that the already mentioned combination of a technology and a market based
approach is difficult to manage. Instead of concentrating on the customers’
wishes the development process of many AAL products was rather technology
oriented.

In order to secure a successful, customer-oriented development process, differ-
ent customer segments, their goals, activities, and their acceptance of technology
are identified in the following.

First a short overview of the current social situation in Europe and particularly
in Germany is given, pointing out the factors which have a significant impact on
AAL customers’ behavior and needs. Besides age and health that includes the
family status as well as the respective employment situation and the average
prosperity of the population. Consequently the society is classified in lifestyle
groups which indicate their relevance for AAL.
Then the most powerful social trends which are extremely important for

foreshadowing future customers’ demands are exposed.
In this course, social factors and the change of values are determined which

will help to detect the concrete impact on AAL for each trend. Derived from
that, the change of people’s attitude towards technology is analyzed.
Those trends open up encouraging possibilities for the AAL industry but

a well reasoned strategy also implies the consideration of possible barriers.
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Therefore uprising problems which could inhibit or slower the diffusion of AAL
solutions are revealed in a last step.

3.2 Status Quo
In this section the current state of the most important societal factors with
impact on AAL are briefly introduced. Furthermore, some statistics on the
current use of technology and the present-day customer segmentation are shortly
presented. This provides the basis for understanding the social trends, which
will be discussed in the next section.

3.2.1 Societal Factors
Societal factors influence people’s behavior significantly. Persons of different
age, family status, health condition and prosperity have different needs in their
everyday life and expectations of technology. Therefore a short overview on the
status quo of those factors for Germany’s and EU’s population is given in the
following.

3.2.1.1 Age and Health

Two of the main objectives of the AAL Joint Programme are "to support
maintaining health and functional capability of the elderly individuals" and
"to promote a better and healthier lifestyle for individuals at risk" [173]. It is
therefore imperative to analyze the current situation and the tendencies with
regard to the age and the health of the population.
In the European Union the age group of people above 50 years accounts for

more than 35% of the population as of 2008. Another known fact is that the life
expectancy of the population is gradually increasing in the past decades ([171],
p.166, 185). As a result, a 65 year old German can nowadays expect to live on
average another 19 years [176]. Since elderly and handicapped rely the most
on the help of others in their everyday life, the 50+ age group is currently the
primary target group of AAL products. In 2009 there were 7.1M handicapped
people in Germany [232] and 2.34M were in need of external care (see Figure
3.1). Almost half of them are being taken care of at home by their relatives
which puts enormous strain on them.

Furthermore, a recent survey shows that 67% of the polled would like to
live at home without the need of help when they reach the age of 70, while
only 15% expressed the wish to live in a nursing home or another caretaking
facility [181]. These facts show a deficit of enough professional caretaking
personnel, as well as the desire of the individual to stay independent as long as
possible. Consequently, there is a significant unexplored market potential for
AAL technologies, in particular for the elderly and handicapped.



80 T. Arnold, F. von Bennigsen, S. Höfling, G. Kirev, S. Link, A. Meininghaus

2.34 million people in need of care  

Taken care of at home: 
1,62 million (69%) 

Taken care of at nursing homes: 
717 000 (31%) 

By relatives: 
1,07 million 

Together with ambulant  
nursing services: 
550 000 

12 000 ambulant nursing 
services with 269 000 
employed 

11 600 nursing homes with  
621 000 employed 

Figure 3.1: Persons in need of care in Germany as of 2009
Source: Adapted from [226]

3.2.1.2 Relationship and Family Status

The family and relationship status impact people’s everyday life and needs to a
great extent.
In 2010 there were 8.1 million families with 14.6 million children in Germany.
Currently, the most common family form is the two-parent family with children
accounting for 72% of all families. This number has, nevertheless, decreased in
the last decade, giving way to alternative family forms such as families of single
parents and cohabitation [232].
Single parents, which bring up one or more children, are considered to be

burdened and are therefore in need of daily assistance. In comparison to married
mothers, a significantly higher percentage of the single mothers state that they
have financial problems, are overburdened with the family duties, and that they
are dissatisfied with their accommodation [177] (see Figure 3.2). Furthermore, as
of 2007 there were 1.57M single parents (accounting for 18% of all the families),
who bring up 2.18M children in Germany. Out of all single parents, 90% are
single mothers [177].
In 2010 about 33% of the German babies were born outside of marriage; in

Iceland this figure reaches even much higher levels - around 64% [191]. At the
same time the number of marriages and divorces in Germany has remained
constant during the last five years at a rate of 4.6 and 2.3 per 1000 inhabitants
respectively [232].

3.2.1.3 Employment, Prosperity and Residence

The percentage and type of employment of the population is an important
factor to consider, since it determines the prosperity of the population and the
necessity for assistance in the everyday life.
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Source: Adapted from [177]

Degree of urbanization

Country/Organization

European Union
(27 countries)

Total

494 632 000

Densely-populated 
areas (at least 500 
inhabitants/km2)

235 035 300

Intermediately-
populated areas 

(100-499 
inhabitants/km2)

130 084 800

Unknown

7 781 100

Thinly-populated 
areas (below 100 
inhabitants/km2)

121 730 800

Germany
(including former GDR)

80 828 000 40 452 700 28 280 700 -12 094 600

Table 3.1: Population of the EU and Germany in dependence of the residence
(2011)

Source: Own illustration, data: [191]

As of 2010 the employment rates in the EU and Germany average to 64.2%
and 71.1% respectively [191]. This relatively high figure, together with the
above average (in comparison to the rest of the EU) GDP per capita of the
Germans, contribute to their high level of satisfaction with their earnings (see
Figure 3.3). Nevertheless, one should take into account that there are significant
differences in the household incomes in dependence of the work time (part-time
vs. full-time), the family structure (single or two-parent families) and the place
of residence. For instance, in 2008 a German single parent earned on average
€2,193 monthly, while two-parent families had an average income of €4,644
Euros.
With respect to the place of residence, the statistics for the first quarter

of 2011 show no significant differences in the employment rates of the highly,
intermediately, and thinly populated areas (both for EU and Germany) [191]. At
the end of the first quarter of 2011 around 47.5% of EU’s and 50% of Germany’s
population resided in the densely-populated areas (see Table 3.1) with a rising
tendency.
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Figure 3.3: Satisfaction with the own income in percentage (Germany, 2008)
Source: Adapted from Statista’s homepage [231].

3.2.2 Customers
In the following section the ratio of usage of ICT in Germany and the EU is
shortly portrayed. Afterwards, one possible customer segmentation is depicted
and interesting customer groups with respect to AAL are identified.

3.2.2.1 Use of Technology

The percentage of the population, which use ICT in their everyday life has
constantly, risen during the last decades. The forerunners among all available
are the information and communication technologies. This is true for private as
well as professional usage. For instance, according to Eurostat [191], 57% of
EU’s and 67% of Germany’s population use computers daily. Internet usage
shows even higher levels - 71% and 82% with a broadband penetration rate
of 25.6% and 31.3% respectively. An interesting fact which highlights the
importance of ICT in everybody’s life is that, as of 2010, there were 132 mobile
subscriptions per 100 inhabitants in Germany [191]. Furthermore, 93% of the
adolescents between 10 and 18 years of age own a mobile phone [182]. The use
of ICT among the elderly is in contrast still not as high as in the lower age
groups (see Table 3.2).

3.2.2.2 Customer Segmentation

People in the same objective social situation tend to show different behavior
in dependence of their individual values, interests, attitude to work, family,
money, and life as a whole. This is why people can be grouped with respect
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Age

Computer usage
Internet usage

10-15 16-24 25-44 45-64 >65

At least once
99
97

99
99

98
97

87
81

49
35

Never
/

(3)
/
/

(2)
3

13
20

5
65

During the last 3 
months

98
96

99
98

96
95

80
75

36
31

More than 3 
months ago

/
(2)

/
/

2
2

7
5

13
4

Table 3.2: Use of computers and the Internet by different age groups (Germany,
2010)

Source: Federal Statistical Office [235]

to three equally important parameters: social status, values and lifestyle, thus
constructing social milieus. Social milieus represent groups of people, which are
similar in their perception and way of life [180]. When speaking of customer
and social segmentation, one of the most established tools are the Sinus-Milieus
(see Figure 3.4). By analyzing the characteristics of the different groups in
[230], the milieus in the upper right half were identified as the most promising
for AAL technologies. The people in these milieus are distinguished for their
urge for modernization, individualization and safety, high level of creativity,
and education. An important finding is also that these groups of people have
mostly a middle or higher social status and income and could therefore afford
AAL technologies today if they were widely available.



84 T. Arnold, F. von Bennigsen, S. Höfling, G. Kirev, S. Link, A. Meininghaus

Sinus AB12
Conservative-

established 
milieu
10%

Sinus AB12
Conservative-

established 
milieu
10%

Sinus AB23
Traditional

milieu
15%

Sinus AB23
Traditional

milieu
15%

Sinus B3
Precarious milieu

9%

Sinus B3
Precarious milieu

9%

Sinus BC23
Hedonistic 

milieu
15%

Sinus BC23
Hedonistic 

milieu
15%

11

22

33

AA BB CC

High 
Class/
Upper 
Middle
 class

High 
Class/
Upper 
Middle
 class

Middle
 class

Middle
 class

Lower
 class

Lower
 class

Social
status

Social
status

Basic
Orientation

Basic
Orientation

Holding
on to 
roots

Holding
on to 
roots

Moder-
nized 

tradition

Moder-
nized 

tradition

TraditionTradition

Life standard,
status, ownership
“Have and enjoy” 

Life standard,
status, ownership
“Have and enjoy” 

Self-fulfillment, Emanci-
pation,  Authenticity

“Be and Change”

Self-fulfillment, Emanci-
pation,  Authenticity

“Be and Change”

Modernization/ IndividualizationModernization/ Individualization ReorientationReorientation

Multi-optionality,
acknowledgment,

Pragmatism
“Do and experience”

Multi-optionality,
acknowledgment,

Pragmatism
“Do and experience”

Exploration,
Refocusing,

New synthesis
“Overcome limits”

Exploration,
Refocusing,

New synthesis
“Overcome limits”

Sinus B1
Liberal-intelektual milieu

7%

Sinus B1
Liberal-intelektual milieu

7%

Sinus B23
Middle-class milieu

14%

Sinus B23
Middle-class milieu

14%

Sinus C2
Adaptive-

pragmatical 
milieu

9%

Sinus C2
Adaptive-

pragmatical 
milieu

9%

Sinus C12
Expeditive

milieu
6%

Sinus C12
Expeditive

milieu
6%

Sinus C1
Performers’

mileu
7%

Sinus C1
Performers’

mileu
7%

Sinus B12
Socio-ecological

 milieu
7%

Sinus B12
Socio-ecological

 milieu
7%

Figure 3.4: Sinus-Milieus for Germany in 2011
Source: Adapted from [230]

3.3 Trends
In the following the major trends concerning society’s needs and behaviors
are identified and their impact on the development of AAL products is to be
described. When developing and setting the core focuses of AAL solutions
the consideration of future customers’ lifestyle, sytstem of values, and needs
will strongly determine the success and diffusion of the products. Thus a
technology push can be combined with a market pull and consequently secure
that technological innovations are integrated into the products in the most
appropriate way considering customer needs.

In the first place the future structure of society is to be observed concentrating
on the core developments which will affect AAL. Second a closer look on the
norms and values which will define the purchasing behavior of the future is
taken. Last but not least, the opportunities for AAL deriving out of the trend
of the greater importance of technology will be illustrated.

3.3.1 Changes in the Structure of Society
In the coming years the social structure will develop and change into certain
directions which are subject of the following observation. AAL is affected in
different ways by the change of the structure of society. On the one hand,
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factors like demographic change and migration from less prosperous to wealthier
countries as well as migration from rural to urban areas influence people’s
lifestyle and external circumstances. On the other hand, different attitudes
towards work and a distinctive self-conception of women have a huge impact on
the structure of work and life processes. Each trend as well as its consequences
for AAL will be exposed below.

3.3.1.1 Aging Population

Europe is facing a demographic tendency towards an aging population [195]. In
particular Germany, as a frontrunner of the western countries with an aging
population, will struggle with an increasing number of elderly as well as a
decreasing number of younger people ([214], p.219).
As a result, by 2060 the stronger age groups will be shifted upwards whereas the
younger generations will thin out as being shown in figure 1.2 ([170], pp.14-15).

The old-age dependency ratio relates the number of retired (65+) to the
number of possibly gainfully employed (20 to 65 years olds). An aging population
will lead to a steep increase of this number from 34% today to 67% in 2060. Not
even the gradually lifting of the statutory retirement age from 65 to 67 years,
nor the presumed increasing immigration rate can reverse this trend ([170], p.6).
An on average older generation will not only alter the general purchasing

patterns of the largest buyer group but will also yield the necessity for more
support in everyday life activities. Hence the importance of AAL solutions will
steeply increase.



86 T. Arnold, F. von Bennigsen, S. Höfling, G. Kirev, S. Link, A. Meininghaus

The main reasons for an aging population

This development can mainly be explained by the extremely low fertility rate
Germany is facing in comparison to other European countries ([214], p.219). In
demographics fertility is defined as the number of children a woman bears in her
lifetime [175]. For about three decades the German fertility rate is stagnating at
an average of about 1.4 and it is expected that this trend is about to continue.
As a result, the number of deaths will gradually exceed the number of births.
This implies that every new generation will decrease in size compared to the
previous one and thus foster not only an aging but also a declining population
from 82M in 2008 to 65-70M in 2060.
Furthermore, a growing life expectancy can be seen as another main reason

for this development. The basic assumption, based on the extrapolation of
recent mortality tables published by the German Federal Statistical Office,
says that by 2060 the average life expectancy of a woman will have increased
by 6.8 to 89.2 years and by 7.8 to 85 years for men compared to 2006/2008.
This is a consequence of the ever improving medical treatment as well as the
improving life circumstances which enable this trend to continue ([170], pp.29-
30). Foremost the number of the aged population (80+) will grow dramatically
from a share of 5% of the total population to 14% in 2060 ([170], p.5).

Related trends and societal impacts of an aging population

As a result of an aged population the average employee age will increase from 41
years in 2009 to 45.6 years in 2019 [233]. This will lead to a significant change
in working life. Economy will depend on the older generation as work force and
will have to adapt its structure and strategy according to its aged staff [224].

Another side effect of an aging population is the increasing number of elderly
in need of care. Although the general life expectancy continuously increases
people are not necessarily healthier ([213], p.15). Instead, health impairments,
mental health problems and dementia become a prevalent aspect of the aging
society ([172], p.4). Thus, the number of those needing care will double from
2.4M in 2010 to 4.5M in 2050 ([181], p.2).

On the other hand, the younger part of seniors will become more active, vital
and better educated than before [178]. A “rejuvenation” of their values, behavior
and inner attitude takes place and people between 50 and 60 experience a phase
of reorientation. This could be referred to as the “time of second beginning”
where people can decide again on the direction their life should move to instead
of sticking to old habits only because it would not be worth to change anything
due to the short lifetime left ([206], pp.5-6).
In combination with the fact that elderly will represent the largest part of

society they ought to become the prevailing customer group and thus one of
the target groups AAL product and service suppliers should focus on. The
purchasing power will shift from the younger to the older generation ([223],
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p.25). Due to the increasing number of old people the diversity of this age
group will grow ([239], p.19). The heterogeneity of their ways of thinking, life
concepts, expectancies and interests will determine the behavioral patterns of
seniors more than in every other age group [179].

Impact on AAL

To sum up, the aging population and its needs and behavior offer a large number
of opportunities for AAL solutions. On the one hand the economic necessity
and the old citizens’ ability to stay an active part of society and working life
for a longer period of time alter the prerequisites for the working environment.
On the other hand the longer time period of being a senior and the increasing
number of seniors urge for a higher marketing focus on this customer group. A
larger number of devices, targeted towards their needs, becomes necessary.

3.3.1.2 Growing Rich-Poor Gap

The distance between the average living standard of the less and more well-off
part of the society in Germany is growing [195]. Furthermore, the number of
poorer households rises and the number of rich households which become even
wealthier increases. This implies a trend towards a shrinking middle class and
the polarization of income ([210], p.3).

In particular, the number of elderly people living below the average subsistence
level will increase due to a decline of the statutory pension [223]. Meanwhile
there will be a higher number of financially stable and wealthy senior citizens
([172], p.4). But wealth is hereditary and the level of education achieved
is strongly affected by the financial resources the family can provide [212].
Therefore, this development not only affects the older part of society but will
have a vital impact on the younger generation as well. This increasing financial
disparity of the society will arise an obstacle for AAL products as they will
have to be customized to fit to each customer’s financial means [212].

Increasing polarization

Germany’s economic prosperity, social structure and humanitarian conventions
will lead to continued immigration from economically weaker countries. Due
to economic and demographic reasons, immigration of skilled employees in
general would be necessary. Instead, Germany faces the problem of educated
employees migrating to the United States while at the same time being flooded
by unskilled workers [223]. In this context AAL products will not only face the
difficulty to be suitable for people of very diverse income levels but also with
quite distinctive ethical backgrounds.

Building upon this development, the barriers of obtaining a high qualification
for people coming from a poor educated family still are and will exist in the
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future. They consequently foster educational disadvantage and unemployment
which can be seen as the main reason for the risk of poverty. On the other
hand, you can find higher educated citizens which are employed for a longer
time period, are healthier and have a higher life expectancy. Both phenomenons
taken together, consequently, lead to a rising polarization between poor and
rich [212].

Impact on AAL

Polarization leads to different consumption opportunities and lifestyles which
brings about different experience worlds. Thus, social cohesion is jeopardized
([210], p.3). Developing assisting devices that fit to the needs, values and share
of wallet of a large customer group will be a huge challenge for AAL and have to
be considered when developing products and services. Moreover, AAL will even
intensify the growing gap between the rich and the poor as they will support
and simplify the users activities enabling him or her to arrange his work-life
balance more efficiently.

3.3.1.3 Urbanization

Urbanization is often mentioned as one of the megatrends of the 21st century.
In 2050 70% of the world citizens will live in cities [229]. In particular underde-
veloped countries have a steep urbanization growth rate. Nevertheless, in the
long run the growth rates are about to decline. In Europe urban growth in the
following 15 years will amount for less than 0.1% per year ([193], pp.56-60).
Instead of a rural migration “urbanization of the rural areas” takes place.

That means that even if the number of inhabitants of cities in general stagnates
or even declines the urban culture is spread among the whole population due to
technology and a more compact transport system ([206], pp.3-4). Although the
majority of Germans will live in the city 19.76% will still reside in rural areas
in 2020 [193].
Nevertheless, certain parts of the society are still or will increasingly be

attracted by the lifestyle a city provides. In Germany this includes especially
the higher educated society as well as the elderly ([206], pp.3-4).

In a survey conducted by an online housing agency the most important reason
for moving into a city, mentioned by the interviewed, was the higher amount
of leisure and cultural offerings. According to the survey the main advantages
for seniors a city brings are shorter distances, better medical care and better
accommodations that meet old people’s needs [174].

Impact on AAL

Those main motives for moving into a city indicate the society’s desire for
community, entertainment and freedom. This, in turn, underlines the importance
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and the potential of AAL as those needs will be met by new solutions facilitating
the everyday life.

On the other hand, technological supported assistance will facilitate the social
integration of people living in the countryside enabling them to benefit from
services which are normally only available for city dwellers, like easy access to
medical consultancy and care or frequent contact to others. Thus AAL will
enable people to keep on living in rural areas hence fostering the “urbanization
of rural areas”.
Summing up AAL will be able to satisfy the needs of the major part of the

society living in the city as well as the demands of the minority living in rural
areas.

3.3.1.4 Increasing Career Orientation of Women

Through emancipation and free thinking the self-image of women in the society
has changed over time. The new role model of young women is enlightened,
active, dynamic and with a long-term life plan. It is self-evident that women
want to be independent and therefore are interested in education and career
([190], pp.26-31)[205]. In almost all OECD countries there is an astonishing
education revolution [206]. In 2002 60% of all general college entrances in
Germany were achieved by girls with better results than boys. This resulted is
a massive increase in employment of women [206]. Today 30% of the leading
positions in the EU are held by women and a prognosis for the year 2030 says
that every second executive will be female [197]. This development is regarded
as one of the major trends of our society. One factor supporting this trend is a
new set of key competences, such as team skills, capacity for dialogue, emotional
intelligence and organizational talent which are all regarded as natural talents
of women ([197], p.2).
Due to the shortage of skilled labor in Germany even male-dominated com-

panies will need to accept women in leading positions [199]. Companies that
successfully integrate women within teams experience a better working envi-
ronment with more innovative and creative solutions. Women are proven to
be a valuable company resource and former stigmas are being mitigated as
companies continue to realize this fact [199]. The trend is that more women
will enter the work market as shown in Figure 3.6. In addition women will be
highly qualified.

However, as a result, the key question of how to combine career and children
has become more important for working women [224]. In most cases women
have a hard time juggling both. In Europe 60% of women with one child are
employed and even fewer women with two or more children are employed [205].
They can take a maternity leave and it is also becoming more accepted that
the fathers as well take time off to take care of the children. But mothers
still have to accept slower progress in their career as if they were childless. In
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Figure 3.6: Employment rate (in percent)
Source: Bundeszentrale für politische Bildung, 2010, www.bpb.de[184]

many companies there are already institutions installed such as day care centers
that help mothers continue to work. However, in many cases the plan to have
children is postponed in order to achieve the personal goals in their career ([190],
pp.26-31).

Impact on AAL

Women want to be able to have children and a career. Due to the increasing
career orientation of women fathers need to participate in care taking process
as well. Therefore, both need a flexible work schedule which can be achieved
for instance by a home office solution. In addition AAL could offer everyday
life assistance and even child care assistance.

3.3.1.5 Transition to a Flexible Employment

The uprising trend “New Work” is a more flexible shaping of the work structure
and a rather arithmetical time-input ([205], p.24). In addition, the borders
between leisure time and work will become blurred as family and work move
closer together.

There are two developments responsible for the change in work environment.
Firstly one can witness a shift from the former three-phase life model to a five-
phase life model. The three phase model is divided into: youth and professional
training, working life and family life, and retirement. Considering the five
phase model, two additional phases can be seen in between the three major
phases. Between the first two an additional post-adolescence phase emerges in
which one goes through a self-awareness and self-discovery process. The second
new phase is the restlessness one. This phase often results in a search for new
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challenges ([205], pp.21-22). Altogether there are more crossroads in the lives
of the general population.
Secondly people move away from previously dominant jobs, primarily in-

dustrial work. Our culture is turning into a culture of knowledge. Therefore,
less money is invested in production and the added value lies in creative work.
Creative work requires team work, part-time, and project related organization.
Thus work takes on a new structure ([206], p.8).

• Work will have to adapt to the volatile market conditions, therefore
becoming more individual and unset. (flexibility) ([206], p.8)

• In the next ten years the self-employment proportion will rise up to 25%,
35% will work as job-hopper and only 40% will be employed in a long
time contract. (precariousness) ([206], p.8)([205], pp.21-22)

• Management decisions will be dependent on a complex composition of
management teams. (diversity)([206], p.8)

• Work will have a huge self-realization character and fewer options to
distance oneself. Therefore, many will combine office work with home office.
Consequently, family and work will grow closer together. (individualism)
([206], p.8)([205], p.24)

Impact on AAL

AAL customers will need to be mobile due to the growing flexibility of work
therefore AAL needs to be flexible as well. Furthermore it can assist reaching
the needed flexibility by providing information on the go and assuring spatial
independence. Since more people will work at home AAL will need to consider
solutions that simplify the combination of family and work at home.

3.3.2 Change of Values
A society’s system of values decides about how financial resources, time and
efforts are spent and divided. Hence the alteration of future populations’ priori-
ties towards immaterial values, individualization and an increasing importance
of health will influence future customers’ willingness to purchase AAL products
and services and is therefore analyzed in the following.

3.3.2.1 Shift to Immaterial Values

The concept of sustainability that was originally associated with the ecological
consumption of resources has nowadays political, as well as social dimensions
[185]. The world after 9/11 and after the financial crisis changes the feeling of
values into a post-materialistic direction: the necessity for sense, affiliation, and
home increases while wealth and authority fall in value [196].
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People are more interested in a better society and want to contribute to its
progress. Therefore, family structures will be rediscovered as a source of welfare
and sense of life, especially because they survive every crisis and depression.
As a consequence the future understanding of prosperity can mean to own less
goods but still live a better life - not in sense of a high economic status but of a
higher quality of living in a strong social environment [196, 224].
New central values such as helpfulness, reliability, and humanity will create

more social responsibility and a stronger feeling of togetherness in society that
was overshadowed by the "ego-cult" of the past twenty years [202]. One will
experience an intense willingness to support particularly friends, family, and
neighbors. This solidarity and liability for each other and future generations
occurs not least because the economic crisis made politicians, parties, and the
state untrustworthy to the people. To sum up, this mounting skepticism among
the population leads to a spirit of mutual dependence, that is, people count
more on each other than on institutions. As usual for periods of crisis, more
self-reliance accrues and subsequently life priorities change [216, 192].
Since people feel doubtful about their future, the value “security” will gradually
become more important. Existential fears will drive people to fulfill the demands
of a secure income, a reliable retirement, or a safe job. The need for protection
could be even stronger than the desire for private sphere and freedom [216].

Impact on AAL

This trend fosters a higher acceptance for AAL products on the customers’
side, especially for integrated video and data transfer solutions in apartments.
Portable devices could help people to look after family members and people
they feel responsible for even if they are not at the same place. Therewith, care
and aid will become more flexible and so less burdening. Accepting the help
of institutions, implicating a constant switch of persons of reference, is still a
process of overcoming pride for most people, independent of their age. Hereby
AAL products could help to keep familiar or amicable intimacy and support the
realization of a functioning social society. Furthermore, communication tools
will comply with the growing demand of social comfort.

3.3.2.2 Individualization

In former generations people grew up in a societal framework of institutions such
as the church and the state; nowadays attitudes and action patterns are rather
a consequence of individual decisions and depend decreasingly on birth milieus,
classes and statuses ([222], p.18). This development is called individualization
theory as values like self-unfolding and autonomy preponderate [211]. The
individual sees itself exposed to a wide range of opportunities concerning life
plans, which, on the one hand, opens new chances, on the other hand, they
could also bring along new risks and destabilization ([204], p.25). It is already
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pioneering that prosperity, education and mobility enlarge the selection options
that awake the desire to realize one’s full potential to a greater extent. For
example, professions, domiciles, and especially relationships are more often
switched which is a main reason for patchwork and living-apart families [206].

The emphasis on an individual way of life involves a higher variety of standards
and values: discipline and moral conformity make way for flexibility, change, and
tolerance. In this context it is important to understand that individualization
does not lead to egoism ([222], p.153 ff.). In fact, self-development values are
even positively correlated with helpfulness: 34% [202] of the population over 14
are engaged in volunteering - upward trend [216]. The people of tomorrow can
be described as “active realists” characterized by a strong success orientation
and self-assertion, but also competencies in sociability and communication
[202]. After the disappearance of traditional clusters, alternative social forms
of orientation will play a major role particularly for the young generation;
get-togethers and communication with like-minded persons are highly relevant
to feel associated.

The development of faith and spirituality can be seen as another example. A
large variety of individual directions will be cultivated in which people combine
motifs of Christianity and nature spirits with Far Eastern theories. Especially
the holistic Asian medicine as well as different Buddhistic movements show a
rising trend [206].

Impact on AAL

Altogether, the AAL industry can expect a higher degree of openness and accep-
tance towards innovations, even in the health sector. Home integrated medical
devices satisfy the rising need for individual and ever-present support. At the
same time, consumer expectations are harder to meet: buyers that are spoiled
by a large diversity of products will demand more and more customization.
The search for new social environments and communication channels will

support the AAL market, especially with regard to media use. In addition
to that, interactivity will play a major role in approaching the active and
communicative lifestyle of the future [217].

3.3.2.3 Health Becomes a New Lifestyle

The fitness and wellness boom of the past years announced a new “feel-good”
culture in which people seek for a work balance that is as stable as possible
without giving up enjoyment. In accordance to that attitude, mental health
becomes the key concept for happiness and the psyche becomes a priority [201].
Humans want to take care of themselves by becoming stronger, more fit, and
attractive [219].
Tomorrow’s health customers are not the classic patients, but instead are

individuals who try to prevent getting ill. The main reason is the growing
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consciousness among people that the senior stage of their lives will be a longer
one. Therefore, it makes sense to take care of one’s health situation as early as
possible in order to stay fit and active as long as physically possible [203]. This
can be appreciated throught the growth in popularity of sports such as Yoga
and Pilates, and the increased intrest in nutrition . Buying organic products has
become part of the norm. Trends like self-enhancement in the form of “smart
drugs”, which raise the performance and the ability to concentrate, as well as
“functional food” with immune strengthening or anti-aging results, have entered
the market. Health itself becomes a lifestyle, a consumer product, and also a
scale for the quality of living ([189], pp.105 ff).
The modern individual wants to accept responsibility for himself and his

health and will therefore require more information and diagnostic transparency
to keep up with the experts at eye level. In dealing with aware and resourceful
patients, the classic doctor could move towards the role of a health consultant.
This new consumer behavior has come to be known as “LOHAS - Lifestyle
Of Health And Sustainability” which describes the attitudes and needs of the
future consumer majority [192]. “LOHAS” harmonize health responsibility and
pleasure, as a part of their life style . On the one hand, they are traditional by
demanding values such as sustainability. On the other hand, they are modern
by supporting technological progress. In their opinion, green-mindedness has
nothing to do with renunciation ([189], pp.12 ff).

Impact on AAL

When considering product design, one should keep in mind that people should
not be made to feel disconfort or embarasment whilst using the AAL systems.
Quite the contrary: AAL products should show technical advancement and
prestige. Instead of focusing exclusively on practical functionality, they are
supposed to give pleasure and satisfy the increasing need of participation.

Moreover, climate change and scarcity of resources make people question their
habits [180]. Customer concern about the environment affects buying behaviors
even now: according to current statistics, 55% of costumers ([227], pp.1-3) would
pay more for brands and products whose producers prioritize environmental
protection. Consequently, companies will have to build up a trustworthy image
and integrate sustainability into brand marketing and messaging in order to
inform and attract such clients ([227], p.11).

3.3.3 Growing Technology Integration
Technology is becoming an increasingly important part of peoples’ working and
everyday life. For the mainly technological oriented AAL products and services
this development raises new possibilities. Subsequently the higher acceptance
of technology among the major part of society as well as the trend to be always
online are stated.
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3.3.3.1 Increasing Acceptance of Technology

Never before has technology had such a huge impact on society and peoples’
everyday life like today ([237], p.3). As already mentioned in 3.2.2.1, computers
and the Internet have entered nearly every part of working and private life ([238],
p.54). By extrapolating former statistics it becomes obvious that the influence of
digital technology will be growing in the future even though in a different, more
integrated way. Digital life, ubiquitous intelligence and convergence of technology
are among others leading trends of the future [240]. This “technologicalization”
of the society gives birth to a large number of possibilities and opportunities for
AAL solutions as they will fit to the needs a technology oriented and accustomed
society has.

Hence, one can talk about a “technical society” ([187], p.2) where people will
be trained and skilled in the handling of technology. The middle aged men
and women of today who will be the seniors of tomorrow increasingly “avail
themselves of private courses in further education facilities in order to equip
themselves for the future “information society”.”([238], p.57).
As a result, technology will even find access to areas that so far remained

untouched by technology due to financial reasons and society’s sceptical attitude.
As an example the electrification of learning modules in the educational sector
which will lead to paperless schools can be mentioned ([187], p.2).
On the other hand the high diffusion of technology implies a future where
further growth and expansion of ICT technology will be limited as the market
at some point will be saturated.

Therefore, the leading trend of the future will be the convergence of different
technologies as people will be overloaded by too many devices and will thus
request the integration of different functions into one device. The focus of
customers’ needs will be shifted from functionality to more comfortable and
easy usability [221].

Impact on AAL

Summing up, the needs of an information society bring along further expansion
of digitalization and the convergence of technology. Both aspects are necessary
developments for the successful diffusion of AAL solutions. People’s attitude
towards digital technology will be more open-minded. They will have higher
requests concerning the comfortable usage of technology which could be satisfied
by integrated and intuitively to handle AAL products.

3.3.3.2 More Connected "Always On" Devices

In Germany mobile computer devices have become more and more popular
within the last few years: In 2008 the volume of imports of such mobile computer
devices has increased by 40% in comparison to 2007 and the trend is said to
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continue [234]. In particular, the number of smartphone devices will grow rapidly.
In 2012 more than 22% of the German population will possess a smartphone.
That means that the number of smartphone owners will double within two years
[198]. In addition to that fast mobile Internet becomes affordable and popular.
In 2012 61% of the mobile users will have a 3G capable device [220].

Enabled by the rapid spread of mobile communication devices, being reachable
and informed everywhere and at any time has become self-evident in today’s
societies. In 2011 88% of German employees stated that they were reachable
for E-Mails and phone calls also outside their working hours. And almost 30%
said they were even available around the clock [183].
However, being “always online” has not only become a requirement in the

working life but also a need in social life, especially for younger people. New
ways of communication, such as microblogging in social networks, give users
the feeling of participation in their friends life, even if there is a distance of
hundreds of kilometers between them. As a result 52% of young mobile phone
users say that they feel disconnected from the world if they do not have their
mobile phones with them. 91% of the participants of the survey apparently do
not want to take that risk, thus they always keep their mobile phones less than
one meter away ([228], p.6).

Impact on AAL

Future customers will be reachable at anytime of the day and in almost every
situation. Furthermore, they will have a high need to be informed without a
delay as well. AAL products can help to satisfy those needs. But the always on
trend also causes changes in the work-life balance of people. The requirement
to be reachable for the employer and colleagues even in the spare time blurs
the border between work and life significantly. AAL products can give the
opportunity to use the spare time more effectively for recreation by making
everyday tasks easier and by keeping the border more clearly.

3.4 Barriers
After starting to compile the status quo of the society in regards to societal
factor and its segmentation an emphasis was put in the investigation on trends.
In the following section barriers are identified that occur not only when AAL
service providers are not able to meet the attributes and needs of the customers
but also when ethical principles and lifestyles are not sufficiently considered.

3.4.1 Social Barriers
The AAL service providers try to design their products and services in a way
to best match the attributes and needs of their customers. But in today’s fast
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Figure 3.7: Internet use in 2011 in Germany
Source: ([208], p. 12)

moving world the needs of the society are constantly changing. In the following
subsections barriers are identified that on the one hand emanate from trends
within the society and on the other hand arise from the acceleration of the
ongoing digitalization.

3.4.1.1 Digital Divide

Although it seems that society is already heavily involved in the digital world
by writing emails, blogging or using social networks, a recent study, which was
conducted by Initiative D21, shows that 22% of the German population, the
so-called “Offliners”, don’t use the Internet at all ([208], p.12). Seventy-five
percent of the population is online and represents the “digital society”. But
within the group of “Onliners” only twenty-five percent are using the Internet
on a daily basis ([207], p.4).

The society is split into a digital and a non-digital part, Offliners and Onliners.
The rather small group called “Offliners with an attitude towards use” lies in
between both. It represents the people who plan to use the Internet in the
foreseeable future.

The figures that investigate the Internet use of the German society are applied
as an indicator whether people would or would not adopt AAL technologies
and use AAL products or services. Offliners who do not use the Internet will
hardly be willing to familiarize themselves with the use of digital devices. And
within the group of Onliners a major share of 75% do not use the Internet on a
daily basis ([207], p.4).
This could exhibit a barrier in regards to the goal of successful adaption of AAL
products and services to the customer. Therefore the AAL service providers
have to modify their products and have to enable intuitive use and facilitate
the adaption of such technologies.
With increasing age, this barrier even gains importance within the society.

As Figure 3.8 indicates, one can observe a severe shift from Onliners to Offliners.
The population aged older than 70 consists of 72% Offliners, left with 25%
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Figure 3.8: Internet use with respect to age groups (2011 in Germany)
Source: ([208], p.14)

of Onliners. But especially this market segment is highly interesting to the
AAL service providers because elderly people are obviously in stronger need for
assistant technologies.

Therefore, the providers have to find a way to motivate Offliners to use their
products and services.

3.4.1.2 Technical Overstrain

The users’ process of adapting technological innovations in terms of assistant
technologies, can be compared to the five phases when dealing with a chronic
affliction: denial, insurgency, negotiation, resignation, and acceptance [207].
The users need to overcome their missing affinity and refusal in order to enable
the technology to prove its ability to make life more facilitating.

So far, many of the existing technologies in the AAL market do not properly
satisfy the needs of the end users ([172], p.6). In most cases this is caused by
wrongly designed technologies that have been developed without thinking about
the actual needs and capabilities of the end users. During the development
phase the producers of AAL products and services rather put an emphasis on
the technological feasibility rather than focusing on the demands of the end
users ([236], p.4). When using existing AAL products the customers often state
that the use is counter-intuitive ([236], p.6). Therefore, users feel overstrained
and are unable to familiarize with the products. A survey investigated technical
problems of seniors when handling technical devices. 69% of the surveyed
seniors stated that they stopped using a device due to complicated handling.
To the question whether seniors decided not to buy a device due to complicated
handling 59% answered with a "yes". It implies a correlation between the
user-friendliness of a product and the decision making process when buying
technical devices. Products which generate dissatisfaction reduce the likeliness
of a successful market entry.
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Figure 3.9: Seniors’ adaption to digital devices
Source: ([236], p.6)

This potential barrier could be overcome by a more user-oriented approach
where the end users, especially seniors, are integrated into the product develop-
ment process at an early stage ([236], p. 5) in order to identify and take their
special needs into account.

3.4.1.3 Information Overload

The increasing velocity of the creation of information has outpaced the peoples’
ability to process it [215]. With the diffusion of the Internet, information is not
preselected or canalized by editors but rather lashes down unfiltered onto the
modern society. The task of reducing information complexity has shifted from
the addresser to the recipient [215].
AAL technologies are very likely to amplify this information overload. As

soon as the assistant technologies demand active participation and interaction
such as decision making processes when e.g. an assistant system requires a
selection from different options, they increase the complexity of reducing and
processing information and rather add to the information overload.
Therefore, the AAL service providers on the one hand have to find ways to

spare the end users from additional dealing and processing of information and
on the other hand have to find opportunities where AAL is able to deal with
the existing information overload. The key challenge is to enable people and
computers to act together more intelligently ([215], p.2).

3.4.1.4 Disregard of Social Needs

A study conducted by TMS Infratest clearly shows that humans have an intense
need for proximity. Among the surveyed Germans 95.5% state that proximity
is very important for them and almost 50% relate physical closeness to the
term proximity [218]. AAL customers might fear that using an AAL product
could lead to communication via the Internet only or other indirect ways. For
example, an old person in need of care might not want to talk to the care staff
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over the Internet because they used to have one person that visited them on a
regular basis. Another example could be an old person that used to be visited
by its children because they wanted to check if their parent was alright. Now
the children could know that AAL takes care of their parent and that they do
not need to worry anymore.

Another need that AAL might restrict is the need of autonomy. If AAL takes
over every single part of the customer’s everyday life the person might feel that
a part of their lives has been taken away from them. They might fear a loss of
responsibility over their own life even though AAL only assists them in order
to spend make time available elsewhere.
Therefore, AAL products need to be aware of these fears and handle it in a

manner that allows people to see the real benefit of AAL products. It should
not restrict a person in any way.

3.4.2 Ethical and Lifestyle Barriers
In the following barriers that are caused by ethical principles and individual
lifestyles are identified and described. First, closer look at the reasons for
skepticism against technology and why this can be a barrier for AAL products.
Second, the question why individuals could refuse to use AAL products is
considered.

3.4.2.1 Skepticism Against Technology

Skepticism against technology can have different reasons. On the one hand
new technology will replace existing procedures in most cases. This means that
there will be a familiarization phase. This presents a problem especially for
older people because the willingness to learn and perception decreases in older
ages [194]. For technologies that cannot be used in the worklife, also younger
people might miss the willingness to work into new fields. This is because the
worklife already requires to work into new fields constantly and working into
new fields is exhausting for many people [186].

Distrust into new technologies

Skepticism can also be a consequence of distrust into the proper functioning of
new technologies. This is particular important for technologies which can cause
critical damage in case of malfunction. Due to the high level of complexity
the vast majority of upcoming modern technologies is not understandable
for people without profound technical expertise in the corresponding field.
Those people without technical expertise have to trust on the judgment of
the manufacturer. Especially technologies which are only used in very rare
cases, such as emergencies, are affected by this distrust, since their users cannot
convince themself by the regular use that the technology works reliably.
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Global catasthrophes, like the meltdown in the nuclear power plant in
Fukushima in 2011 reinforce that distrust, because they demonstrate that
even systems under strict surveillance can fail [200].

3.4.2.2 Missing Awareness of the Need for Assistant Technologies

According to the Technology Acceptance Model (TAM) the attitude towards
using a technology depends on the perceived usefulness and the perceived ease
of use. Among other things they are influenced by changes of the user’s image,
that might come up with the use of the technology [188]. Assisting technologies
can cause a decline of the user’s image because the need for them reveals a
weakness. This issue is comparable with some peoples’ refusal to wear glasses
even if they are necessary [209]. Not only how others see someone but also
the self-perception can be affected by the use of assistance technology. This is
particularly important for technologies that assists in old-age related problems.
Someone who decides to use a helping technology first of all has to realize that
he has a weakness. An example for an assisting technology that meets with
rejection due to the missing awareness of getting old are hearing devices. A
study reveals that many hearing impaired people refuse to wear hearing devices
because they feel too young for them [225].

3.5 Conclusion
Although there are a lot of obstacles that AAL products and services will have
to overcome, the opportunities that derive out of the trends will prevail. They
will lead to benefits for the customers and open up a remunerative market to
the AAL service providers.
One of the most important developments that can be observed is the demo-
graphic change Germany is facing. Therefore, the generation 50+ will be the
largest customer group in the near future. Nevertheless, other interesting cus-
tomer groups should not be left out. The uprising career orientation of women
results in a need for assistance when they to manage with the combination of
family and work successfully. Furthermore, the transition from an industrial
society to a culture of knowledge leads to a change in work structure. Work life
becomes more flexible and therefore family and work can move closer together,
which enables a satisfaction of the urge to spend more time within the family.
Another movement in the society is the increasing internalization of health and
ecologic aspects, which makes people more aware of sustainability with respect
to products and even to their way of production. In addition, peoples’ growing
open-mindedness towards technology enables the AAL industry to develop
new products to facilitate the customers’ lives. The simultaneously upcoming
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barriers such as the earlier discussed digital divide must not be neglected in
order to secure a successful integration into the modern society.
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Political and Legal
Framework
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Facing the challenge of an ageing population, governments adopt policies
that address the changing needs of elderly people seeking to stay active for
longer and to live independently. Political initiatives aimed at a more efficient
and individualized health care, as well as an increased social inclusion indicate
that “ageing well” has become a key goal for policy makers in Europe. They
recognize Ambient Assisted Living (AAL) as a promising technology path that
can improve the quality of life of older people. In addition governments seek to
boost the competitiveness of their information and communication technology
(ICT) industries. Consequently, they try to realize a win-win-situation: shaping
health and social care structures as well as enabling new business opportunities
of Europe’s ICT industries by promoting AAL technology. First steps include
research funding on AAL and reviewing privacy regulation and standards.
However, policy and legal barriers for a successful and large-scale commer-

cialization exist. While health care structures are insufficient to enable and
successfully implement AAL, regulations on privacy and liability do not keep
pace with the current technological developments. There is a gap between the
current policy agenda and the legislation set in place: If AAL should become a
breakthrough technology, substantial actions and efforts on an European level
are required.
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4.1 Introduction
Demographic change has become a widespread challenge for contemporary
societies that affects all spheres of life. In order to maintain the high qual-
ity standard of living for the ageing population, policy makers are forced to
identify and implement suitable measures that minimize the risks and create
opportunities arising from these changes. In seeking an appropriate response
to the imminent challenges, public entities are also looking at the potential
of modern communication and information technology, which is embodied in
Ambient Assisted Living (AAL).

As AAL and its applications are likely to impact several areas of individual
and social life, the current political and legal framework might have to be
adjusted accordingly. Therefore this chapter analyzes the trends of the current
legal and political framework impacting AAL as well as illustrating the wide
scope of these technologies and regulatory and legal issues arising from this
technology. Due to the diversity of legal systems within the European Union
(EU), this chapter primarily focuses on the situation in Germany, considering
and including European policy developments.
First, in section 4.2.1 political stakeholders and their goals involved in the

development of AAL are introduced before an overview of the current programs
supporting AAL research and commercialization is provided. Section 4.2.3
analyzes the relevant fields of regulation affecting AAL and therefore reviews
the current national and European regulation concerning privacy and security,
accountability as well as health care.

The purpose of the subsequent section 4.3 is the identification of policy trends
and the evaluation of their impacts on AAL in the close future: The trends
are grouped in four categories. The first being health care, as policy reforms
are increasingly visible and vital to AAL health care related applications. The
second category identifies political trends in technology and economics, including
the further development of the communication infrastructure as well as a unified
digital market in Europe and their influence on the technological development
and diffusion of AAL technology. In the third cluster the trend of social, political
and economic inclusion is depicted and brought in conjunction with the potential
benefits for AAL enhancement. The illustration and evaluation of current policy
trends in privacy and data protection, involving the harmonization of privacy
legislation across Europe, consumer protection initiatives and the development
of privacy standards concludes this section.
Finally, possible remaining barriers for AAL technology are discussed in

section 4.4: How high is the regulatory burden? Are the existing funding
programs sufficient? Do AAL applications provide an appropriate tool in
medical care? Finally, the question is raised whether the diversity of the EU’s
member state’s national welfare and health care systems poses a barrier for a
widespread adoption of AAL technology.
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The conclusion summarizes the key findings of this chapter and illustrates
the overall assessment of the political and legal framework of Ambient Assisted
Living.

4.2 Status Quo

The current state of regulation and political measures defines the foundations
for future trends. In order to outline the current political environment, the
following sections describe political stakeholders, ongoing incentive measures
and regulatory issues relevant to AAL.

4.2.1 Political Stakeholders and their Interests

One of the most ubiquitous stakeholders regarding AAL is the European Com-
mission (EC). The commission tries to tackle the demographic change and must
adapt the European legal framework (see 4.2.3) to the disruptive innovations
caused by the advent of digital technology. National governments are facing
the same challenges; they implement legislation within the boundaries defined
by the EC.

Private stakeholders include industry alliances (e.g. the European Ambient
Assisted Living Innovation Alliance, AALIANCE [243]). The industry’s main
interests include standards, a coherent and unified legal framework as well as
support for research and development of AAL products (see 4.2.2). However, the
success of AAL still depends on adoption of the new technology by the overall
population. They form a very diverse group with various needs, capabilities
and attitudes towards digital technology. Interests of consumers include safety
and comfort, health and care as well as entertainment. Finally, growing privacy
concerns (see section 4.2.3.1) require these needs to be addressed in a privacy-
aware manner.

4.2.2 Incentives

Available funding programs for AAL differ by various characteristics: Some
programs require projects to have a focus on basic research, while others are tar-
geted explicitly at product development and commercialization. Some programs
are initiated by the European Commission, others by national governments.
Finally, the size of the supported entity or the multi-nationality of the project
consortium may be a criterion of eligibility for a specific program.
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Figure 4.1: European Funding Programs for AAL
Source: Adapted from [245]

4.2.2.1 Research Funding

The 7th Framework Programme (FP7), a seven year research initiative (2007 -
2013) is the European Union’s main instrument for research funding [265]. It
has a total budget of € 50B, of which € 9.1B are dedicated to ICT funding
[264]. The FP7’s ICT Work Programme for 2011-2012 lists research on “Health,
Ageing Well, Inclusion and Governance” as one key challenge to be solved
[274]. Funding by the FP7 is mainly focused on basic research and research by
“innovative companies” [265].

Another European funding program is the AAL Joint Programme (JP) [242].
The JP was initiated in 2008 and is set up until 2013 with a total budget of €
700M. It does not fund product development, but funded projects must have the
potential time-to-market of two to three years after the end of research. Project
eligibility criteria require multi-national consortia and the participation of at
least one SME. Furthermore, the projects must include the complete value-chain
and at least one end user organization [241]. The maximum total project budget
is € 7M with a maximum of € 3M funding from the AAL Joint Programme.

The German Federal Ministry for Education and Research supports 18 projects
under a program targeted at AAL research [285] with a total budget of € 45M.
The eligibility criteria for project consortia are similar to those of the AAL
JP, but project sizes and the funding budget are much more diverse. Project
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budgets range from € 1M to € 41M with 50-60% of the budgets being funded
by the federal government.

4.2.2.2 Support of Product Development

Small and medium sized entities in the field of ICT can receive funding from
the European Information and Communication Technologies Policy Support
Programme (ICT-PSP) under the Competitiveness and Innovation Framework
Programme (CIP) by the European Commission [271]. The program does not
fund basic research, but “innovations that have moved beyond the final research
demonstration phase”. ICT innovations in the field of “health, aging well and
inclusion” are explicitly included in the five focus themes for the ICT-PSP.
National funding programs for ICT-SMEs and business-startups do also

exist. Digital Germany 2015 [284] lists several funding possibilities, again with
emphasis that ICT can “make a major contribution to good, effective and
efficient assistance in caring for older people” [284, p.29].

4.2.3 Regulation
Whereas AAL solutions are affected by various domains of legislation, this
section is limited to the presentation of three regulatory fields that bear the
highest potential for impact on AAL, namely data security and privacy, liability
and health care.

4.2.3.1 Data Security and Privacy

AAL systems are normally connected to the internet and often work with huge
amounts of data[244, p. 1]. Different sensors may track the customers’ everyday
life and send their data to entities outside of their influence. Therefore, data
privacy is an important aspect in AAL systems.
It is not only a German topic but also a European one. Since 2009, the

right for data privacy is a part of the European Charter of Fundamental Rights
[277, §8] and there is a European data protection guideline. In Germany, this
right derives mainly from the right for informational self-determination and
the secrecy of telecommunications [332, p. 35/36]. Moreover, AAL touches
diverse fundamental rights [336] and also the Bundesdatenschutzgesetz and the
Telemediengesetz [332, p. 74].

Naturally, there are numerous consequences for the implementation of AAL
from these laws. The first and foremost one is that the collection and use
of any private data is forbidden as long as the affected person does not give
his or her informed consent [318, p. 1]. This means that there have to be
written agreements informing the customer of all data collection and use [323,
p. 210]. With regard to health information, the agreement has to mention them
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explicitly. Additionally, the data must not be used for any purpose not given in
the agreements [332, p. 40].

There are only few exceptions when this regulation is not applicable. Consent
is not required if only anonymous data is collected or pseudonyms are used.
However, in this case it must be ensured that connecting this anonymous data
to a real person is “very difficult” and not possible through an automated
approach [332, p. 41].

Furthermore, any automated decision based on the collected personal data is
forbidden in most cases [249, §6a]. An entity which collects data has to grant
the customer disclosure about the collected information, as well as to give him
the ability to rectify mistakes or even delete the data [318].

4.2.3.2 Liability

As in most European countries, two general sources for possible liability claims
can be distinguished in Germany: On the one hand claims can be based on
unfulfilled contractual obligations [252, § 280]. These obligations depend on the
underlying contract and are in some cases complemented by standards assumed
by law or the jurisdiction. On the other hand, claims can result from liability
in damages. Liability in damages is applicable in the case of injury of life, body,
health, freedom, property or another right of another person [252, § 823].
In the following, an overview of liability concerns that are relevant to possible
AAL applications will be given.

Liability for Privacy

As mentioned previously, the field of privacy is regulated by the Bundesdaten-
schutzgesetz (BDSG). Article 7 of this act grants the right for damages to
persons impaired by the illegitimate use of their data [249, § 7]. However, the
prevailing view does not foresee damages for intangible injuries [297, § 7 Rn.
12]. The BDSG prescribes a shift of the burden of proof: The defendant has
to deliver the proof of exoneration [249, § 7]. This implies the need for high
standards in data security as well as in the quality assurance and documentation
of these security measures on the provider side.
Moreover, the unlawful use of data can be regarded as an injury of the personal
rights, namely the right for informational self-determination. In this case, the
claimant can also demand compensation for intangible injuries. Yet, successful
claims regarding privacy are comparatively rare due to the fact that the de-
fendant is usually able to deliver proof of exoneration [332, 5.2]. This might
change, if Germany implements a guideline issued by the European Union,
according to which a defendant would be liable for damages regardless of their
own culpability [253, Art. 23].
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Liability for Medical Malpractice

Due to the absence of laws dedicated to this very topic, regulation on medical
malpractice is driven by the established practice of the courts. Again, claims can
either be of contractual nature or stem from the law of torts. Due to the high
degree of responsibility, the measure of duties used for doctors is comparatively
high and aligned to the so called “medical standard” [311, § 823 Rn. 147]. This
medical standard also has to be applied in evaluating all auxiliary devices used
by doctors during treatment. With regards to AAL technology this implies
that the doctor has to ensure the correct functioning of all devices related to
the treatment on his own as well as on the patient’s side. Otherwise he might
be held responsible for malpractice despite proper medical treatment [332]. In
order to assess whether a device fulfills the medical standard, the following
characteristics have to be verified: Reliability, practicability, superiority over
alternatives, cost and availability [329].

Liability for Products and Medical Devices

Technological products used in AAL solutions are subject to the Produkthaf-
tungsgesetz. Producers of technology are liable for damages that occurred
during the use of their products independently from their culpability. Generally,
all contributing parties to the product are jointly and severally liable [313, § 1].
The same regulation applies to medical devices. Due to the sensible applications
in medicine, medical devices have to undergo a certification process [307, § 6].
Prerequisite for a certification is the satisfaction of several standards, which
are higher than those for regular products. The question whether a certain
product has to be classified as a medical device is complicated. As of now, it is
likely that many components of an AAL system would have to be categorized
as medical devices, since they at least partly serve a medical purpose [332].

4.2.3.3 Health Care

AAL systems are particularly envisioned to be used for health care related
applications. Therefore specific standards of the health care and social security
law apply to those AAL systems that are specifically in use for health care
purposes. They may cause the enforcement of particular legal standards that
go beyond the broad privacy and accountability legal framework.
Current health care law forbids distant medical treatment [250, § 7 Abs. 3]:

Physicians are not allowed to consult and treat patients only through long-
distance media channels like print, telephone or internet. Therefore, health care
applications of AAL systems have to be embedded within a broader personal
medical therapy.

One of the central cornerstones regulating AAL systems designed for health
care applications is the principle of medical confidentiality [327][247, § 9]:
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Medical data and information is by law considered to be highly sensitive
data that has to specially protected [297, § 9 Abs. 3]. The principle of
medical confidentiality covers a broad scope of information like medical diagnosis,
treatment plans as well as medical results. Hence, the principle of medical
confidentiality is in conflict as AAL service providers and other third parties
involved could easily access patient data [256]. While the German health care
law allows patient data to be shared to a certain extent with other involved
physicians and health care insurances, AAL end users still have to agree on the
release of their data if third parties are involved [324, § 140].

AAL systems are further affected by the obligation for medical staff to properly
record and document information originating from medical treatment [298,
p.173]: Thus, AAL systems have to be designed to support proper documentation
of patient data. Also data has to be deleted automatically at regular intervals.

4.3 Trends
The broad diffusion of AAL technologies will also depend on future decisions of
policy makers. This chapter depicts political plans and possible future actions
expected to have impact on AAL. As current policy makers envision AAL
systems particularly for elderly people and other persons in need, the focus
of the analysis lies first of all on the policy trends of the health care sector in
the first section while other policy areas are not analyzed which might have
an impact on a broader imaginable consumer field of AAL. Afterwards, the
influence of politics on the economic and technological future of AAL is shown
in the subsequent section. The third section discusses the attempt to include all
citizens in social and working life for as long as possible. At last the expected
changes in privacy and data protection laws are portrayed.

4.3.1 Health Care
The health care sector is under constant changes through political actions. How-
ever, the approximate trend of future actions is already visible. The subsequent
sections cover policy’s emphasis on cost efficiency, move towards preventive
medical applications and establishment of new primary care infrastructures.

4.3.1.1 Enforcing Cost Efficiency and Quality Measures in the Health Care
Sector

Costs for the medical treatment of elderly people currently sum up to the half
of the overall public health care spending, although this age group represents
just one fifth of the whole population [309]. As a result, the German health care
system already faces a highly problematic revenue-cost-ratio: In comparison to
other countries, Germany’s spending on health care is particularly high [304].
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In fact, almost all policy reforms of the last decades were aimed at stabilizing
health care costs [328, p. 35 et seq.].
Policy makers are aware of the need to introduce more cost efficiency by

lowering public spending on health care [320, p. 159 et seq.]. Past policy
actions in this area have been assessed on their contributions to cost efficiency
[258, p. 101]. The release of the Gesundheitsmodernisierungsgesetz in 2004
marked the beginning of an ongoing trend to address the rising costs of long
hospitalization, slow and uncoordinated primary care in the outpatient segment
and overmedication [296]. Health care insurance holders will increasingly have
to individually co-finance certain medical services and appliances. Furthermore,
competition and output orientation among the inpatient and outpatient health
care entities will increase as hospitals and physicians have to implement new
quality measures [321, p. 331 et seq.].

Impact on AAL

The current policy trend towards more cost efficiency and increased quality
and competition measures is beneficial to AAL systems: They can help to
optimize medical treatment by enabling faster and well-coordinated interaction
between different health care entities. AAL systems also enable new oppor-
tunities to better monitor and implement quality schemes in the health care
sector. Furthermore, individual patients might be able to co-finance health care
applications of AAL systems, thereby lowering public spending on health care.

4.3.1.2 Promoting Prevention, Early Detection and Personal
Responsibility of Patients

Health care policy makers increasingly underline the importance of preven-
tion and early detection of diseases [321]: Especially prevention measures of
widespread public diseases like adiposity and rheumatism is a key factor to lower
costs that would otherwise have caused cost intensive longtime symptomatic
medical treatment. Policy makers become increasingly aware of the benefit of
preventive health care action that assesses individual health risk factors at an
early stage [308].

In addition, current health care reforms are characterized by a shift towards
more individual responsibility [300]: Patients are urged to play a more active
and self-dependent role in medical therapy with emphasis on their personal
health and lifestyle [331].

Impact on AAL

AAL systems are particularly designed to monitor and detect diseases at an
early stage, and therefore fit into the current shift towards more prevention and
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self-dependency. They can inform and coach people with regards to individual
health care risk factors and minimize unhealthy lifestyle and personal behavior.

4.3.1.3 Disseminating New Integrated Primary Care Infrastructures

The increasing lack of young and skilled medical staff alerts policy makers
to secure the current status quo in health care provision [321, p. 75 et seq.]:
Especially problematic is the foreseeable lack of general physicians in rural areas
that provide basic outpatient health care to mostly elderly and socially isolated
persons [319, 326].

The legislature is in the process of creating a new integrated health care infras-
tructure that bridges the traditional barrier between inpatient and outpatient
health care providers. With the Wettbewerbsstärkungsgesetz [338] hospitals,
practitioners and pharmacies will have the opportunity to build up ambula-
tory health care centers that open up new ways of medical therapy, especially
for those with chronic diseases demanding highly individualized care. Those
new health care centers are characterized by increased communication and
coordination requirements for all different and involved health care providers:
For example practionners, who will take care of their chronically ill patients
on a regularly basis, will have to reinsure and coordinate medical treatment
plans with specialist physicians. A future integrated health care sector, which
embodies cross-linked inpatient and outpatient physicians as well as pharmacies
and other health care entities, will highly rely on expanded and interconnected
IT and communication infrastructure.

Furthermore, the legislature aims to strengthen the role of general physicians
as “gatekeeper” in the health care system: Health care insurances increasingly
remunerate general physicians for giving an overview on the individual health
status as well as on guiding them through the different steps of their specialized
therapy [312].

Impact on AAL

Since current health care policy aims to overcome traditional boundaries be-
tween the inpatient and outpatient sector and to create new integrated and
individualized ways of medical therapy, AAL systems fit into this trend: On the
one hand, they can bridge time-wise and spatial distances between practitioners
and patients. On the other hand, AAL systems offer new ways of interaction
and communication for different players that enable general physicians in rural
areas to get advice from expert physicians.

4.3.2 Economics & Technology
Political actions shape the framework for economic developments and move
focus towards distinct technological trends. Next, the political willingness to
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design and enforce standards is described. Thereafter, movements towards
a future-proof communications infrastructure and a unified European digital
market are depicted.

4.3.2.1 Enforcing Standards and Certification

Standards are often considered as barriers for innovation. That is not the case
in ICT industries [278]. One of the main pillars of the Digital Agenda of the
European Union is “Interoperability and Standards”. The EU recognized that,
in order to stay competitive, the European ICT sector has to have universally
valid standards, especially for the interoperability of devices. [267]
In detail the European Commission wants to propose legislature that ensures
the interoperability of ICT devices [267, Action 21]. There will not only be
new European-wide standards, but also rules a standard must adhere to, to be
recognized as such [267, Action 22]. Furthermore, the Commission wants to
enforce compatibility and open standards in order to restrict dominant market
players from locking-in customers [267, Action 25].

Impact on AAL

The envisioned AAL services often use products of different manufacturers.
Therefore, interoperability standards need to be established. In the light of the
Digital Agenda, the development of a closed AAL platform by a few market
players is not an option for the future. Along with the rest of the European
ICT sector, the emphasis will be shifted towards open standards which foster
the acceptance among customers for such new products. At the same time,
competition will be harder in the market as there will be the same conditions
for everyone.

4.3.2.2 Improving Communications Infrastructure

Both the European Commission and national governments have committed
themselves to the improvement of Europe’s broadband infrastructure. In the
following, political plans of action, related ICT funding programs and their
impact on the AAL market are described.

The Digital Agenda for Europe is a plan of roughly 100 actions, amongst them
several that specify concrete targets for broadband internet penetration. The
announced actions include the “reinforcement and rationalization of high-speed
broadband through EU instruments by 2014” [267, Action 43] or the demand
that member states use existing structural and rural development funds in order
to finance high-speed network infrastructure [267, Action 48]
The Digital Agenda sets precise goals [266] for the speed and coverage of the
member state’s network infrastructure: 100% basic (> 2Mbps) broadband
coverage by 2013, 100% fast (> 30Mbps) broadband coverage by 2020.
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But ICT is not only a European topic; there also exist German support
programs for ICT, summarized by the Digital Germany 2015 roadmap [284].
Digital Germany was agreed upon by the German government in November
2010 [282]. It sets targets that are either in line or even exceed the ones set
by the Digital Agenda. For example, the German government aims to make
high-performance networks (> 30Mbps) “available for at least three-quarters of
the population by the end 2014” [284].
In 2010, more than 75% of German households already had access to basic

broadband internet [273]. In order reach the EU target of 100% basic broadband
coverage by 2013, the remaining households, mostly in rural parts of Germany,
must be provided broadband access as well. However, it is often not economically
feasible to operate broadband networks in such areas. Affected communities
can apply for support from a rural development fund [295], a funding scheme
that was proposed by Action 48 [267] of the Digital Agenda.

Impact on AAL

Most AAL services require fast internet connections for both up and down-
stream [266, p. 5]. Fast internet for video streaming is a key requirement for
entertainment, communication and health (telemedicine); E-Health technologies
like Remote Examinations require fast and reliable upload of medical log data
to remote health care centers. The increasing availability of basic and fast
broadband connections thus helps address a severe barrier for the diffusion of
AAL services.

4.3.2.3 Unifying the European Digital Market

The Digital Agenda for Europe proposes a set of actions to make the European
Digital Market more homogenous, thus making it easier to provide services not
only on small national markets, but under a unified legal framework for the
whole European Union.
The scope of these efforts spans a variety of topics including financial trans-
actions, e-commerce or copyright of creative works. For example, Action 9 of
the Digital Agenda addresses that "E-Commerce is still insufficiently developed
in the EU" [267], while Action 4 proposes a stakeholder debate on the Euro-
pean digital content market. It raises the question whether the member states
should further integrate copyright exceptions and limitations and states that
the Commission will “assess whether further measures like legislative proposals
are needed” [267].

Impact on AAL

Ambient Assisted Living is not only about technology; it’s about services as
well. Such services may range from entertainment (games, video-on-demand)
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and communication to care or telemedicine. However, Europe’s fragmented
legal frameworks for e-commerce and digital services still pose a severe barrier
for the diffusion of such offers. The discussed actions - a key pillar of the EU
Digital Agenda - address this issue and may lead to a more competitive and
diverse market for digital goods.

4.3.3 Labor & Social
All European countries are facing challenges from demographic change. These
fundamental, serious developments have complex consequences for European
and national labor and social policies. In the following the political and legal
trend of inclusion with its labor and social components as well as their impact
on AAL is depicted.

4.3.3.1 Inclusion: Enabling Social Participation

In June 2011, the German Federal Ministry of Labor and Social Affairs issued the
national action plan “einfach machen - Unser Weg in eine inklusive Gesellschaft”
(“Make it easier - Our way to an inclusive society”) with the aim to achieve
an inclusive society in which from the beginning all people with or without
disabilities live together and self-determined in all spheres of life. This principle
of equal social, economic and political participation, regardless of disability,
gender, generation, class and geography, requires the same quality and standard
in each sphere for all people [290, p. 8]. In the following the policies and
measures enabling the social participation of elderly and disabled people are
depicted, as due to the demographic change their share within the population
and thus the political awareness for them is going to rise [294].
As the creation of an age-appropriate and disability-friendly environment

is of major importance in order to enable elderly as well as disabled people
to socially participate, the German government promotes the development of
inclusive social areas [290, p. 71]. Federal and state governments promote
the (re-)construction of age-appropriate housing in form of various own or
third-party projects and initiatives [293, 288, 287]. In addition to constructional
aspects such as accessibility, these projects consider both the availability of
technical equipment as well as of support services and networks with the goal
to facilitate independent living [290, p. 71]. Furthermore, state and local
authorities encourage new living and housing programs such as multi-generation
houses and assisted living models to enforce participation [286].
Beside the prerequisite of new living and housing solutions for elderly and
disabled people, the government is aware of the necessity of their participation
in culture and leisure. Based on the legal principle of self-determination and
social participation of handicapped people [325, § 9 par. 3], the above mentioned
action plan declares the need to establish venues for encounter and guidance as
well as support and network structures [290, p. 79].
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Recognizing the necessity to include elderly and disabled people in political
life, the government also initiated the eGovernment strategy and eParticipation
offerings. This enables them to access information and participate in the political
decision-making process [292].

Impact on AAL

The political shift towards social inclusion may have a positive impact on
the development and adoption of AAL, as the purpose and applicability of
AAL fits into the political agenda and is partly explicitly mentioned. On the
one hand, AAL enables elderly and handicapped people to live independently
and self-determined. On the other hand, it facilitates participation as well as
support and network structures [244, p. 31-32]. Hence, AAL could ease the
development towards an inclusive society and therefore enhance the public and
private interest and willingness to invest.

4.3.3.2 Employability: Enforcing Equal Employment Opportunities

The demographic change has a significant impact not only on the society, but
on the employment market as well. It is estimated that there are 40% more
people in the age between 55 and 64 years and the share of 65+ year olds will
rise up to 23% in the year 2020 in Germany [279, p. 1]. This demographic
impact on the employment market is reinforced by the increased employment
rate of elderly people and the planned raised pension age up to 67 in Germany.
The new employment strategy therefore promotes active ageing in terms of
an increasing participation within the labor market, working more and for
additional years and on a more flexible basis [263, p. 13-19].
The European Commission goes beyond this and targets an employment rate
of 75% for women and men aged 20-64 by 2020. Within the EU 2020 inclusive
growth strategy the European Commission aims especially at the increasing
employment of women, young, older and low-skilled people. Furthermore, the
European Commission targets the improvement of educational attainment and
lifelong-learning in order to enforce equal employment opportunities for all
people [272].
These developments and current political targets on a European and national ba-
sis reveal the need for policies and measures in order to arrange the employment
market accordingly. Apart from raising the retirement age, the government
initiates programs which aim at the improvement of the employability of older
workers through for example training and development programs in order to
help older employees who lose their jobs to find new employment [280].
Furthermore, the government promotes the research and development of new
employment and work-life-balance models, as for example the need of flexible
working hour regulations [281]. However, the national labor policies do not only
aim at the employability improvement of elderly people, but also at the increase
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of the employment rate and the enforcement of equal employment opportunities
for women, young and disabled people, partly based on the General Act on
Equal Treatment [246].
Through programs fostering the return to work of mothers, the proposed female
quota and part-time working models, the government wants to facilitate the
compatibility of family and career [289].
Besides, the previously mentioned action plan towards an inclusive society
particularly aims and promotes the work life participation of disabled people.
Based on the equality act and the convention on the rights of persons with
disabilities, the action plan includes measures such as government grants and
employment programs for the three million disabled people in working age [290,
p. 32].

Impact on AAL

In the context of improving the employability and enforcing equal employment
opportunities, AAL applications and functionalities could play a fundamental
role. AAL could give support for active ageing through considering the needs of
elderly people at work and supporting appropriate working conditions. Further-
more, AAL facilitates working at home as well as the access to working space
and stations [244, p. 51-56].
Besides, AAL enables people to participate and network. It facilitates coordina-
tion and communication and therefore could foster the compatibility between
family and career, a better work-life-balance and alternative employment models.
Hence, the aforementioned policies and measures may support and even include
the adoption and use of AAL services and functionalities in the future.

4.3.3.3 E-Inclusion: Lowering the Digital Divide

The active use of information and communication technologies (ICT) has become
partly a prerequisite in order to participate in social, economic, cultural and
political life [262]. Hence, people excluded from ICTs are disadvantaged with
regard to work, access to information and social relations.
Being aware of this, the European Union as well as the German government
has launched numerous programs and initiatives with the aim to lower the
digital divide (see 3.4.1.1). Within the Digital Agenda for Europe for example,
the e-Inclusion strategy compromises programs which enhance the accessibility,
adoption and use of ICT in order to help especially elderly and disabled people to
participate in the digital society and gain access to services of direct interest to
them such as eLearning, eGovernment and eHealth [269]. Furthermore, digital
literacy, skills and inclusion are key factors to increase their employability [270].
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Impact on AAL

Lowering the digital divide involves an increase of adoption and use of ICT. As
AAL technologies are mostly dependent on ICT, the European and national
programs partly also promote their development and implementation [262].
Additionally, they create awareness with regard to the benefits of AAL for
potential customers.

4.3.4 Privacy
In today’s digital society, lawmakers struggle to adjust their privacy protection
laws to the reality. The following paragraphs take a closer look at impending
changes in privacy laws and their respective impact on AAL. The EU tries to
align the diverse privacy laws of its member states. It further wants to put
emphasis on clarifying and enforcing data subject rights; an approach that
is also pursued by the German government. New standards for privacy are
planned.

4.3.4.1 EU Leading towards Unified Privacy Regulations

The protection of privacy has a history in the European legislature. It is part
of the European Convention on Human Rights [276] and later on was clarified
in two European directives. The first one was the Data Protection Directive,
which was adjusted and extended by the ePrivacy Directive [303, p. 3]. As
a consequence, the governments of the European countries already had to
implement the ground rules which were given by these directives. However, the
EU wants to further expand their directives on privacy and data protection
[267, Action 12]. With the acceptance of the Lisbon Treaty, the EU Commission
now has more power to enforce data protection and privacy legislation on the
Member States [306].
Viviane Reding, the EU Justice Commissioner, made the amelioration of

the European data protection framework her top priority [302]. She wants to
present first proposals as early as the summer of 2011 [315]. In the Digital
Agenda, the EU acknowledged that inconsistent data protection laws within the
federation pose a threat for ICT companies. Therefore, a homogenous European
law on privacy and data protection is the target. [267, Action 12, 35]

Impact on AAL

Many of the envisioned AAL services rely heavily on the collection of private
data. At the same time, the services involve cooperation between two or more
companies, sometimes located in different countries. This means that private
data will cross borders. A common European legislation on data protection will
help minimizing risks for companies by clarifying the judicial responsibility and
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it may further the acceptance of AAL services by lessening privacy concerns of
end-users. Moreover, a consistent legal framework eases the commercialization
of AAL applications throughout the European market.

4.3.4.2 Government Strengthening Consumer Protection

The federal government and specialists alike acknowledge that the current Ger-
man data protection laws are not up to the challenges of the newest technologies
[322, 291]. Hence, changes to the legislature on this topic are inbound on a
national as well as on a European level [337, 315]. In Germany, the Enquete
Commission on Internet and Digital Society has been formed to find and for-
mulate a plan of action on privacy laws. The laws for data protection always
move in the field of tension between moral rights and freedom of speech [259,
p. 1]. However, different commissions and authorized persons who counsel the
legislative on this matter agree that the rights of the data subject need to be
strengthened and that an expansion of the laws is necessary [302, 260].

One of the demands is to force companies to adhere to the principle of “privacy
by design” [322]. This means that the different aspects of data protection already
need to be considered when developing a product. Furthermore, it is proposed
that a lot of regulations, which are mostly implied in the current laws, shall
be clarified or even made into new laws. The right of the aggregation subject
to be informed about any stored data and its purpose shall be strengthened.
At last, it is recommended to increase consequences for infringement of data
protection requirements. [302, 261]

Impact on AAL

On the one hand, clear and updated data protection laws will bring judicial
security to AAL companies. On the other hand, the direction which the
discussion takes, especially the emphasis on the rights of the data subject, will
also bring more privacy regulations for AAL services and products. To avoid
being blindsided by new laws, AAL services already have to incorporate “privacy
by design” and the respective companies have to prepare for the implications of
possible new laws. A highly regulated data privacy law also can help customers
to trust new services and products.

4.3.4.3 Policy Enforcing Privacy Standards and Certification

Data privacy is a critical topic in our society and the governments acknowledge
that. The German government began to reprimand companies which are too
careless concerning private data [254]. However, a lot of new technologies like
AAL, rely on the collection of data to provide a better service [317]. To build
trust in such new technologies, politics wants to enforce the use of privacy
standards and certification [283].
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In cooperation with the EU, the Unabhängiges Zentrum für Datenschutz
(ULD) developed a first certificate, the European Privacy Seal (EuroPriSe).
This is a possibility for companies to show their compliance with European
data protection rules. [248]
On a national level, Germany seeks to advance this and to implement the

certification process already planned in the BDSG [249, §9a]. Nevertheless,
the necessary elaboration of the certification procedure is missing and the last
attempt to put the law into effect failed [255]. Currently, a trust is planned
which should develop a seal of approval concerning data protection [310]. This
trust will then also carry out the certification process.

Impact on AAL

Data protection scandals [337] and the large-scale data collection of companies
like Google are making people more cautious in handling their private data. An
AAL service needs trust of the users in its capability to protect their data. This
trust could be reinforced by commonly acknowledged standards. Therefore, a
well-received data privacy certificate could be crucial in the marketing of AAL
services.

4.4 Barriers

Policy rarely acts preventive, but rather as reaction to social or technological
changes. As political procedures are often slow, new technologies like AAL face
barriers through a dated legal framework. Therefore, the next sections deal
with the problems of AAL regarding regulation and facilitation. Additionally,
the issue of reimbursement is described. The last section shows the role of the
diverse European health care systems as hindrance for the development of AAL
services.

4.4.1 High Regulatory Burden and Uncertainty

After a thorough look at the fields of law related to possible AAL applications,
it becomes clear that certain legal questions have to be answered prior to a
broad commercialization of the technology. Some of these issues could possibly
cause an increase in cost or even lead to the delay or prohibition of isolated
AAL functions. Thus, these factors have to be considered as barriers. In the
following, the most severe issues regarding legal complexity and uncertainty as
well as regulatory burden will be explained shortly.
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Legal Complexity

Most AAL business models proposed so far are characterized by a large number
of involved parties on both, the provider as well as the customer side [299,
slide 9]. Hence, the overall AAL framework will include multiple contractual
relationships, side by side with wide-ranging flows of information and monetary
means [299, slide 9]. In order to avoid incomplete contracts, the set-up of
the legal backbone for AAL systems is thus likely to cause high transaction
cost for the design and enforcement of the underlying contracts [251, page 38].
Especially with regards to liability issues, the internal relationship between
the suppliers and providers has to be defined clearly. Valid for other topics as
well, this issue becomes quite clear upon looking at the product liability law:
According to German law, everyone involved in the processes of manufacturing
and trading a product is considered as a “manufacturer” in the legal sense [313,
§ 1] and hence liable jointly and severally [332]. The individual responsibilities
can therefore only be laid out by a clear and specific, ergo complex, internal
contractual relationship.
Moreover, the complexity of the topic is enhanced by the many fields of law
involved. In Chapter 4 of this report several relevant areas were covered: Laws
concerning product liability, medical devices, privacy, social insurance, medical
codes of conduct as well as various national and European guidelines concerning
inclusion, equality and commerce. In setting up future AAL solutions, all of
these areas have to be considered and monitored.

Legal Uncertainty

As shown in the previous sections of this report, there are existing uncertainties
with regards to the legal feasibility of certain AAL applications and the future
development of several relevant fields of law.
For doctors and other medical practitioners two questions are prevalent: Firstly,
to which degree will they be liable for the correct functioning of technology
used in the overall AAL system as described in section 4.2.3.2? Secondly, to
which extend will the “prohibition for distant treatment” [250, § 7 Section 4]
interfere with their ability to offer telemedical treatment [257]?
For all parties involved, issues regarding privacy are highly important. Whereas
the general status quo and trends on the field of privacy regulation are described
in sections 4.2.3.1 and 4.3.4 of this report, the pending implementation of
the “European Directive on the protection of individuals with regard to the
processing of personal data” should be emphasized: Its implementation would
cause all parties responsible for handling and processing personal data to be
liable for damages, independently of their individual culpability [253, Article
23] and thus increase the risk for service providers significantly.
Moreover, the question as to the categorization of AAL components as medical
devices remains unanswered. Some sources foresee a rather strict execution of
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the Medizinproduktgesetz and consequently the need for most AAL components
to be handled as medical devices [332, Section 5.3.2].

Regulatory Burden

Depending on the actual outcome of the above mentioned uncertainties, the
regulatory burden AAL systems will have to carry could turn out to be consid-
erably high:
The classification of most sensors and actors of the respective systems as medical
devices would lead to the compulsory certification of these components. Success-
ful certification requires the proof for achieving higher standards of reliability
and availability, the implementation of dedicated organizational responsibilities
[307, § 30] and possibly the compatibility to medical interfaces [307, § 8]. More-
over, the ability to advertise the respective products might also be limited [307,
§ 4].

4.4.2 Gap between Research Funding and Commercialization
Current European and German funding programs for research and product
development have already been introduced earlier this chapter in section 4.2.2.
Most of them are general ICT funding programs; few are targeted directly at
AAL. As described in section 4.2.2, the eligibility criteria for the programs differ;
there is no integrated AAL program that covers both research and development.
This has been criticized by the industry. For example, AALIANCE [243]
criticizes a “lack of coordination” of EU and national R&D funding programs
[245]. They propose that “funding programmes should be considered as a
sequence; from basic R&D [...] to trials”.

What adds further uncertainty to research planning is the limited duration of
European funding programs. Figure 4.1 highlights that most European funding
programs are scheduled to end 2013. Even though there are already plans for
consecutive programs [267, Action 78][242][316], scope, budget and eligibility
criteria are still under discussion [305].

4.4.3 Questionable Medical Added Value and Reimbursement
of AAL Applications

The German social security law sets high barriers on the financial recognition
of new and innovative therapeutic appliances: Health care insurances only
reimburse therapeutic appliances once their medical and economic viability has
been proven [324, § 27, Abs. 1; §33]. Currently there are no large-scale scientific
studies or empirical results if AAL systems are really able to significantly
organize treatment and care of individuals more effectively.
Insurances have been particularly hesitant towards reimbursement of new

therapeutic appliances for their insurance holders if technological innovations
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are just characterized by improved usability and comfort for the end user [335].
Also, the clear classification as medical device as described in section 4.4.1,
becomes difficult to define if certain health care functionalities of an AAL system
are closely associated to personal comfort and safety features [314, § 45, Rn. 2].
For example AAL systems might be used for monitoring the home temperature
of a patient’s home in order to treat more successfully certain chronic illnesses
and to increase well-being of patients. Hence AAL systems might further face
poor financial reimbursement by health and foster care insurances if they just
offer new comfort and usability features with questionable medical added value.

Moreover, there are currently no financial incentives for physicians to imple-
ment AAL systems as current reimbursement schemes of health care insurances
do not recognize AAL systems in the area of prevention and early detection of
emergencies and diseases. The German health care sector lacks compensation
models for practitioners that reward early monitoring and avoiding of public
diseases, instead of curing symptoms later on [330, p. 7 et seq.].

4.4.4 Diversity of Social Welfare and Health Care Systems in
the EU

The impact of European integration on national policies, often referred to as
‘Europeanization’, can be clearly recognized in many policy areas [334, p.1].
However, welfare state policies and especially health care policies differ, as health
care systems are still organized on a national basis. Although the EU promotes
the coordination of national health care policies through the open method of
coordination, focusing on factors such as access, quality and sustainability [268,
p.4], health care policy is generally not considered as a policy area of the EU
[275, Part Three, Title XIII, Article 152].
Therefore, European health care systems remain diverse and can generally be
differentiated according to two key features, the predominant ownership form
of health care providers and the predominant source of health care financing
[333, p.17].
The health care system can be financed by taxes, social insurance, a combination
of both or by a combination of private resources and social insurances. Further-
more, health care providers can either be public, private or a combination of
the two (see Table 4.1).
As these differences have major implications on health care policies and system
reforms [301, p.5], the diversity among the EU member countries can be seen
as barrier for the development and adoption of AAL.
The alignment and development towards an integrated health care system within
the EU would foster common European business models and a pan-European
health care market with consequent efficiencies and economies of scale for AAL.
Currently, the variety of welfare and health care systems with their respective
complex legal and regulatory basis hinders the development of AAL technolo-
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gies, for example through restrictions regarding their use in public health care
services. [244, p.8]

4.5 Conclusion
Concluding the assessment of the prevalent policy and legal framework sur-
rounding AAL, a gap between policy awareness and agenda on the one side and
the actual legislation and policies on the other side is evident.

As illustrated in section 4.3 of this chapter, most of the trends identified within
the political and legal framework benefit the development of AAL technology.
AAL provides suitable solutions to further the trends towards a cost efficient
health care system as well as towards an inclusive society. At the same time the
technological and economic trends regarding the information and communication
infrastructure establish a supportive environment to enhance ICT infrastructure
for the broad diffusion of AAL. Moreover, the drift towards a more coherent
and strict privacy regulation is likely to help to resolve the uncertainty related
to data intensive services such as AAL.
Being aware of the potential of AAL, public entities on a national and

European level consider Ambient Assisted Living and its diverse applications
as a promising technological solution that enables the ageing population to stay
healthy, participate actively in the society and live self-determined. This public
support becomes apparent through the various research funding programs and
established initiatives.

However, the current legislation and policy framework contains several uncer-
tainties and barriers that hamper the commercialization of AAL. As shown in
section 4.4, these issues arise primarily from the insufficient data and privacy
framework as well as from the high hurdles in health care regulation. Addi-
tionally, the lack of common European-wide standards and certifications slows
down the development of AAL applications.
In order to overcome the disparity between the political agenda and actual

legislation in place, an adjustment and clarification of the above mentioned
areas is required. Due to the trend of Europeanization, a joint solution within
the European Union could enhance the overall regulatory environment for AAL.
A first starting point is to translate long planned bills on certification and
privacy into actual policies. Furthermore, the lacking reimbursement schemes
for a broad financial recognition by statutory health care insurances must be
addressed. Finally, in order to ensure a relevant and homogenous market for
AAL products, European policy makers must intensify their efforts towards
coordinated action and a unified regulatory framework for Europe.
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EU member state Form of organization Additional payment for 
health care utilization

Ownership of health 
care providers

Finland National health care 
service with 
contribution-based 
funding

Percentage additional 
payment

Predominantly public

France Social insurance Percentage additional 
payment

Outpatient 
predominantly private; 
inpatient predominantly 
public

Germany Social insurance Fees Outpatient private; 
inpatient partly public

Greece National health care 
service with 
contribution-based 
financing

Percentage additional 
payment

Predominantly private

Ireland Publicly financed health 
care service

Fees Predominantly private

Italy National health care 
service with 
contribution-based 
financing, internal 
market

Percentage additional 
payment

Predominantly public

Portugal National health care 
service with 
contribution-based 
financing

Percentage additional 
payment

Predominantly public

Spain National health care 
service with 
contribution-based 
financing

No additional payment Predominantly public

Sweden National health care 
service, internal market

Fees Predominantly public

The Netherlands Social insurance and 
basic insurance

Percentage additional 
payment

Predominantly private

Table 4.1: Exemplary Organisational Forms of European Health Care Systems
Source: [333, p.17]
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5.1 Introduction
Since the goal of this report is to illustrate examples of potentially successful
product and service ideas, it is important to use appropriate means to evaluate
the prospects of these products in the future. Given the comparatively long
planning horizon for AAL applications and the significant impact on the life of
possible users, this future is characterized by a high degree of uncertainty. In
order to account for this, the scenario planning methodology will be used to
evaluate the resulting product and business ideas.

The Scenario Planning Methodology

First used as a strategic tool for military planning, the scenario planning
technique today is also used by strategic decision makers throughout different
industries. Within this technique, possible future states of environment are
depicted by scenarios. These scenarios are determined by the outcome of several
drivers, most importantly the key drivers. Compared to traditional forecasting,
scenario planning offers a high degree of flexibility and allows taking into
account non-linear events such as radical shifts in value systems. Essentially,
the methodology relies on the building of future scenarios, usually including
plausible but unexpected situations and problems, which however already exist
to a small extend in the present day. Accordingly, the purpose of this chapter is
to present the devised scenarios for the year 2025 and the chain of events that
leads to the respective states in each scenario.

The Approach Used In This Report

In applying the methodology during this report, the team began the scenario
planning phase with a workshop. Prior to devising the actual scenarios, the
team had to identify relevant drivers. In the context of scenario planning, drivers
are the essential factors that will decide the nature of the future environment.
After conducting several rounds of environmental analysis, the overall team
collected approximately ten drivers relevant to the future environment of AAL
technologies and services, coming from the political, economic, sociological,
technological, legal, and environmental framework (PESTLE). Each driver was
defined by its two bipolar outcomes.
In a second step, the drivers had to be analyzed with regard to their impor-

tance for future scenarios. This was done in the overall team by characterizing
both, the impact of the driver on AAL, as well as the uncertainty associated
with the driver. The drivers were then mapped accordingly on the Impact-
Uncertainty-Matrix (see figure 1.1). The two drivers with the highest degree
of impact and uncertainty were classified as the key drivers. These key drivers
define the scenarios by their bipolar outcomes. Thus, this phase concluded
with four scenarios rendered by the combinations of both respective outcomes
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of the first and second key driver. After this definition, a dedicated team was
committed to each scenario.

In the following, each team worked to provide a clear picture of the respective
scenario. The teams plotted a possible way from the current point in time to
the scenario in the year 2025 by providing a timeline, which included relevant
events and their causal linking. By formulating possible news headlines, a
vivid and understandable picture of the future state of environment was given.
Engaging in discussions helped to make each scenario fully understandable to
the overall team on the one hand, but also to further verify the scenarios on
the other hand. Following the workshop, the scenarios were further developed
and detailed, based on the results of the final workshop presentation.

Structure of this Chapter

This chapter aims at giving a wholistic description of the devised scenarios. In
order to do so, section 5.2 will introduce the relevant drivers, with a focus on the
highly important key drivers (5.2.1). Each driver will be defined by a general
description and the specific implications of both possible outcomes. Obviously,
the list of drivers is not exhaustive. Whereas many other environmental factors
influence the actual environmental states in the future, the drivers depicted in
this section are the ones that will have the most noticeable impact on future
products and services in the field of AAL.
Following the description of the drivers, the four scenarios will be presented.
Section 5.3.1 will introduce the scenario “Electronic Hearts”, followed by a
portrayal of the “Me, My Tech and I” scenario (5.3.2). “Back to the Roots”
will be detailed in section 5.3.3. Subsequently, the chapter concludes with a
presentation of the “Me, Myself and No More I” scenario (5.3.4).
For each section, the future state of environment will be illustrated by a distinct
description. In order to give a meaningful presentation of life in the year 2025
in each respective scenario, several characters were devised. The scenarios are
characterized through a description of their daily lives, interests, and concerns.
To provide a better understanding of how the respective environmental states
have evolved, a timeline will be provided and explained for each scenario, de-
scribing the course of events from 2011 to 2025.
In addition, possible signposts that indicate that a certain scenario may become
true are depicted. Signposts are events and developments that may signal
a heightened probability of a specific scenario. Signposts thus have a high
practical relevance for strategic planning and the evaluation of product and
service concepts.
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Figure 5.1: Uncertainty and Impact of Drivers for AAL.
Source: own illustration.

5.2 Driver Analysis

In order to envision the development of the world and all important aspects
for AAL systems within the coming 15 years, one needs an understanding of
the driving forces behind changes. These are forces which shape the future and
have an especially high impact on the development of AAL. Every driver can
usually develop into one of two possible directions in the future. The likeliness
of one or the other outcome does not need to be equal, but in general is hardly
predictable. Environmental, social and political events can be responsible for
the drift of the future into one direction. Additionally, not all of the drivers
are completely independent from each other. The evolution of one driver can
influence another driver and push it into one of its directions.

For the development of AAL nine drivers were identified (see Figure 5.1) and
ranked by their importance and uncertainty. Individualism and the technology
affinity were chosen as key drivers. They have the highest impact on AAL and
their future development is very uncertain. The combination of these two and
their bi-directional outcomes leads to four entirely different futures.
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To further flesh out these four scenarios, defined by the key drivers’ possible
developments, additional drivers provide the necessary background. Their
influence on AAL is lower than the influence of the two key drivers. However,
the directions they take still shape the future.

5.2.1 Key Drivers

In the following sections the two key drivers are described in detail. First indi-
vidualism and its possible outcomes are depicted. Subsequently the development
and impact of technology affinity is shown.

5.2.1.1 Individualism

Individualism is one of the two key drivers that has a very high impact on the
possible development and diffusion of assisting technologies in future markets.
Individualism describes the extent to which individuals promote their personal
goals, interests, and desires. Thus, individualization depicts the implicit process
of individualism in which people place greater value on her or his own personal
interests while they rarely take into account the interests of others in the society.

Individualism is a complex social phenomenon with several aspects that have
been discussed in the social sciences for decades. There are many different and
contradictory definitions of individualism. We define a highly individualistic
person as someone who “enters into society to further his or her own interests,
or at least demands the right to serve his or her own interests, without taking
the interests of society into consideration” [356]. As a result, in our definition
individualism refers to both independence and self-reliance. Individualistic
persons try to avoid external interference from family, friends, society, or any
other social group or institution upon their individual goals and interests. They
are self-reliant rather than dependent on others. Therefore they do not rely on
their communities or other social structures and instead prefer to take care of
themselves. For individualistic persons the value of family and friendship is not
as central as for less individualistic persons.
Furthermore, individualistic people are usually not considered to be very

sociable as they are often unwilling to assist other people and to get involved
in the community. While individualistic people still can engage in charity
activities and volunteer, individualistic societies struggle with a purely altruistic
commitment for a common or collective good. This has direct implications for
welfare infrastructures in modern post-industrial societies as foster and home
care, for example, highly depend on the willingness of relatives and friends to
step in and help out.
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Possible Developments

Individualism can be assessed as a very uncertain driver: In fact, the extent of
individualistic attitudes in a society highly varies as there are always certain
members of a society that are more committed towards community and social
life than others. Thus individualism should be understood as a continuous
process between a more collaborative or individualistic orientated society. By
making reference to individualization as the implicit process of individualism,
it becomes evident that post-industrial societies cannot be characterized as a
fully individualistic society.
Increasing individualization does not imply a shift towards purely egoistic

behavior of individuals, rather a steady decrease of willingness to help, cooperate,
and get involved in family and community life and of an increased focus on one’s
individual well-being. Furthermore it illustrates that individualistic beliefs and
self-regarding behavior dominate a person’s interaction with his surrounding
community. Therefore two possible outcomes should be considered, a society
with dominantly individualistic attitudes or a society with a low individualistic
mind setting.

High Individualism

This outcome implies that individualistic attitudes dominate a society. A society
with many individualistic orientated persons will be characterized by a high
pluralism of lifestyles: There will be heterogeneous ways among individuals on
how to organize and lead individual lifestyles. A highly individualistic society
has higher needs for interaction with other individuals and integration in social
life as those societies decreasingly rely on interaction, commitment, and support
by family members, friends, and other social organizations. This lack of social
commitment of individuals has an implicit impact on assisting technologies
which are envisaged to help people coordinating and conducting their daily life.

Interaction with others will become more difficult to manage with high indi-
vidualism due to the increasing work lifestyle, high mobility of other individuals,
and changing attitudes towards family whose value lose importance. Informa-
tion and communication technologies as well as other technologies envisaged
for assisting people in their daily life will help to ease interaction with others
through new and integrated means of communication. Products and services in
the field of digital technologies may satisfy the need for personal communication
and attention.

While problems with current welfare and other individual support infrastruc-
tures may arise from the decreasing willingness of people in an individualistic
society to get involved in community life and society, digital technologies will
offer new ways of social integration as they can bridge time-wise and spatial
distances. They will help to compensate the lack of real individual relationships,
attention, and affection as well as most importantly real support by others.
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Since individuals in need will have a hard time to find somebody to take care
of their children or look after their grandparents, assisting technologies might
provide additional opportunities to them to conduct more smoothly their daily
life and to take care of others in society.

Low Individualism

This outcome refers to a predominantly collaborative and pro-social mind setting
throughout a society. In a society of low individualism personal goals and desires
will not be higher ranked than interests and needs of other individuals. Social
interaction and support to other community members, namely the own family
members, friends, and other social organizations, is essential to individuals and
is an integral part of their personal identity. Individuals in a low individualistic
society will be more willing to support society and get involved in community
life.
Less individualistic persons will have a different need for social interaction

as they usually could confide personally in relatives and other individuals of
their community. They will hold close ties with their families and friends.
Thus, there is a different approach to digital technologies envisaged to enable
interaction between people in those low individualistic societies: The need for
personal communication can more easily realized through direct interaction.
The particular aspect of assisting people in their daily life is not as central
regarding those technologies.
In addition, people value and want to participate actively in social, welfare,

and charity infrastructures and enjoy helping others. Therefore a possible lack
of human resources in welfare and individual support of persons in need can be
more easily filled with the direct support of other individuals. Information and
communication technologies, which assist and support daily life of people will
have to be differently designed and adapted to the lifestyle of people since less
individualistic people will be more likely to devote themselves with parenting
or home care of their elderly relatives.

5.2.1.2 Technology Affinity

Another key driver that impacts the development of AAL services and products
in the future is people’s affinity to technology. It describes the level of people’s
preference or rejection to information and communication technologies.

Nowadays, people are surrounded by different kinds of technologies. It seems
to be impossible for a person to live without the support of them in modern
society. Driven by the development of technology, people can work faster, easier
and more efficiently. Besides, life styles and living standards are also changing
significantly. As a result, people become increasingly reliant on technical services
and products in their daily life.
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However, discussions about the side-effects of technology never stop. People
still wonder, whether advanced technical products will replace human beings in
the future, whether they will destroy the environment, whether their privacy
will be invaded, or whether they can do harm to people’s health. Thus, many
people are still quite afraid of these side-effects and hold a skeptical perspective
towards technology.

Possible Developments
It is uncertain when and how people’s affinity to technology will change. It
is very likely that the side-effects of technology will be reduced with further
technical developments in the future. People would then become more satisfied
with technology and their trust in it would increase. Consequently, their affinity
to technology would continue to grow in the future.

On the other hand, the possibility that people will change their views about
technology completely cannot be eliminated. If this situation happens, people’s
affinity to technology will plummet. Therefore, both the high and low technology
affinity should be considered.

High Technology Affinity

This direction refers to the gradual increase of people’s affinity to technology.
Nowadays, technology has already helped people do a lot of work which seems
impossible to be done manually, such as large computation, global communi-
cation, and so on. It saves people a huge amount of time and energy, and
accelerates the development speed of the whole society. To a lot of people, it is
hard to imagine how they could work without computers as well as communicate
without telephones. Using technology in daily life has already become a habit
and difficult for people to get rid of. If this trend continues, people’s affinity to
technology will continue to grow in the future.
Moreover, the affinity is also strongly dependent on the development of

technology itself and applications using it. Concerning the disadvantages of
today’s technical products, complexity of usage, relatively high prices and
maintenance costs, as well as some reliability problems are still barriers for
people’s wide acceptance of technology, especially of new technology. With
emphasis on solving these problems, new products may be offered with higher
qualities and at lower prices, which will contribute to the increase of number of
customers as well as people’s affinity to technology.
If such affinity is on a high level, people’s willingness to pay for and rely

on technology is also high. They will spend more on technical services and
products, and will also be inclined to upgrade them when new substitution
enters the market. Accordingly, the market size and profit rates of companies
offering those technologies will grow.
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Furthermore, people will be interested in the development of technology and
more young people will study in technical related majors, which leads to a
larger supply in the labor market. Investments on technical related fields will
also increase, which further accelerates the development speed of technology.
However, as a consequence of the attractiveness of the market, more companies
will enter it and the degree of competition will increase.

Low Technology Affinity

This direction refers to the gradual or even significant decrease of people’s
affinity to technology. Some side-effects of technologies still remain unexplored
today. It is possible that new research will reveal these side-effects in the
near future. This would totally overthrow people’s current attitude towards
technology and lead it in the opposite direction quickly.
Besides, this direction may also occur if current or new technologies are

proven to be unreliable. As a possible result of functional failures and leak of
privacy, people would become more and more skeptical about technology and
lose their belief in it gradually. It is also possible that the price of new high-tech
products remains stable at a relatively high level, which prevents a lot of people
from purchasing them.
When people show less affinity to technology in the future, the world will

change quite a lot compared to the current situation. Some people will throw
their smartphones away, power off the laptops, and try to get used to a new
life style. Other people on one hand don’t want to use the technical devices,
but on the other hand have to use them due to the necessity of technology in
their working and living environment. However, they will avoid being exposed
to technology as frequently as possible.

Moreover, it takes a long time for people to build up trust in a new technol-
ogy. Another direct influence is people’s willingness to buy technical products.
Resulting from their low affinity to technology, people will spend much less
money on corresponding products. Most of them will buy such products only
when they are necessary.

To companies in high-tech industries, the business world also changes sharply.
Companies still want to stay in the market have to increase their research
investments for developments of new products in order to regain customers.
Such products should be more reliable, less harmful, as well as eco-friendly.
Those companies will also have to spend more money and time on introducing
new technical products to the public, which further increases costs. On the
other hand, as the market becomes less attractive, many companies will leave it
gradually, which may lead to less competition.
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5.2.2 Additional Drivers
In order to develop realistic and plausible scenarios the outcomes of seven other
drivers were used. The next section describe these drivers and their possible
developments. First the affordability of technology, governmental support and
the overall wealth are depicted. Afterwards privacy awareness, standardization,
regulation and work-life flexibility are characterized.

5.2.2.1 Work-Life Flexibility

In respect to the development of the AAL market in the future, the work-life
balance plays a significant role as an additional driver besides the two already
discussed key drivers. Regarding the working life, people face various challenges
from different life domains simultaneously. They have to fulfill a number of
various obligations at their workplace, at home and elsewhere in life [352]. In
this context, the formulation of a work-life balance describes the situation
whether working life and private life harmonize.

Possible Developments

It is mostly uncertain how and when work-life balance will change. Due to the
rising equality of the division of tasks between men and women over the last
decades, former classical distribution of roles with men being the breadwinner
and women being the caregiver is mixing up more and more [352]. Additionally
the rising demographic change leads to the challenge how to handle the care of
the increasing number of elderly people. Therefore the possibility to harmonize
working life and family gets more important, although it is not clear when
and how this transformation will take place. Anyway it is sure, that this
transformation will have an impact on the AAL market. It is an issue, whether
people will work mostly from their home office or will travel to their office
everyday, because this will lead to different demands for appropriate AAL
devices. The additional driver work-life balance can occur in two possible
variants. Either the work-life balance is very flexible meaning that the employee
is mostly free in e.g. choosing his place of work or it is very strict as working at
the company’s office is required. Both alternatives have very different outcomes.

High flexibility of work-life balance

Child-friendliness, part-time work or job-sharing are possible outcomes of the
first alternative with a high possibility to adapt working and private life. Besides
more space for leisure activities and especially the combination of job and family,
living partners will get more attention, children can be looked after and one can
take care of older relatives. Employees will be free in their choice of working
either at home or at the office. Especially parents would benefit from this
situation as they could work at home, e.g. in part-time, and meanwhile take
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care of their family. Thus company’s awareness of the worker’s family is clearly
a win-win-situation.[354]

Low flexibility of work-life balance

On the other side it is also possible that there is a decreasing flexibility of
the work-life balance. The real work time of employees is harder to proof
for the company if they are physically absent and work at their home-office.
Moreover there can be doubts if working at home is as effective as in the office,
because the worker usually decides to work at home to have a better social
interaction with his family. Additionally optimal communication between the
company and its employees must be guaranteed first. This can be done e.g. by
video-conferencing, which still cannot replace personal interaction at the office
totally.

5.2.2.2 Affordability of Technology

Technical affordability is an important issue with respect to the AAL market, as
the willingness to buy a product highly relies on the price for it. The evaluation
of the price level in turn mostly depend on the customers’ income. But only
if the prices for the inserted commodities are adequate, the price for the end
product can be exceeded by the promised added value. Thus, the adequate and
sufficient supply of affordable units, have important consequences in a high-tech
economy.

Possbile Developments

With respect to the prediction of technical affordability, the development is
very uncertain. Although in theory the prices for technical devices are expected
to decrease due to technical progress, the development of commodity prices is
usually volatile as they depend on political or environmental changes which are
often very unpredictable or even sudden. Regarding the impact on the AAL
market it becomes clear, that technical affordability will have a high impact, as
the prices of the different commodities are relevant for the produced products
and their admeasured price on the market, which will then in turn influence
the customers purchase decision.

High Technical Affordability

If technology is highly affordable in the future there will be great potential
for new products that rely on the implementation of technical devices. Many
products will come into the market and people will be able to purchase and use
them. However, affordability is not a stand-alone precondition for the success of
AAL devices as people can still be unaware of the benefit of the products and
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neglect to buy them although they are affordable for them. Thus, marketing
and image will also play significant roles.

Low Technical Affordability

This case refers decreasing technical affordability, e.g. due to increasing prices
for technical devices and/or decreasing income. The market of AAL devices
will then be much more difficult to access, as people are usually first skeptical
with new products and even more skeptical if they need to pay a lot of money
for them and don’t see the corresponding counter value. Even if the prices are
relatively appropriate, some of the AAL products could be considered as a kind
of luxury goods that are the first to be replaced e.g. in times of a financial
crisis.

5.2.2.3 Governmental Support

Worldwide there are industries which completely rely on governmental support
and otherwise would not be profitable. Other sectors are highly competitive
and politicians try to give companies a location advantage in exchange for jobs
and taxes. Governments often invest in one industry not only to increase or
preserve its ability to compete, but also to influence the direction the sector
takes, in a technological as well as in an economic sense.
With regard to AAL, it is evident that nearly every consortium contains at

least one governmental or public institution. The whole sector is pushed and
shaped by the intentions of politics. (see Basic Report chapter 4)

Possible Developments

When looking into the future of the ICT industry and its relationship to policy,
there are two possible outcomes. The amount of support is predictable for the
next few years, as most political projects have a runtime of more than a year.
However, the development in the long run depends on a multitude of factors.
The composition of the cabinet, the economic situation and the public opinion
all play a vital role in possible decisions. On the one hand, the current support
can be continued or extended, in various imaginable manifestations. On the
other hand, policy could decide to decrease or even cancel the current support
for ICT.

High Governmental Support

In this case ICT and especially ICT-enabled assistance systems remain important
in the eyes of national and international politicians. Moreover, the financial
situation of the countries will be sufficient enough to shoulder additional burdens.
As a consequence, there will still be public money and effort put into the further
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development of the ICT industry. The current support for ICT can already be
considered as moderate to high, but there is still space for improvement.

There are various concrete methods to aid the industry. They are applicable
in different phases of a technology. Often governmental support concentrates on
helping with the research of new technologies. For example, public institutions
cooperate with companies to find and develop new technological opportunities.
Another way is additional funding for the research department of a company.
If the basic research is already done, the implementation can be endorsed by
financial backing for product development. To prevent a rough start of the
envisioned products, subsidies can be helpful. Those can be administered as a
price cut for the actual product or as tax benefits for the user of the product.
Besides financial advantages the administration can help with the expansion into
new markets and by promoting this industry as a future pillar of the country.

In general all of those methods greatly simplify the development of new ICT
and therefore AAL technologies. Examples for concrete actions concerning
AAL services could be financial support for sensors for houses which are in
construction. Another example is support for elderly people which use AAL
technology instead of care services. Moreover, political actions can also aim at
a greater public technology affinity and help with a more effective market entry
of new products.

Low Governmental Support

In this case current funding and incentive programs expire without any or
considerably less follow-up activities. Policy pays no attention to the needs
of the sector. The abolishment of political help for the ICT industry could
have diverse reasons. A lack of money in the public coffers often results in
a cut in research expenditures and technologies which are not vital for the
immediate future of the country suffer first. Moreover, due to a political change,
the focus of public spending could change. Other industries could be considered
as more important or more indigent. If, for example, the ICT sector flourished,
additional funding would not be needed any more. In case of AAL this would
mean the end of political commitment in AAL consortiums. Bad events could
lead to a lack of trust into the future of ICT. As a result, companies would have
to face the future challenges on their own.

5.2.2.4 Wealth

In general wealth can be divided into material and immaterial wealth. In the
following the main focus will be put on the material wealth because in the
greater context the main interest is the purchasing power of customers for
AAL related products and services. The Gross Domestic Product (GDP) and
the Gross National Product (GNP) are measures of wealth, as the economic
growth is an important goal of economic policy and gives information about the
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financial status of a society ([353], p. 35). The GDP refers to the market value
of all end products and services, produced in a country in a given period of
time. GDP per capita is often considered an indicator of a country’s standard
of living and can measure the difference between developing and developed
countries relatively well [346].

Possible Developments

The development of this driver is influenced through various factors, as shown
for example through the financial crisis which started in 2008, and the general
economical development of a country. The development can either lead to a
high or a low level of wealth.

High Level of Wealth

An increase of the financial wealth of a nation and its population will have a
general positive impact because it enables individuals to fulfill their material
needs and provides the bases for operational freedom of the government. An
increase of the GDP can be correlated to the growing purchasing power of the
German population. This leads to a more settled sentiment within the population
and less fear about the future. Based on experience of the past, an increase of
wealth will lead to a stimulation of consumption in general. Additionally, an
increase in leisure activities and entertainment can be predicted. This could
result in an increase of the diffusion of new technologies because of a higher
purchasing power among customers. Thus, the acquisition cost for new products
and services will not deter potential customers. Through higher tax rates of
the nations and the possibility of the individual to fulfill his physiological and
safety needs, the elements stability and security will increase. For example,
more people will have technologies ensuring their safety during mobility and
in their homes. Regarding economical, political and civil freedom an increase
of wealth could support the increase of individualism. Furthermore, a higher
purchasing power will increase the health status of a person. Due to enhanced
treatments and stronger focus on prevention the average life expectancy will
increase. Additionally, a faster and more stressful life with information and
attraction overflow could lead to an increase of mental diseases like burn out
and tinnitus. A higher degree of trust, due to high degree of security like a
functioning legal system, could reduce transaction costs. An increase of wealth
will lead to an increase of cultural attributes, which can be seen as rules in
use and the characteristics of a society ([353], p. 98). Especially in western
and industrialized countries there is a significant interdependency of cultural
attributes, like long-term economic growth and an achievement oriented mindset
of the society. This leads to a higher level of economic interaction, which will
enlarge the AAL market size and allow higher occupational specialization.
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Low Level of Wealth

A decrease of wealth can lead to economic stagnation and recession. During
recessions, many macroeconomic indicators vary in a similar way. Production,
employment, investment spending, capacity utilization, household incomes,
business profits, and inflation all are falling, while bankruptcies and the un-
employment rate are rising. This will decrease the purchasing power of the
population and thus result in less diffusion and acceptance of newly introduced
technologies and products based on them. Less money will be spent on health-
care and related products for prevention which could lead to more illnesses and a
lower average life expectancy of the population. On a political level, the earned
taxes will decrease which diminishes the operational freedom of the government
and could lead to a general economical vicious circle. The imparct on AAl
technologies will be low governmental support and funding for ICT&Assisted
systems research projects.

5.2.2.5 Privacy Awareness

Privacy determines the non-public area wherein one can execute his right of
free development of the individual [339]. Privacy is a basic right and included
in nearly every democratic constitution. In Germany it derives from the general
personal rights that are stated in the German Constitution. Charles Fried, a
professor at the Harvard Law School, describes privacy as the power to control
over information about oneself [345]. In other words, privacy determines the
freedom of an individual to decide whether to share information with others or
not. Privacy also enables an individual to determine with whom and to what
extent one shares information.
The level of peoples’ privacy awareness has had a significant impact on the

global community and will continue to be a controversial issue. Therefore it is
positioned high on the y-axis of the Impact-Uncertainty-Matrix (s. Figure 5.2).
This is based on the fact that, so far, the increasing penetration of technology
in our society is rather negatively correlated to the degree of privacy one retains
when using products such as mobile phones or the Internet.

Possible Developments

Since many future products and services will be primarily based on digital
technologies the level of privacy awareness could potentially rise tremendously.
The contrary development, meaning a trend where privacy awareness is not
that important to the society, is also pictured.

Development Towards Strong Privacy Awareness

A society may develop a strong awareness for privacy due to an increasing
number of criminal cyber attacks such as the data leakage scandal of Sony
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PlayStation where the personal data of more than 100 million customers was
accessed by hackers. In addition, the increasing integration of digital technologies
in peoples’ lives will nurture the skepticism if data leakage occurs, especially
with regard to more personal or even confidential data. People might turn their
backs on these technologies due to distrust and fear if the technologies do not
reliably protect personal privacy.

In addition, privacy is necessary in order to develop social human needs such
as intimacy, friendship and trust[344]. These can only grow if people are able
to enjoy privacy and feel safe in their surroundings. A threat to privacy is a
threat to the integrity of the society.

Development Towards Weak Privacy Awareness

On the other hand a “Post-Privacy” movement may emerge when people don’t
have the need for privacy. The society will continue to develop into a transparent
public where anyone who does not communicate via social network platforms
such as XING, Facebook, or Twitter will not be able to take part in the modern
society. People come to terms with the risk of privacy infringement that can
occur when using digital technologies but learn to scale the risk by actively
limiting their vulnerability. The benefits of the use of innovative technologies
outbalance the fear of the burglary of their privacy. Weak privacy awareness
could also be developed because people simply trust in the security of their
private data.

5.2.2.6 Standardization

Standardization is the process of developing and implementing a norm or re-
quirement for technical systems. In general, it is desirable for the customer,
as it mediates network effects and prevents technical lock-in. Thus, competi-
tion is strengthened, which leads to more diversity in offers and lower prices.
Companies can also benefit by reducing costs using economies of scale and by
pooling expertise during the standardization process. However, some market
players consider the value of customer lock-in higher than those benefits. Con-
sequently, they periodically create proprietary standards that share none of the
aforementioned benefits for customers.
Two main kinds of standards can be distinguished: de-facto standards and

de-jure standards. De-facto standards are merely norms or requirements that
have achieved a dominant position in the market. In contrast, de-jure standards
are mandatory standards over the whole industry, whose adherence is enforced
by law. [340] An illustrative example would be the PDF standard, which started
out as an Adobe internal standard in 1993[347], became a de-facto standard in
the next years and was finally turned into a de-jure standard in 2005 as PDF/A
[349].
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Standardization relevant for AAL or IoT will mainly stem from the field
of data organization, data management and communication. While suitable
protocols for many AAL or IoT Applications already exist, it remains to be
seen whether producers will use them and to what extent, for example, data
from sensor readings will be standardizable.

Possible Developments

It is possible to observe standardization processes on at least two different
dimensions: Accessibility (Open ↔ Closed) and Prevalence (High ↔ Low).
The observed key benefit of standardization for AAL or IoT systems is inter-
operability, which does not depend on how the standardization was actually
achieved. Therefore, “High Standardization” mainly implies a high prevalence
of standardized technologies.

High Standardization

High Standardization will occur either if companies foresee the need of inter-
operability between AAL/IoT devices or if regulatory bodies require it for the
sake of end-users.
If a high level of standardization can be achieved, it will be easier to create
integrated AAL or IoT products. Moreover, those products will provide a
smoother experience for the user as they can interoperate and thus require less
manual and time consuming interaction. On the other hand, standardization
may let companies settle for inferior technology that can be detrimental to the
user experience.

Low Standardization

Low Standardization will be the consequence of standardizing either too little,
too slowly or only technologies that are not key to interoperability. On the side
of producers, causes can be overly restrictive lock-in strategies, the failure to see
their product as a part of a user’s environment or the emerging of a dominant
yet closed product line.
If low standardization occurs, it will be more difficult to produce useful AAL or
IoT products. However, a closed yet dominant product line can offer unparal-
leled user experience even without standardization. (For example Facebook’s
messaging system is a closed, unstandardized system; but the close integration
in the dominant platform makes it convenient enough for many users.)

5.2.2.7 Regulation

Regulation is the process of allocating liabilities and actively restricting or
broadening rights. If a state decides to regulate a process, product category
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or manufacturing methods it tries to alter market participant behavior in a
politically desirable way. It can also serve to mitigate the consequences of a
market failure. It is thus a means of administration different from both primary
legislation and court judgment [351], even though it is also carried out using
legal prescriptions and ordinances.
Introducing regulatory requirements for market entrance is an ambivalent

step to take. On the one hand it might deter potential market entrants as it
often introduces more bureaucracy and barriers; on the other hand it sometimes
eases competition and helps to shape an emerging market. A main point of
criticism on regulation has been the so-called “Law of unintended Consequences”
[355] – regulatory interventions are believed to have “at least one and often
many unintended consequences”. While it might seem easy in hindsight to
dismiss such an intervention, it is usually impossible to foresee their error in
advance. This might be due to the concerned parties looking for ways to offset
them, information asymmetry in disfavor against the regulatory body or simply
circumstances changing more rapidly than regulation can.

Possible Developments

Currently the general trend of regulation is on a decline towards less regulation.
The EU published an article titled “Red tape – less is more” [341], which deals
with the benefits of a leaner, less regulated state. However, AAL is partly
concerned with medical matters; the respective market is highly regulated and
the regulation is severely criticized [342]. Therefore the result depends both
on the continuation of the current deregulation trend and on whether AAL
products will mainly be classified as medical products.

High Regulation

High Regulation would be the result of a conservative classification of most
AAL products as medical products. Medical devices are still heavily regulated
and the need for deregulation is not perceived as urgent in this market as other
where. “Governments need to put in place policies that will address all elements
related to medical devices [...]” [350]

This classification would lead to a high market entry barrier, leading to less
competition and, arguably [343], less innovation. Since regulation often includes
standardization, benefits mentioned in 5.2.2.6 on page 160 would also apply.

Low Regulation

Low Regulation would be the result of a strict continuation of the deregulation
trend. Either it would have to continue even into the medical devices market,
or less AAL devices would have to be classified as such.
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More competition due to lower market entry barriers is only one outcome
of this result; it would presumably also cause a wider product range and less
interoperability between AAL devices in the beginning of their proliferation.

5.3 Scenarios
The previously detected key drivers “technology affinity” and “individualism”
form the framework for possible future scenarios that should give a picturesque
impression of the world in 2025.

The technology affinity as well as the individualism of the future society can
either way assume a high or a low status. Thus, by respectively combining the
different outcomes of each driver, as being shown in figure 5.2, four different
scenarios result. Furthermore, each scenario is influenced by various other partly
interrelated drivers.
In the following, the contrary impacts of these developments on society are

explained. In a society where the technological acceptance is also high but
the people are rather acting on behalf of the society, the scenario is named
“Electronic Hearts”. A society where technology is highly accepted and where
everyone is focusing on his own needs rather than on the society’s wellbeing the
scenario is titled “Me, My Tech & I”. If technology is rather rejected and the
interest in society is equally low, the scenario is called “Back to the Roots”. If
the driver individualism is high and acceptance of technology is low the scenario
is named “Me, Myself & No More i”.

5.3.1 Scenario "Electronic Hearts"
The following story will show the world in 2025 within the framework of a
scenario which is characterized by a high technological affinity and a low level
of individualization. These two main streams of development have influenced
the priorities, values and lifestyle habits of the whole German society. So for
Hermann, a 38 year old processing manager in the coffee industry, his next two
days feel like any other. . .

5.3.1.1 Scenario Description

“P-p-p-pokerface....P-p-p-pokerface...”, sounds from the alarm clock of Hermann,
who likes to get woken up with his favorite Oldie from the good old 2010s. For
a short moment, he wishes back his ancient alarm clock, which he could have
turned off easily by pushing a button. However, the window shades are already
slowly lifting and the first sun’s rays enter his bedroom. Surprised that it is only
8 AM, Hermann has a look at the TV screen, that automatically switched on
and opened his personal calendar for today. His boss has apparently postponed
the daily video conference last night. The calendar forwarded the information
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to the smart alarm clock that decided to wake Hermann up one hour earlier
than usual. Fortunately his wife Angela has already been off to the office in
order to conduct a job interview and therefore his loud alarm clock did not wake
her up as well. She always tells him to use his vibration bracelet that wakes
one up silently but as it is uncomfortable Hermann does not like to wear it at
night. After having a shower and getting dressed, he enters the kitchen in order
to have breakfast together with his two children. He remembers the time when
getting the children out of bed has always been a fight. But these times are
gone: the alarm clock in the children’s room is connected to his own one and
the heartless technology gets them always awake. He often feels a bit guilty, but
the benefits of the system are outweighing the disadvantages as he is able to
spend his time with the kids without stress. Family is the most important value
for Hermann. This is also the reason why he decided to move from Hamburg
to a small city near Munich where his parents live as well. Two years ago, his
father became care-dependent and although Hermann’s mother is still able to
care for her husband on her own, Hermann does not want to be 500 kilometers
away from them. Fortunately he works in the middle management for the inter-
national coffee house company CoffeeStar, a company which has always been
putting particular emphasis on the sustainable work-life-balance of its employees.

He thinks over his day: after the daily video conference he will have to check
that everything is in order at the three coffee shops he is responsible for. There-
after, there will be one hour left before he has to catch the suburban train to
Munich in order to take the ICE on the new high-speed line to Hamburg where
a business dinner with an important investor will take place in the evening.
Although the picture and sound quality of video conferences have constantly
improved in recent years the management of Hermann’s company emphasizes
maintaining important relationships personally. Therefore Hermann is supposed
to spend at least one week a month in Hamburg. Next, he remembers that he
has to ask his mother to take care for the children. As he has no time to bring
the kids to school, they will have to attend today’s and tomorrow’s lessons by
using live video links. Hermann has mixed feeling about that. On one hand
the tele-education lessons mean less stress for him but on the other hand his
children will not be in personal contact with kids of the same age. To his relief
the day after tomorrow Angela will work from home again and the kids will be
back at school as usual.

Hermann looks forward to the relaxing ride with the new HighSpeed-ICE,
the latest generation of the ICE. Up to now he has not found the time yet to
read the news, but he will catch up on that on the way. For this purpose he
takes along his tablet which automatically picks the most interesting articles
regarding his individual interests out of 200 national and international news-
papers and heads towards the Munich Central Station. Sitting in the ICE to
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Hamburg, he reads an alarming commentary on the question why 100 cars in
Berlin were set on fire last week and how the police could not come to grips with
the situation. The author suggests to solve the problem by setting up CCTV
cameras everywhere in deprived areas. Even though Hermann believes that
such a method would be likely to reduce the number of arsons he is confident
that tackling the roots of the problems can lead to a more sustainable solution.
As expensive technologies have become increasingly important for participating
successfully in the working life the existing rich-poor-gap was intensified. In fact,
most people in Germany were able to improve their efficiency in their working
and personal lives by using technologies like the ones that are implemented in
Hermann’s home. However, not everyone is as fortunate as Hermann having a
PhD from a renowned university and an employer who subsidizes those devices.
Regarding flexibility which is an important requirement in the progressively
globalizing work environment, people with low income are stuck in a massively
disadvantaged position. For example, the new track for the HighSpeed-ICE
built by the government as kind of a prestigious object reduces the travelling
time from Munich to Hamburg via Frankfurt tremendously but the ride costs
four times as much as before. In addition, advanced ICT is a high priced affair:
while smartphones are included in Germany’s social welfare benefits, most of
the equipment is outdated and therefore not reliable anymore. Consequently,
a new underclass having no prospects and using violence as a way of protest
is emerging. But not everything became worse in the past years. Looking out
of the window Hermann sees Germany’s largest onshore wind farm, provid-
ing clean energy to most parts of Northern Germany. But now it is time for
Hermann to prepare the business dinner with the investor. With his tablet
he accesses an automatically compiled dossier which keeps him updated about
the investor’s latest activities and interests. This is enabled by the carefully
cultivated customer relationship management system of the company whose
database is also connected to several online media platforms. With the use of
individual related keywords the crawler of the software finds matching articles
about past events which can be helpful to find convenient conversation topics
in order to cause a stimulating atmosphere in the business meeting.

When Hermann arrives in his hotel, he still has enough time for a shower
before he has to leave for dinner. Since the hotel he usually stays at is crowded
he has booked a room in the new high-tech hotel “Homy’s” which is located
directly next to the station. Homy’s is completely designed according to the
needs of business people. Every room is equipped with a life management
system that is compatible to the one installed in Hermann’s home. In order to
offer competitive prices, the number of personnel is minimized. The check-in
is done automatically and the concierge is replaced by a suitcase-elevator that
transports Hermann’s baggage directly into his room in the 7th floor. Since the
prices per square meter in the big cities have exploded in recent years it has
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become necessary to use every centimeter in the most efficient way. This cost
pressure can for instance be observed by taking a closer look on the proportions
of the corridors that are so narrow that a medium-sized suitcase would not
get through. As Hermann enters his room the life management system has
already synchronized his calendar and been adjusted according to his individual
preferences. A song of his favorite band sounds out of the speakers and the flat
screen in front of the bed informs him about the public transport route in order
to get to the restaurant where the dinner is going to take place.

Due to the uncomfortable mattress, getting up early is not difficult. The
alarm clock plays “Poker Face“ and after leaving a video message for his wife,
which would be played as soon as she wakes up, Hermann gets ready for the
day. After having breakfast, which has been prepared according to his personal
taste profile and the low-carbon diet his doctor worked out for him two weeks
ago, he heads towards the taxi stand. “Moin Moin“, the taxi driver welcomes
Hermann friendly. During the ride the taxi driver involves Hermann in a heated
conversation about the traffic in Hamburg and other big cities which has in-
creased dramatically after small city e-cars became popular. Arriving at the
company‘s headquarter, Hermann confirms the e-payment request for the taxi
ride on his smartphone. Although paying electronically simplifies and speeds
up a lot of daily activities, Hermann has a queasy feeling, as he remembers
his friend, whose smartphone has recently been attacked by hackers trying to
manipulate the e-payment process.

In the 35th floor Hermann meets his boss Tom and ten other store managers
from all over the world, most of them he hasn‘t met in person yet. Hermann likes
that his company puts emphasis on personal meetings because in his opinion
working without personal interaction causes a tensed working atmosphere in
many cases. The meeting is all about the global economic situation and its
impact on the coffee industry. The first topic on the meeting agenda is the
job market: The unemployment rate in Germany reached a five-year high as
many elderly lose their job because working conditions were not adapted to
their changing physical and mental condition. Hermann and his colleagues are
informed that CoffeeStar faces serious problems in finding skilled IT-engineers
for developing a global tracking system for coffee beans. As the German job
market lacks a total of 6.5 million qualified employees the company now tries
to benefit from the revision of the immigration law allowing skilled foreigners
to get employed in Germany easily. When the next agenda point about the
situation of the global financial markets came up, Hermann sighs. He is fed
up with all this speculator whim, greed and indecisiveness of politicians that
showed up during the meltdown of the financial systems in 2008. “Regarding
the regulation of the financial markets only few things changed since 2008”,
the analyst presenting the topic mentions. Hermann wonders, why politicians
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haven’t managed to agree on a global regulation framework for the financial
markets yet because meanwhile, short-term profit orientation is condemned
in society. “We are expecting competition in the coffee industry to increase”,
Tom says. “Deregulation continues to lower market entry barriers and start-ups
mushroom up like never before. Innovation is on everyone’s lips and the pace of
change is unbelievable.” He continued that he has talked to a consultant who
said that adapting to technological changes has become the biggest challenge
for companies across all industries. Firms therefore would have to think about
how newest ICT can support their businesses. “Fortunately, the high level of
standardization can simplify the integration into our existing systems”, Tom
concludes.

When the meeting was finished Hermann and his colleagues went to a pizzeria
nearby. Sitting together with a group of people, all with different nationalities
was not unusual. Companies are multinational even if they do not operate
internationally, travelling has become cheap and convenient and “people are
so open-minded”, as his Spanish colleague always uses to say. When Her-
mann ordered a glass red wine, his smartphone suddenly beeps and notifies
him that Ted is around, an old high-school friend to whom Hermann hasn’t
talked to for years. Ten minutes later Ted and Hermann indulge in reminis-
cence about their high school days, enjoying a good red wine and some antipasti.

The next day, Hermann travels back to his home town. This afternoon,
his care-dependent father is going to have a telemedical appointment with an
Austrian doctor who is specialized in the field of cognitive sciences. Hermann is
a little bit late, when he entered the living room of his parents’ house, where
his father is already sitting in front of the TV screen, wearing a lot of cables
for measuring and transmitting his vital signs. Hermann was proud of his
parents: Although they haven’t been growing up with all that high-technology
surrounding them and pelt their son with technical questions, they are able to
use these expensive devices Hermann installed in their home independently. The
telemedical session went well: the doctor adjusted the medication and remotely
installed an application for mental training including personalized exercises.

Looking out of the window of his parents’ house, Hermann recognizes his
neighbor Bob firing up the grill and Angela laying the table. He helps his father
to get into the wheel chair and together with his mother, his kids as well as his
neighbor’s kids; he ends this sunny day in late summer with a tasty barbecue
together with his loved ones.
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5.3.1.2 Timeline

The 2010s have been a rollercoaster ride for the Western countries. After being
in a dominant position for more than 50 years, they suddenly faced economic
and financial crises, strong competition from emerging players in Asia and South
America and a dramatically ageing population.
Figure 5.3 outlines the most important events that happened during that
decade. The timeline begins in 2013 and ends with events of 2020. It describes
a multilayered decade with social struggles of the poor, but fast innovation,
increasing flexibility and technological progress for the wealthier part of the
population.

In 2013 and 2014, the Western world still struggled with financial and economic
crises. They had a severe impact on unemployment rates, especially among
less-skilled workers. The existing gap between poor and rich increased even
further. Around 2015, it became clear that those less fortunate gradually lost
their trust in government and public institutions. On the other hand, the role
of family and local communities was strengthened.
In order to recover from the crises, the European Commission announced a
thorough revision of Europe’s legal framework. In 2015 finally, legislation on
digital markets, patents and privacy was revised. The changes were well received
by enterprises, SMEs and young start-ups, but it would take several more years
before their full impact could be observed.
But already in the early 2010s, there was progress in the ICT and home

entertainment market. Smart Home solutions like the “Interactive Living Room”
established new technologies that moved beyond personal devices and were
used by the whole family - at least by those that could afford this shiny new
technology.
The growing importance of the home was further fortified by the 2015 EU
Work Flexibility Law. It granted young parents the right to spend 50% of
their working time at home, allowing them to be with their children while still
keeping their full-time job. Smart Home solutions expanded to the home office.
However, this trend again only applied to the working population; the other
significant part got caught in an increasing digital divide.
Towards the end of the decade, this gap was apparent more than ever. The

incentives for research and innovation finally showed results, creating many
start-up companies founded by an agile and well-informed youth. The mobile
and connected consumers adopted new technology at a rapid pace; long-delayed
infrastructure projects finally got realized.
However, there’s a flipside. Until today, the middle of the 2020s, many feel
cut-off from those benefits. They are stuck with poor education, information
and future perspective. Many find hold in their families and local communities,
but their inclusion still poses a huge challenge Europe has to solve in order to
regain its former position.
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Figure 5.3: Timeline for scenario “Electronic Hearts”
Source: own illustration
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5.3.1.3 Signposts

We now generalize the fictional events we described in the scenario and the
timeline. These signposts may foreshadow our future becoming reality.

Growing Popularity of Home Office

As more people put value on family and spending time with their loved ones,
keeping a balance between private and professional life becomes an important
topic. Therefore, people demand technological solutions that enable them to
work from home while keeping a high quality of work. In this context it is
notable, that in the eyes of employees, the home is already ranked as the second
most productive place after the office ([348], p.15). In order to be able to work
efficiently without the loss of important social competences that shape the
working atmosphere in every company, the opportunities home office solutions
provide are crucial. For instance, once virtual conferencing becomes popular, it
can replace costly and time-consuming long-distance traveling. In the developed
scenario, politics support home office solutions through the “Work Flexibility
Law” (see Figure 5.3). It will give parents special rights to work from home
offices, so they can care for their children while still having a regular full-time
job.

Less Privacy Concerns

As privacy concerns often function as a barrier for personalizing information a
low level of privacy concerns can lead to a higher amount of data obtained and
used by assisting technologies. The may be major breakthroughs in assistive
technologies and home automation that require personal data to be gathered and
processed. In the end, the value offered by those solutions may be too tempting
and might outweight most privacy conerns. In the scenario described in 1.3.1.1
for example, people may question the collection and processing of personal
data, but they are not willing to abandon the usage of these technologies. As a
consequence of this low level of privacy concerns, new products and services
that rely on data obtained by other products can easily be integrated. The
network of IT-products and services covering big parts of one’s life can therefore
increase fast.

Increasing Sales in Smart Home Solutions

As more devices will have direct access to personal information and will syn-
chronize wirelessly over the Internet, smart home solutions can offer valuable
services to its customers. Those platforms expand from personal devices like
smartphones to people’s homes and work environments. Growing sales in Smart
Home products and services can be an indicator for the people’s acceptance to



172 CDTM Class Fall 2011

use technologies in their daily life and even rely on their support on a permanent
basis.

Increasing Economic Inequality

In this scenario, Western countries have not been able to reduce the rich-poor
gap until 2025. If flexibility requirements and the usage of expensive technologies
become key criteria for getting a well-paid job, the career opportunities for
people who can’t afford them will shrink. Thus, growing disparities in the
distribution of income, indicated for example by the Gini coefficient, might be
evidence for the emergemence of the scenario, in which violent outburst also
take place.

Decreasing Number of Single Households

If people prefer to live together with others rather than staying alone, this
indicates a lover degree of individualism. Friends, families and neighborhood
thus gain importance and individuals enjoy being surrounded by people they
know. In this kind of society where living alone becomes rare it is common to
care for each other and thus being less dependent on social welfare benefits that
try to solve problems that evolve due to loneliness.

Emerging Technologies Focus on Interoperability

New technologies can develop into two different directions: closed systems from
a single company that integrate well only between themselves, or standardized
systems that primarily focus on interoperability with other systems and devices.
An example would be a thermometer that doesn’t have its own, proprietary
wireless protocol and display, but that integrates into an existing Wi-Fi infras-
tructure and makes its sensor readings available to other devices on this network.
As devices in the scenario interact smartly, a high level of interoperability is a
prerequisite for the scenario to become reality.

Growing Penetration of E-government

Establishing technologies that enable the interaction with public authorities,
e.g. for voting or the annual tax declaration, can be seen as a leading indicator
for the general acceptance of technology in society. The acceptance itself can
be measured by the number of people using these technologies. However, the
popularity of e-government solution can give an impression of how authorities
consider the level of IT acceptance among citizens. Once e-government becomes
the dominant or even only way for interacting with public entities, this can
serve as a clear indicator for high acceptance, reliability and general trust in
technology.
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5.3.2 Scenario "Me, My Tech & I"
The scenario “Me, My Tech & I” describes a world that is mainly driven by
a high technology affinity and a high degree of individualism. Furthermore,
the society is wealthy and has low privacy awareness. The governments highly
support ICT, thus fostering innovations. First, a description of the daily life in
this future will be given. Next, a timeline explains the development that led
to this outcome in 2025. The chapter concludes with a collection of the most
important signposts which lead to a scenario like “Me, My Tech & I”.

5.3.2.1 Scenario Description

In the year 2025, Munich like many other European metropolitan areas is a
very prosperous city. Businesses are flourishing, its universities are attracting a
lot of students from all over the world, and many seniors are living in the city.
In the following, please meet inhabitants of Munich in 2025.

Franz Kuglbauer, 75, Retired

Franz Kuglbauer is a 75-year-old senior. Until he turned 68, he was working for
several ministries of the Bavarian state and is now enjoying his silver years, as
he likes to call them. He was married to Marie Kuglbauer until she died in a
car accident ten years ago.

Like every day, Franz starts his day with a long walk in a nearby park. He is
very happy that he is able to do this again. In the same accident, when his wife
died, he lost his lower leg. Therefore, he was forced to sit in a wheelchair for six
months and had to use crutches for years. This struck him hard. Until then, he
used to be very active and enjoyed to go hiking in the Bavarian Alps with his
wife. He did not like using the crutches, so he stayed at home most of the time
and became depressed. This changed after he got a state-of-the-art prosthesis
in a telesurgery. It was performed by a surgeon in Berlin, while Franz stayed in
a hospital in Munich. The prosthesis enabled him to live the same life as before
the accident. Indeed, it felt like having a normal leg again.
Walking in the park, he recognizes many posters for the upcoming election,

which is performed online. Within the last ten years the former big political
parties lost many members and plenty of smaller new parties emerged that only
cover a narrow amount of topics. Franz dislikes the fact that politicians, as
most people, became so individualistic and are less able to agree on common
things. Due to this, he is confused by politics and still does not know for which
party he should vote.

During his walk, he usually steps by the sports field of his club. As they were
not able to find a younger successor last year, he is still the club’s voluntary
groundkeeper. However, the job is not too exhausting, as an automated lawn-
mower is cutting the grass. Waiting for the lawn-mower to finish, he talks to
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some other members of the sports club. As most other team sports, soccer
became less popular over the last decades and finding good young players is
very hard, these days.

Franz returns to his flat. After the death of his wife, he sold their large house
in the outskirts of Munich and moved into a smaller flat in the city center.
Luckily, he was able to rent a smart home. Its rent is higher than the rent of a
normal flat, but he never regretted paying any cent of his rent. It is helping
him to cope with his everyday life. Like most of the men in his age, Franz does
not know how to cook very well as this was always taken care of by his wife.
Due to this, it is very helpful that a screen in his kitchen showing detailed and
animated recipes is assisting him with preparing the meals. Also, his refrigerator
automatically calls a delivery service, whenever groceries are needed. Franz
does not like going to the supermarket anyway. He is glad that he, like most
of Munich’s inhabitants, is able to afford this way of smart living, as it makes
his life much easier. However, he feels bad for the people that are not able to
afford a smart living. They have to spend a lot more time for everyday tasks,
without any support of smart devices, and less time for other activities.

Now Franz has some free time for his remote studies in African-American
history at a university in the USA. He has never met his fellow students in
person, but about 80 % of them are also seniors. In contrast, most young
students prefer studying topics that can help them with their future career like
business or engineering. After watching a lecture, he is preparing his homework
about the early days of Jazz. While sitting in his massage chair he only has to
speak out loud. His voice is transcribed by his home and the sentences appear
on a multimedia screen at his living room’s wall that was showing a slideshow of
his travels around the world before. What a change, when he started working,
everyone still had to use a typewriter.

In the evening, Franz is becoming sentimental as he misses personal company.
His old friends rarely leave their homes as they feel that videochatting is enough
and that physical meetings are overrated. Tonight, he might try calling his
daughter Sarah, again. He did not hear from her in a while. Sometimes Franz
is afraid of the future. He would become really lonely if he was not able to go
outside anymore, because he does not get many visits from friends, relatives or
neighbors.

Leon Scholl, 21, Student

Leon is a 21-year-old student of computer science at the TUM in Munich, one of
the fortunate who directly got accepted at one of the top universities. As most
other technical studies, computer science is recently overrun by students, even
by girls. Although it is not difficult to find a place at a university, in general the
places at the top ten universities are highly competitive. To further increase his
chances on the job market, Leon is also taking some additional business courses
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next to his major although he is not really interested in them. However, Leon
knows that a high level of education and some extracurricular studies are quite
important as today it is nothing special to have a university degree anymore.
Yet, the university itself is something Leon rarely visits or sees from the

inside. Studying at home in front of his multimedia screen, flexibly choosing
when to watch the lectures online and when to write the exams is very common
these days. Therefore the university is not a place to meet friends. Meeting
and talking to friends is something Leon generally does via his multimedia
devices. Nevertheless, Leon spends most of his spare time with doing sports. His
electronic personal nutrition and fitness assistant generally advises him to spend
at least 45 minutes on the crosser each day and afterwards invest some time into
strengthening his back. In that way, later health problems should be prevented.
Even more, it forces him to limit the daily portion of his beloved chocolate and
peanuts. This is a huge challenge for Leon which is why he frequently gets into
trouble with his health insurance that is continuously checking if his lifestyle is
healthy and sustainable enough.

Adhering to this fitness and diet program was something Leon found very hard
particularly during his trip around the world after finishing school. Sometimes
he even had to cook himself, which he is not used to anymore. Still the rest
of his trip proceeded very smoothly thanks to the travel application on his
smartpad. It booked all the hotels, flights and tickets for extra activities and
even took care of taking pictures and travel notes for him.
Now, like most of his fellow students Leon is living on his own in one of the

many smart single-apartments near to the English Garden which recently seem
to determine the cityscape and replace the old traditional buildings. Of course
Leon likes the romantic look of those old buildings where some old-fashioned
people are still living as well, but they would just not fit to his lifestyle. The
everyday technology you need for living is so hard to install into those strangely
cut apartments. Also the people living there normally share their apartment
with someone else and Leon already feels irritated when having to talk to his
neighbors who want to start a conversation whenever they accidentally meet.

Leon prefers to talk to people whenever he wants to, not when feeling forced
to. Like this senior Mr. Kuglbauer who is living next to him. He seems to
be quite lonely and therefore often disturbs Leon when he is studying on his
balcony. He tells him about his daughter who rarely calls or visits him. For
Leon, this seems to be very normal. His parents are still living in Hamburg
where he grew up and he does not call them frequently, either. What for, they
can read about what he is doing all day long on his personal blog. And then
again the next day Mr. Kuglbauer’s friendly mood turns and he complains
about Leon always listening to too loud music late at night and being very
reckless. To Leon’s mind that is the common way to conduct. You cannot take
everyone else into consideration so it seems to be best to just think about your
own needs and wishes.
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That is why Leon sometimes invites some people over for partying regardless of
the fact that this might disturb his neighbors. He knows that a well established
network is quite important for his future career. Therefore, he tries to invite
different people every time. Most of them are acquaintances he knows from the
virtual get-togethers or online gaming competitions he joins when needing a
break from studying.
Generally, Leon is quite satisfied with his situation and his life. Although

he never had a serious long-term relationship, he is frequently dating different
girls. After all, a marriage like his parents once had before getting divorced is
nothing Leon is attracted to.

Sarah Kuglbauer, 35, Entrepreneur

Sarah Kuglbauer is the daughter of Franz Kuglbauer. She is 35 years old and
not married. Nevertheless, she has an eight-year-old daughter, Hanna. They are
living together in a smart flat in the suburbs of Munich. After getting up this
morning, she has a short 3D-video chat with her partner, Dennis Rothenberg,
while having breakfast. Dennis is currently working in Dubai for at least one
more year. Sarah is not too excited that she does not see him, but she accepts
it, as she would have done the same to boost her career. She has to end
the conversation as she is reminded by her smartpad that she soon should
take an autonomous one-person car to get to an appointment in time. They
do not require a human driver and can be booked online, whenever they are
needed. Looking outside the window of the car, she sees many small cars. The
government really changed the public transportation system when they finally
legalized this autonomous means of transport. As she does not have to drive by
herself she can prepare her documents for the next meeting.

Sarah is very busy. After graduating from a top business school in Germany,
she founded her own high-tech company during the European startup boom.
Thanks to the good economy it was not hard to find investors and the government
subsidized technology companies like her own. She could never imagine working
for a huge corporation as they would never have given her enough space to
express herself.
Today, she is working in one of Munich’s co-working offices. Since there are

many companies that require their employees to be present only one or two days
a week, many companies share offices to save rent. Sarah likes working from
home, because it gives her more time to spend with her daughter. However,
sometimes it is better to meet her colleagues or business partners in person.
After her appointment is finished, she has several job interviews with ap-

plicants for an open position in her company. She already knows a lot about
them, because she engaged a service agency to collect their personal information.
Nowadays, there is already too much personal information available online, so
these agencies are very helpful. She has a good bargaining position in the salary
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negotiations, as she also knows the applicants’ wealth and wages of previous
employments.

Late at night, Sarah comes home. It has been a long day and she even missed
the monthly meeting of her old friends. Sarah looks for her daughter and sees
that she is already sleeping. The robot nanny has really been a good investment.
Before going to sleep, Sarah briefly watches a spiritual video. Although she
does not follow any mainstream religion, she is fascinated about the theories
and lives of Ghandi and Jesus. She is exhausted, but luckily she will have some
time for Yoga in the next morning.

Hanna Kuglbauer, 8, Schoolgirl

Sarah’s daughter Hanna is a happy and carefree 8-year-old girl. Living alone
with her mother is nothing Hanna would ever complain about. After all there is
still the robot nanny she spends most of her time with and her American father
she can frequently talk to via video chat although he is thousands of kilometers
away from her home.
Anyway the expression “home” is something Hanna finds difficult to under-

stand. When she was living abroad for some time with her mother, she could
attend her old school and communicate with her friends as much as she does
when they are in the same city. So what do you need a place called “home” for?
Even when being in Munich Hanna does not attend school physically every day.
She prefers to partly use the ability to be homeschooled. Although she will not
need it often in the future due to the well developed voice recognition she still
learns how to write on a tablet computer. Still, some days, physical attendance
is required. Then the robot nanny orders one of the autonomous cars which
step by step substituted the privately owned family cars in the recent years.
For lunch she is picked up from school again. When entering the car, it

automatically recognizes her from a sensor placed in her necklace, thus it knows
where to take her. Furthermore, her mother always knows at any time where
Hanna is and where she is going.
When her mother is working from her home office they have lunch together.

Otherwise they communicate via video chat. In that way Hanna never feels
that she is eating alone.
After having finished her schoolwork Hanna likes going shopping with some

friends. She turns on the beamer and immediately feels like being in one of her
favorite shops, the T-Shirt Factory. Here she can paint on her tablet the motifs
she would like to have on her shirt and choose a color and the preferred material.
Her measurements are already known to the system and after some trying out
she can see herself wearing the customized shirt in the way she imagined it to
look like. But before ordering she always wants to know her friends’ opinion on
her creation. Therefore, she posts a picture online of her wearing the shirt in
order to let her friends vote on it. Customization is something Hanna is used
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to. Not only does she design her own clothes but also orders customized food
according to the diet plan her health advisor prepares for her.

5.3.2.2 Timeline

2025’s individualistic, technological, and prosperous present traces its develop-
ment to a series of events over the past few decades.
The end of the financial crisis in 2012 was a trigger for many developments.

With a better economic situation, the European governments started initiatives
to support technology, entrepreneurship, and handle the demographic change.

In 2013, the German Research Foundation (DFG) provided grants for research
in the field of electric batteries which resulted in the creation of the lightweight
and high energy-density DeBatt in 2016, and its commercialization in the
subsequent years. In an effort to increase the birth rate, in 2015 Germany
extended its financial support for families to also cover single parents. This came
in as recognition to the drop in the marriage rate, and probably contributed
to the increase of single-parent families in the late 2010s. Other forms of
governmental support included the extension of the EXIST fund to cover the
first five years of start-ups in 2014. This sparked a start-up boom, which lead
to a drop of unemployment to an astonishing 1% in 2021.
In 2020, the EU launched the United Open Income and Taxes program,

publishing the incomes and taxes of all citizens. The program was met with big
support from the public opinion.

In the beginning of the century, people were already moving towards individ-
ualism. This trend was reinforced by technology supporting an individualistic
lifestyle, and a trend towards personalization. The year 2018 saw the closing of
many chain retail-clothing stores in favor of the rising popularity of customized
clothing.

Advancements in Geo-Engineering allowed humanity to affect the weather and
mitigate the effect of some natural disasters. Astonishingly, the cooled-down
hurricane Emily of 2017 marked the least damages to its date, and no casualties.
The great Nile flood of 2022 was also controlled to keep all cities along its path
safe.
The drop in natural catastrophes along with a flourishing economy made

people care even less about their society. The year 2019 is considered by
many as the end of voluntary work in Europe. Germany announced the
closure of its voluntary Bundesfreiwilligendienst, and its replacement by paid
workers supported by service robots. Spain introduced a mandatory civil service
program.
Today, we trust robots with our health, but that was not always the case.

In Germany, telemedicine was only legalized in 2014 in response to the lack of
general practitioners in the rural areas. This new way of approaching medicine
benefited from advancements in robotics, making way for the first telesurgery
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Figure 5.4: Timeline for Scenario "Me, My Tech & I".
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performed in Hannover in 2020, followed by the first partly-automated surgery
just three years later.
Families, and especially single parents, welcomed the introduction of the

robot nanny in 2023, making child-care easier.

5.3.2.3 Signposts

The following signposts identify the development of the future in the direction
of the previously proposed scenario.

Shorter Relationships

A rise in individualism can be indicated by a drop in people’s willingness
to depend on each other. This manifests in the form of avoiding long-term
commitments in favor of shorter relationships, and sharing time casually with
acquaintances instead of having strong friendships.

Side effects might include a decrease in the interest in marriage, thus a decline
in the marriage rate. In addition, a preference to raise children single-handedly
could appear. Hence, the number of single parents grows.

Drop in Volunteering

An increase in individualism is also indicated by people’s lack of interest in
their society. This can be readily seen by a decrease in volunteers. Given the
lack of volunteers, the positions previously filled by them are transformed into
paid positions.

More Customization and Diversity

Individualistic people give rise to a myriad of tastes and opinions. As a result,
the focus on customization increases in products and services. On the political
side, the spectrum of parties becomes more diversified, and smaller parties get
more members while the previous main parties do not grow significantly, or
even shrink.

Technology in Critical Aspects of Life

In regards to technology, its acceptance is indicated by technology entering
critical parts of human life. Possible signposts would be the legislation of
telemedicine followed by its wide application, or the adoption of telesurgery as
a common approach to operations.
The legislation of partly or fully autonomous cars, their introduction into

the market, and their widespread usage would also indicate an increase in
technology affinity. Smaller cars (for one or two people) and more customizable
cars would indicate an increase in individualism.
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High governmental interest in investing in ICT and related research, or a
surge in smart homes, can illustrate prosperity and technological development.

Publicly Available Personal Information

A decrease in public interest and awareness in privacy supports faster devel-
opment in related technologies. Such a decrease could be indicated by the
official release of public databases containing personal information with no
strong reaction from the public, or the creation of services giving public access
to personal information.

5.3.3 Scenario "Back to the Roots"
This section will describe a hypothetical scenario, set in the year 2025, when the
two key drivers would have developed as low individualism and low technology
affinity, respectively.

5.3.3.1 Scenario Description

In the following section you will read about four different characters that live
in the year 2025. The situation of our scenario will be described holistically
throughout the different perspectives.

Anette Meyer, 72, Retired

Anette Meyer is a 72-year-old woman who lives in a multi-generational home, a
residential building in which young and old people live together. The young
generation helps the elderly by taking over some of their exhausting tasks and,
in return, the elderly have a mentoring role. Of course, this way of living is
subsidized by the government but nevertheless the experience gained from other
generations makes up for the small difficulties that might occur. Especially
Anette is very glad she moved into one of these apartments because since the
death of her late husband she felt very lonely. Her husband died of cancer that
might have been caused by intensive use of mobile devices. She is very thankful
that her roommate can help her using all the new technologies that claim to be
radiation free, although her suspicion against technology will never completely
disappear. Today is a good day for Anette because her daughter is hosting one
of the monthly family gatherings. During these, the whole family meets and
Anette has the chance to see her grandchildren, children, and other relatives.
It’s always nice to know the family is sticking together and especially that her
daughter is still there for her.
Before she leaves for the family gathering she wants to attend a church service,
where she can meet her friends and find support. What she really enjoys is that
more and more young people go to church again and she noticed more baptisms
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and marriages take place.
Since Anette lives in an apartment inside the city, she needs to take the public
transportation. She doesn’t want to drive her car on her own now that the
assisting drive modules were forbidden again like many other technologies
because they were accepted from society and the legislator too gullibly. Anette
prepared for a long time of standing in the public transportation since she is
traveling during the rush hour but luckily a young looking man offered her
his seat. What a nice gesture. Something Anette can’t get used to, is that
her apartment doesn’t control the safety matters anymore. Even after double-
checking the oven, she always worries she might have forgotten something.
However the alternative is no longer an option for her.
When she finally arrived at her daughter’s home she was happy to notice three
new houses being build a little further down the road. Anette is sure that
nature and nice people are the best surroundings for a child growing up. Her
daughter’s two children are very nice and interested in Anette. She has the
opportunity to share her experiences with them and in exchange they tell her
what the young generation is obsessed with right now. This time she hears
about a program that enables young students to be paired up with a mentor
who is an older person. They can meet and talk about their choices in life
and exchange views with someone of a more insightful background. The idea
is to pass on important experiences so that the children can be aware of all
the options and have broader horizons when making a decision. The mentors
receive a monetary bonus but that is not important for Anette because she
knows how much happiness young people can bring her. Her grandchildren are
in the mentoring program and have made nothing but good experiences. She
decides to take a look at this program and maybe become a mentor herself. All
in all Anette can’t complain. She has a supporting environment and enough
activities. Her family is in a good condition and she hasn’t heard from another
technology related crisis for a while. In today’s society Anette is no longer
afraid of aging.

Tobias Reimer, 51, Businessman

Tobias Reimer is happy, today is his 51st birthday. Luckily, it is a Sunday, the
regular day for the weekly family get-together. His wife, parents, children and
even the very first grandchild - which he is very proud of - are there. They all
enjoy a big barbecue and a huge bonfire in the evening. It will be one of the
days everybody will remember for a while.
The following day, he gets up early. He is really excited because of a big

presentation he and his colleagues planned for several weeks. It is really
important for his company since it had been in financial troubles during the
past years and the presentation needs to convince a big new customer of their
services. To make sure he is certain about his part, he decides to go over it one
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last time. To get the presentation, he connects his laptop to the outlet, which
automatically provides him access to the companies network. The company
switched back to wired technologies several years ago to lower employees’ health
insurance costs. Still, all of the company’s data is instantly available to him
over his power outlet to enable working at home or at other locations.

This is important as he has several other jobs as well, including a position
in a german political party that stands for traditional social values and an
administrative role at a local non-profit organization. Once he finishes preparing
the presentation, he gets ready for the car that picks him and closely living
colleagues up in the morning. After arriving at the office, he puts his cell phone
in its docking station to automatically use the office’s wired Internet for calls.

One hour later, the presentation starts. It is displayed on screens that are
integrated into the room’s walls. Fortunately, he only has to plug in one wire
that both charges his laptop and connects it to all peripherals as well. The
presentation is an analysis of the current market situation of a big global
supermarket chain. Due to the economic crises and the increase of commodity
prices especially companies with high transportation costs had very hard times
to keep prices low.

Afterwards, he gets back in his office to get some work done. As people
don’t get paid by hour but by the number of tasks and their complexity, he
concentrates on getting as much work done as he can. This also includes some
tasks with his colleagues, which his company thinks can be done best by working
closely together in one room.

Later, he joins his local group that concentrates on how to use technologies
more productively. Because of living in a very technological world for many
years, Tobias sometimes has trouble focusing on the important work instead of
surfing the web and connecting with people in real instead of virtual worlds.
This is especially important to him as he wants to spend the most time possible
with his family, to participate in their lives, and share the experiences he gained
during the day or overall in his life.

In the evening he decides to read a book one of his children gave him for his
birthday. Even though he didn’t really like e-readers in the beginning, he started
using them once companies built devices that really resembled the traditional
reading experience and didn’t use any wireless technologies. Also they were
quite cheap as the demand decreased after many people lost trust in modern
technologies due to radiation damages.

After 80 pages, he decides to go to bed. While laying down, all electronic
devices are automatically turned off until he gently gets woken by his wife the
next morning.
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Marie Roth, 36, Mother and Employee

Marie Roth is a 36-year-old mother that just recently got promoted for a higher
position at her company. Because she has to take care of her child, some of the
work needs to be done from her home office. This is no problem as her company
offers special solutions for such cases. Additionally, she shares a regular office
with several other people that take care of the children in turns. This was
important for her as she was raised mainly in day care places and thus didn’t
get a close relationship to her parents. Sometimes, her husband takes care of
their son as well.
As both of them see social commitment as an important part in life, they

regularly join charitable organizations that focus on supporting people with
monetary problems. They try to educate people financially and help them to
choose products that are really worth their price. As many virtual goods lost a
lot of their value in the past years, they promote the shift towards real values.
Additionally, they developed a strong spirituality in the last couple of years

and are now active members of the local church. Because they live in a small
town, this connects them with many people and supports building a strong
community. This really helped them especially during harder times where they
could rely on the friends they got to know there.

The reason to move to that town was mainly to reduce the overall stress she
felt in the city. She remembered from her childhood that this was a lot different
in rural areas and thus decided to give it a try. After a few months, she finally
made up her mind and bought a house. At that time it was pretty new and had
a couple of assistant technologies, luckily mainly invisible and just for passive
support.
For their spare time, she and her husband really enjoy watching television.

But, as most people, this is mainly limited to quality news and good movies.
Also, they love to go for a walk with Marie’s husbands’ parents. Her own parents
unfortunately died in a car accident due to a malfunction several years ago.
When she thinks about the past, she really enjoys how the general quality

of life improved in recent years. Even though people seem to have less, they
look happier and more relaxed overall. This is especially true for older people
as they gain social value and aren’t just people that don’t know how the world
works anymore, as her parents always felt. But she also looks forward to her
child growing up with a lot of contact to older people, because as she sees in her
church group, many of them have experiences and memories that are definitely
worth sharing.

Ben Schuster, 21, Student

Ben Schuster, 21, is a freshman at one of the top universities in Germany. He
just started studying because after finishing his general college entrance he took
one year off. During this time he worked at a school for handicapped people
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and plans to continue working there during his studies. Ben grew up with a lot
of technology surrounding him and his parents didn’t care for religion. Since
the big incidents that made technology seem as the major threat of today’s
society, he wonders how much damage radiation has already caused to his body.
Although he is afraid of technology ruining his health, he cannot imagine a
life without it. Therefore he started studying the brand new program “Safe
Technology“. It comprises all the knowledge one needs to research and design
replacements of the unhealthy and therefore abandoned devices.
Although in the past trends pointed more and more towards e-learning, nowa-
days the student’s everyday life is pretty much back to the roots. Instead of
possibly harmful e-books the students buy real books and instead of virtual
classes professors now prefer to hold the lecture in person. Yesterday, Ben was
approached by a mentoring program that sounded very interesting but since
he is already in a multi-generational home he doesn’t know if this mentoring
program is really necessary. Especially because his roommate is a very insightful
older man of the age of 81. He supports him wherever he can and in exchange
Ben always has someone with a lot of experience to talk to.
Ben lives near the university campus, but he is sure that one day he could
afford living in a house of its own, just like his parents. Almost every weekend
he drives to his parents to visit them. On the way there he wonders how much
the ad signs on the side of the road have changed. Instead of an almost naked
woman praising the newest smart home tools, there are now a lot of churches
and other communities advertising for their program. Nearly all of Ben’s friends
are members of the church. They once took him to a summer party and he
realized that his prejudices against the church are actually not true. Now he is
considering joining it himself. While driving down the streets he also notices
that the condition of the streets really worsened over the last couple of years.
The streets were previously in a very good shape, but now there are holes and
patches. Ben wonders if the German economy will ever recover itself.
However, he also thinks that the government currently has more important
problems. In Ben’s mind the education of the younger is the highest potential
Germany has and therefore needs to fostered a lot. Ben’s experience in the
educational sector gives him the feeling that it is already going in the right
direction. A lot interactive learning in smaller groups and the right use of
technology is a regular part of the curriculum. Altogether, Ben is looking
towards the future hoping that technology hasn’t caused too much damage yet
and that it will find a way back into our everyday life without harming humans
anymore. The growing community feeling gives him the necessary support and
Ben thinks that the new way of living feels more respectful and human. Back
to the roots.
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Figure 5.5: Timeline for scenario “Back to the roots”
Source: own illustration
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5.3.3.2 Timeline

2012 It all started with the “green trend” 12 years ago, which was still
emerging at that time. Society’s concern about the human influence upon the
environment was getting stronger - people were more interested in organic food
and healthier living; sustainable energy sources were the main topic of research
and companies would get a better public image through “green” marketing - also
called “greenwashing”. Another important notion at that time was the movement
towards more social technologies. Almost every product was connected to an
existing social networking service or offered one of its own. Socializing and
collaboration became major buzzwords among service providers.

2014 This year was marked by one very important event - wireless technology
was proven to be harmful to people. Even though there was research in this field
in previous years, this time the topic attracted the public’s attention and spread
all over the world. A significant percentage of people refused using their mobile
phones and wireless Internet connections, which led to major communication
difficulties.

2015-2018 In the following years multiple initiatives were started in order
to confront the health issues regarding wireless communication. Governments
established stricter regulations regarding the allowed radiation rates of cell
phones and prohibited the use of powerful antennas within densely populated
urban areas. This led to the lowering of the quality of cellular services and
people starting to mistrust wireless technology. A number of research projects
started in order to find a viable solution for radiation protection, but they
were not widely accepted because of the limitations they had by design - e.g.
automatically switching off of the cell phone antennas or limiting the signal
strength. The interest in ICT products saw even a bigger hit after the stock
market collapsed due to a technical breakdown. People started to doubt the
use of technology for essential services such as hospitals, public transportation,
and communication.

The high-tech assisted living facilities saw their first victims in the face of
the “smart seniors”. Statistics showed an increased rate of suicides due to
depression and alienation. As a result more families would take care of their
grandparents themselves or hire personal caregivers. With people looking out
for their relatives, family values became more important than ever before. A
great milestone in the field of social interaction was the establishment of multi-
generational living facilities, which were subsidized by government programs
and enjoyed a high public interest.
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2019 After the economic crisis people sought moral and financial support from
non-profit and charity organizations. The church as an institution regained new
trust and importance among society. Even though technology got less expensive
and affordable for most people, it was criticized by the general public due to
recent hacker attacks on the public infrastructure of New York. Questioned for
their vulnerability and overall reliability, ICT products and services became
even less popular.

2022 Long-term government initiatives to improve the demographic situation
finally showed successful results. The average total fertility rate of the developed
countries, such as Germany, was estimated at 2.4. According to social research
this trend might be the result of the ongoing increase of community and family
values.

5.3.3.3 Signposts

In the following, a number of signposts will be presented, which could be an
indication of the development of the aforementioned scenario.

Impact of Technology on Human Health

There are many past and ongoing research projects investigating the effects that
modern technologies have on human beings. A good example is the electromag-
netic radiation associated with commonly used devices such as smartphones. A
definite proof of the causal link between the usage of wireless technologies and
cancer or genetic disorders will lower the utilization of cell phones and wireless
networks, which are crucial for AAL products. This will create a further barrier
for entering a market relying completely on mobile communication.

Increased Public Interest Regarding Healthier Living

A trend, which is already present today, is that people increasingly pay more
attention to eating healthier, organic food, and have a raised awareness of the
health issues caused by smoking or obesity. This tendency would escalate to the
side effects, both sanitary and psychological, which current technologies have
on the human health. For instance, while mobile communication and e-mail
can benefit greatly people’s professional life, they become an additional source
of stress during family or leisure activities, so people actually prefer to turn off
their cell phones and computers when they are at home.
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Increased Depression Rates Among Users of Automated Assistive
Technologies

A rise in the percentage of depressed people supported by AAL services might
be an indication of social isolation. As personal assistance will get gradually
replaced by assistive technologies, people would lack the human contact in their
social lives. Particularly seniors would be significantly concerned because they
spend most of their time indoors. Instead of AAL environments, people would
rely more on their relatives and would prefer the conventional assistive services
such as senior homes and personal caretakers.

News Coverage of Technology Breakdowns

The general public is greatly influenced by the events presented by the mass
media. Frequent reports on technical breakdowns, such as leakage of personal
information or hardware malfunctions, will have a substantial negative impact
on society’s attitude towards digital technology. People will begin to doubt the
reliability of ICT solutions for providing vital services to society, such as AAL
products.

Financial Crisis

During and after the financial crisis people would rely more on the help and
support of their relatives and friends. The family would once again become
the central part of people’s lives. Charity and volunteer organizations will gain
importance and be more appreciated by the general public.

5.3.4 Scenario "Me, Myself & No More i"
This scenario describes a world with high individualism and low acceptance
of technology. The political, social, and economic changes pushed the people
to become heavily self-reliant. This creates difficulties in life management as
people aspire to fulfill individual goals with very little technological support.

5.3.4.1 Scenario Description

As Maria rang the doorbell, she remembered that she had not yet completed
the weekend assignment her boss gave her. Tonight she would need to work late,
typical of most Sunday evenings. Maria waited outside for her mother to get
the door. Although her mom only lived thirty kilometers away, it had been two
months since her last visit and they had much to catch up on. Maria’s mom,
an active seventy year old, answered. “Maria! How are you? Come in, I want
to hear about everything!” They sat down at the couch and Maria remembered
that she needed to call her husband Felix to let him know she would be an hour
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late for lunch. Her mother had never been technology savvy and after all the
news on privacy, she had removed all electronics except a decade old desktop
computer from her household. She would write him an email after catching up
with her mom.

“I’m doing very well mom, work hasn’t been quite as busy as usual so I have
had more time to exercise and I’m redecorating the apartment again.” Maria’s
mom didn’t seem as happy to hear this news as Maria had hoped but she knew
her mom was not into the recent interior design trend that was all over the
news. “Hmm. That’s nice. Have you and Felix decided on having a child yet?
You turned 35 a few weeks ago.” Maria had dreaded this discussion; it wasn’t
as easy as her mom seemed to think. The “baby talk” with Felix often ended in
arguments and they were both frustrated with the situation. “We aren’t sure
where Felix will work once his contract expires in six months. I’d really like
to stay in Munich but we need to figure this out before we decide on when to
have a baby. How is your charity work going?” Maria’s mom had retired this
year and now spent most of her time working for a charity devoted to finding
voluntary caregivers for the elderly that could not afford private healthcare. “It
hasn’t been going well. You’ve seen the papers, people just don’t donate like
they used to.” “Why do you work on this failing project? It seems like you’ll
run out of funds within the year.” Her mom sighed and seemed visably upset.
“Do you realize the huge increase in the elderly population that’s occurred in
the past couple of decades? It’s great that modern medicine has allowed people
to live longer but nobody is taking care of all the people that can’t afford their
own healthcare.” Maria secretly believed that it was not her problem if other
people were not wise enough to save up for their own health insurance, but she
could never tell this to her mother. The movement away from universal health
care a few years ago had been popular and Maria liked the extra income in her
pocket.
Maria stayed with her mother for a few more hours and wrote her husband

to let him know where and when to meet for lunch. I really need to convince
mom to buy a new computer, she thought, this computer is way too slow. She
knew her mom didn’t care about having the latest technology though and would
prefer to spend her money on other hobbies. They said their goodbyes and
Maria hopped in her car to meet Felix for lunch.

As she drove to the restaurant, Maria thought more about her mom’s computer.
It was not uncommon for people to have computers much longer than back
when she was in university, but she felt ten years was excessive. In past years,
many technologies had been released that had too many bugs and the general
public was more wary of new products. Most people waited until a computer or
phone had been on the market at least six months before purchasing it. She
wondered how the technology industry would last if people were not buying
technologies when they were released and making purchases infrequently.
Felix had arrived early and was waiting for her when she arrived. They
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ordered their food and started to talk about Felix’s latest job offer. His contract
would be over in six months and he had begun the search for a new position.
“So you really think you will need to take the position in Berlin, Felix?” While
the economy was booming, the tech industry had shrunk in the past years
and he struggled to find positions in Munich. “The job pays more than any
other offer and there are really no options for me here. The extra money could
be useful to pay for my health insurance.” Contracting positions had become
popular with companies because the company was not required to offer health
insurance benefits to employees. Luckily Maria had insurance because she had
a fulltime position with the government but Felix’s insurance was very costly.
Maria was unhappy with the idea of Felix working far from home but also did
not want to switch government offices and move to Berlin. They’d only been
married a year but it felt as though they’d been debating what to do about
their living situation for ages. The strain that his job’s constant travel put on
their marriage was unbearable and Maria understood why so few marriages
lasted lately. It seemed that every woman’s magazine focused on how to make
your marriage work or how to get married before you hit your thirties. Maybe
I should pick up one of these magazines soon, she thought. Just then, Felix’s
smartphone rang and she knew he would need to go into work. “Sorry Maria,
the project is almost complete and I really need to...” Maria cut him off. “It’s
okay, I’ll see you at home. I need to work as well anyway. We can talk about
this later.” They paid the bill and went their separate ways.
Maria arrived home and went to her office. She glanced at the newspaper

headline, “Carbon emissions at record high!” This came as no surprise to her;
lately it felt like businesses had a vendetta against the environment. She tossed
the paper in the recycle bin and proceeded to work on her weekend work
assignment. It would be a long night.
7:00 am. As the alarm rang, Maria opened her eyes. She looked at the spot

next to her but realized Felix had already left. He had a busy week ahead and
would not be home until Friday, especially because he was leading a project
currently in its final phase. As he was likely already on the plane she planned
to call him at some point from the office. After getting dressed she put on the
new necklace, which Felix bought her for their first anniversary last month. She
recalled the day that they went to a fancy restaurant after spending the whole
day in a spa. While putting on her make-up she asked herself: “Why don’t
we take a time off more often? We can definitely afford it and both of us are
working so hard. It’s a shame that there’s just not enough time.”

Before leaving the house she had to deal with the new security system Felix
installed last week. The system itself is quite complicated to handle and therefore
Maria needed to double-check whether she set it up the right way. She left with
the feeling that her home was secure, a previously rare feeling. Starting the 3.2
liter machine of her red BMW Z4 roadster she backed out of their driveway.
Although it was a real gas guzzler and very expensive, she loved cruising around
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on the highways without being concerned about any speed limit. The drive to
the office usually took her at least half an hour due to traffic jams, as it seemed
that nowadays everybody has a car. Since the automobile industry had been
booming lately, a great number of new premium cars had been introduced onto
the market. Therefore, Maria already considered buying a new car, one with
more add-ons and an even fancier interior.

Finally arriving at the office she entered the elevator and pushed button “6” –
the floor of the executives of the State Ministry of Internal Affairs. She had been
promoted only a few weeks ago. Despite the heavy workload, including many
weekend assignments, she was looking forward to the new tasks ahead and taking
responsibility for her staff. She appreciated the respect she had received lately,
especially from her male colleagues. Today was going to be a very busy day as
a public vote would take place tomorrow about the introduction of “mandatory
fingerprinting at public transportation stations and places”. Although part of
her job, she was not really supportive of the policy: On the one hand terrorism
seemed to be a topic of major importance and widely discussed in public. The
mandatory fingerprints would enable the government to ensure safety, especially
at airports and other public transportation stations. On the other hand it would
reduce privacy as the government would be able to track the movement of the
people. Remembering the riots in 2019 due to the set-up of face recognition
cameras, in Maria’s opinion the policy would not be passed through anyway.
Since she had to coordinate a lot of stuff for the next day and speak to various
people, the hours passed by quickly.

By working at a governmental institution, Maria stays politically active and
well-informed about current political debates and policy developments. She was
highly in favor of the tax cuts and in general liked the idea of the government
strengthening the position of the individual. Besides, Maria had supported the
latest policies which obliged companies developing new technologies to conduct
additional tests and studies before market launch, especially with regards to
products related to the health care market. Recalling the headline about the
death of an old woman due to technical failure, Maria thought this was a
necessary step, although the swift move away from many technologies may have
had a negative impact on the economy.

At 8 pm Maria was happy to leave the office and headed towards her favorite
furniture shop, deserving a treat. The object of her desire was a fancy dining
table, crafted and made from premium oak, she had spotted on her last shopping
tour on Saturday. Just today, her colleague Paulina had told her what a
great taste she has and that she seems to have an eye for individual and
fashionable interior design. She actually asked her to help her redecorate her
single apartment, offering some money for compensation. Thinking of it, Maria
considered the possibility to make a living out of it. Certainly, she loved the
idea of being her own boss, but would she earn enough money in order to
maintain her lifestyle and to pursue her shopping addiction? She had heard
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about increased government funding programs for entrepreneurs and decided to
do some research about it at home.

Maria postponed the idea for a moment as she arrived at the “FitIn”- the best
fitness club in town. What she liked most about the “FitIn”: the exclusiveness.
The monthly contribution is comparatively high but Maria was glad to pay for
it in return for the privilege of an individualized workout plan and personalized
diet. Since she always hated team sports, she really appreciates having some
time to herself on the treadmill before going home to plan the next day.
Maria struggled to fall asleep that night as many of the past few days’

questions continued to plague her. She wondered how anyone could start a
family with this hectic work schedule and so many life goals to fulfill. Her busy
life could really use some tool to help her coordinate but too many technologies
had proven disappointing in the past. She also wondered how a society could
have such a booming economy but some people still struggling with poverty.
Her mom was having a lot of trouble getting help for her charity work, what if
the elderly population grew even further? Had her mom provided for her old
age or would Maria be responsible for her?

In fact, it seemed like society as whole had many issues such as how to handle
the tradeoff between privacy and protection. Maria didn’t have any answers to
these questions and as the challenges overwhelmed her, she fell into a restless
sleep.

5.3.4.2 Timeline

In 2011, people were living in a world, in which the importance of technology
was increasing day by day. Everyone had a mobile phone, used the Internet on
a regular basis, and kept in touch with friends mainly through social networks.
As a result, the Pope warned during his regular speech in 2012 of the damage
that social values take due to extensive technology usage. At the same time
the world was still struggling with terrorism and rumors of the introduction of
centralized data retention and online spying by the government became louder
and louder.

Besides, the economy was slowly recovering from a serious recession. In order
to encourage a sustained economic growth, the German government decided
on increasing the financial support for education and entrepreneurship. These
measures led to a high employment rate in 2015, the economy was booming, and
Germany had the most entrepreneurs per capita in the world. This demonstrated
the urge of the people to take control of their lives and pursue their own goals
in life. Women were becoming increasingly career-oriented and within a few
years they occupied half of the management positions in Germany. In this
society, career became a way of life and traditional values such as family, society,
sustainability, and charity became less important.

At the same time people were becoming increasingly sensitive to technology



194 CDTM Class Fall 2011

TI
M

E 

ENVIRONMENTAL LEGAL TECHNOLOGICAL SOCIAL ECONOMICAL POLITICAL 

M
er

ke
l: 

Te
rr

o
ri

sm
 

st
ill

 g
re

at
e

st
 

d
an

ge
r 

fo
r 

d
em

o
cr

ac
y 

2
0

1
2

 

P
o

p
e 

d
en

o
u

n
ce

s 
th

at
 s

o
ci

al
 

n
et

w
o

rk
s 

d
es

tr
o

y 
co

m
m

u
n

it
y 

va
lu

es
 

2
0

1
2

 

EX
IS

T 
fu

n
d

in
g 

tr
ip

le
d

 

2
0

1
3

 

D
ec

is
io

n
 o

n
 

fe
m

al
e 

q
u

o
ta

 f
o

r 
m

an
ag

em
en

t 
p

o
si

ti
o

n
s 

p
er

fe
ct

 

2
0

1
4

 

2
0

1
5

 

En
tr

ep
re

n
eu

rs
h

ip
 

b
o

o
m

in
g,

 
U

n
em

p
lo

ym
en

t 
at

 
a 

re
co

rd
 lo

w
 

B
u

n
d

es
ta

g 
b

ill
s 

“P
u

b
lic

 
su

rv
ei

lla
n

ce
 a

ct
” 2
0

1
5

 

2
0

1
6

 

M
as

s 
d

el
et

io
n

 o
f 

Fa
ce

b
o

o
k 

ac
co

u
n

ts
 

af
te

r 
“P

u
b

lic
 

Su
rv

ei
lla

n
ce

 A
ct

” 
 

C
h

ro
n

ic
 p

at
ie

n
ts

 
to

 p
ay

 u
p

 t
o

 2
0

%
 

b
y 

th
em

se
lv

es
 2
0

1
6

 

6
0

%
 o

f 
m

ar
ri

ag
es

 
en

d
 w

it
h

 a
 d

iv
o

rc
e 

w
it

h
in

 8
 y

ea
rs

 2
0

1
7

 

N
at

u
ra

l S
ci

en
ce

: 
El

ec
tr

o
m

ag
n

et
ic

 
fi

el
d

s 
p

ro
ve

n
 t

o
 

d
es

tr
o

y 
D

N
A

 2
0

1
8

 

K
ar

ls
ru

h
e’

s 
ju

d
ge

s 
ca

n
ce

l P
u

b
lic

 
Su

rv
ei

lla
n

ce
 A

ct
: 

u
n

co
n

st
it

u
ti

o
n

al
 

2
0

1
9

 

R
io

t 
in

 H
am

b
u

rg
: 

G
iv

e
 u

s 
o

u
r 

id
en

ti
ty

 b
ac

k!
 2

0
1

9
 

IC
T 

in
d

u
st

ry
 lo

se
s 

gr
o

u
n

d
. C

ar
 m

an
u

-
fa

ct
u

re
rs

 
b

lo
o

m
in

g.
 2

0
2

0
 El

d
er

ly
 d

em
an

d
 

su
b

si
d

iz
in

g 
o

f 
te

le
m

ed
ic

al
 c

ar
e

 

2
0

2
2

 

2
0

2
4

 

A
 n

ew
 A

u
to

b
ah

n
 t

o
 

b
e 

b
u

ild
 t

h
ro

u
gh

 
n

at
io

n
al

 p
ar

k 
“B

er
ec

h
ts

ga
rt

en
” 

 

A
 7

6
 y

ea
r 

o
ld

 d
ie

s 
in

 h
er

 h
o

m
e 

d
u

e 
to

 a
 s

o
ft

w
ar

e 
b

u
g.

  

2
0

2
5

 

Figure 5.6: Timeline for scenario "Me, Mylself & No More i"
Source: own illustration
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and its impact on their lives. When the German government introduced the
"Public Surveillance Act", which paved the way for total camera surveillance
as well as monitoring of social networks and email accounts, people began to
recognize ICT as an invasive enemy. This perception was enforced by the public
concerns with regard to the negative effects of electromagnetic fields on health.
Gadgets were no longer understood as a status symbol, consequently ICT began
losing ground. People were expressing their personalities through their interests,
personal style, and career. This led to an increased demand for premium cars
and luxurious consumer goods. By 2016 people have become more aware of
their privacy. After a two-week riot in Hamburg, the Public Surveillance Act
was revoked and social networks lost most of their users.

Although climate change was becoming apparent, governments never agreed
on a common plan of action against it. The individual acted to make envi-
ronmental friendly decisions that did not significantly impact his lifestyle but
never forced himself to act on a larger scale. Environmental organizations lost
their importance and there were even cases of natural parks being destroyed
by enormous construction projects. By 2023 public transportation had become
practically redundant and thus reduced to the absolute minimum because nearly
everyone owned a car. Traffic problems increased and air pollution in big
German cities reached threatening levels. Nevertheless, people didn’t consider
giving up their cars because they suited their personal needs and working
lifestyle best.
The individual was becoming the most important entity of the society -

many marriages collapsed and people cared less about those left behind by
society’s changes. As a result, there was a substantial decrease in charity.
In correspondence with the individualistic moods, the social welfare system
also took a notable hit in 2016, when the government decided on further
deregulation of the healthcare market which led to chronically ill patients
paying as much as 20% of their medical care. The elderly saw themselves
in distress as family structures have lost importance by 2020 and caretaking
has become very expensive. Technology was not an option, since there were
numerous cases of people losing their life due to technical failures.

5.3.4.3 Signposts

Following, the fictional events of the timeline are generalized to formal signposts
which may help the reader to identify real world developments that could lead
up to the described scenario.

Reduction of welfare system A higher level of individualism may force govern-
ments to reduce their support for the welfare system. People will consequently
find themselves forced to provide for themselves even when they are older. On
one hand, reduced taxes will leave the population with a higher amount of
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spending money. On the other hand, the elderly population will face a serious
problem with providing for healthcare and caretaking.

Promotion of equal employment opportunities for women The introduction
of artificial quotas for women in high-level positions will increase their chances
to have a successful career. Emancipation will become a lifestyle and women
may begin to define themselves by their work. As a consequence, many of them
may decide against having children which will make the demographic problems
even worse and lead to degradation of family values.

Decreasing importance of families Due to the highly heterogeneous interests
of individualists, they tend to not be willing to make compromises with their
lives, spare time, and relationships. Families build upon willingness to adjust
to other people and new life situations and to sacrifice certain freedoms for
the sake of living together and bringing up children. One indicator for the
decreasing importance of families is the number of single-parent households.
A lack of family values may lead to general weakening of the societal values.
Serious problems may also arise for the elderly, since they wouldn’t have anyone
to rely on.

Frequent technological failures Competition on the technology market has
become fierce in the last decades. Manufacturers are extremely pressed for
time and the time-to-market may become even more important than extensive
testing of the product. At the same time, customers do not hesitate to exchange
a product for an alternative one if it fails. Frequent failures led to distrust in
technology and may bring whole industries to a halt. Furthermore, people are
becoming more aware of their health and of environmental accidents and may
thus easily ban certain technologies if they are believed to be harmful.

Environmental destruction The influence on the environment has often been
a reason for abandoning a technology. At the same time, people usually put
convenience and economical factors before environmental sustainability. It is
easy to make environmental friendly decisions which do not impact one’s life
much and salve one’s conscience. Environmental destruction can thus be an
indicator for a developing individualistic society which puts it’s interests up
front.

Loosening of privacy regulations On the one hand, governmental decisions
which are intrusive to the private sphere may lead to a general disregard
for technology. On the other hand, such regulations may be accepted by the
population if they have some kind of fear as a background, e.g. fear of terrorism.
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AAL in Remote Areas

Thilo Arnold, Marcus Lehmann, Simon Pickert, Björn Verse

The hCube is an abbreviation for “health cube”, a medical station which
is designed for remote areas like small towns, villages or even less populated
areas. The hCube is staffed and monitored by a nurse. It is equipped with state-
of-the-art telemedical devices and medical data management platforms that
assess health status and risks of individuals and allocates patients to doctors.
The hCube tackles the increasing need of people in remote areas to have easily
accessible and affordable health care services. Quality of life in villages and
small towns suffers from the lack of easy accessible health care as distance to the
next doctor’s office already appears to be a significant barrier for maintaining
high-standard health care. Therefore hCube gives village residents the chance
to benefit from comparable health care services like people in urban areas.
The hCube’s business model emphasizes a strategic public-private partnership
by engaging governments, federal states and municipalities in its funding and
operation. Instead of equipping every household with costly telemedical devices,
the hCube is rather installed in central and accessible locations of villages.
Various sensors allow doctors to fastly and reliably make a diagnosis. Funding
and revenues for this business model come from the public sector as well as from
health care insurances. These customers of the hCube benefit from efficiency
gains due to the smart allocation of patients to doctors. The hCube also avoids
unnecessary and cost-intensive medical treatment and overmedication through
building up integrated health care infrastructures and its interconnection to far
off specialist and in-patient health care providers.
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6.1 Introduction
Health care related services are one of the most important application fields of
AAL. Adequate health care provision, which is easily accessible for everybody,
becomes a major challenge in remote areas of industrialized countries: population
in German villages and even smaller stripes of land, usually considered as remote
areas, will considerably shrink. Furthermore, population in those remote areas
gets older [357]. Consequently, the amount of chronic, more complex and
severe diseases increases as well. This leads to higher costs for health care as
medical therapy for those diseases is even more cost-intensive [360]. As mobility
decreases with age, adequate and easily accessible health care infrastructures in
remote areas gain importance.

But demographic change does not only affect patients in remote areas: half of
the country doctors are currently 55 years and older, especially in the territorial
federal states of Germany and is expected to retire in the next two decades
with no successors to follow. The increasing lack of general country doctors for
maintaining the currently poor health care standards in remote areas becomes
even more challenging: with 2.500 country doctors already lacking in 2009,
German health care policy makers estimate that in the next years there will be
a lack of more than 20.000 practitioners in Germany[361]. Especially German
federal states with large rural areas face an imbalanced and therefore highly
cost-inefficient provision with health care: while most urban areas already have
an oversupply with medical services, remote areas increasingly lack basic health
care provision by general practitioners [359].

Country doctors are already overburdened due to the high number of patients
they need to care for. Well coordinated and smartly prioritized health care for
those patients is needed. Furthermore, country doctors are poorly interconnected
with specialists in urban areas. Integrated health care models, which can bridge
current boundaries of in-patient and out-patient providers, have not yet been
broadly established due to a lack of technological know-how and working business
models. These challenges call for business models and product ideas that are
able to deliver high standard health care to remote areas.

6.2 Business Idea: hCube
The product name “hCube” is an abbreviation of “health cube”. The hCube is
a semi-automated medical station designed for operating in remote areas, where
people have poor and inconvenient access to health care. It is equipped with
state-of-the-art sensors and software that allow patients to conduct medical
checkups and have doctors remotely make a diagnosis. It is connected to a
network of affiliated physicians all over Germany and thus coordinates patient
data among physicians and involves the right specialist if necessary. Medical
checkups in the hCube are time-efficient, as former time-consuming diagnosis
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Figure 6.1: Use Case Categories
Source: Own illustration

steps are taken over by fast and reliable sensor technologies.
Patients using the services of the hCube can be ascribed to one of five use

case categories (see figure6.1). The benefits of the hCube for health insurances,
doctors and patients derive from the specific use case category the patient is in.
Curing low risk illnesses like colds or sore throats usually do not need physicians’
advice, therefore costly consultations in the doctor’s office can be replaced by
standardized telemedical care. On the other hand, serious illnesses call for fast
advice and help of (specialized) physicians. In this context, the hCube is able to
assess the risk exposure, to prioritize patients and thus smartly allocate them
to the doctors who are able to provide the necessary care. Chronic diseases and
aftertreatments demand regular appointments evaluating the progress of the
treatment. Those regular checkups can be done in the hCube, saving time for
the patient by avoiding frequent travelling. Regular checkups with the hCube
contribute to a comprehensive picture of the patient from a medical perspective,
allowing physicians to detect irregularities and thus to identify risk factors and
illnesses at an early stage. Furthermore, cases of emergency can be identified
in the hCube (e.g. a stroke) and an emergency doctor is connected while the
ambulance is on its way to the hCube.
The following use case scenarios of an acutely ill patient with a high risk

exposure and a chronically ill person examplify the functions and processes of
the hCube.
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Acutely ill patients Tina Meier is 51 years old and lives in a village of 250
souls. She has had a sore throat for three days but has gone to work nevertheless.
As driving to the next doctor’s office would take 40 minutes and waiting time
is usually high, she decided to have the seven minute ride to the neighboring
village where an hCube is situated. Before getting on the road, Tina checks the
current occupancy rate of the hCube with her smart phone and as expected
waiting time for a new incoming patient is only 10 minutes, she enrolls in the
waiting list and starts her car’s engine.

When she enters the hCube with her electronic health insurance card, the
community nurse asks Tina to sit down in the waiting area. As she has not
filled out the medical questionnaire yet, she does so by using one of the tablets
available in front of every seat. After having answered some personalized
questions concerning her current condition, the system asks her to pick a doctor
from a list. Usually her family physician would have been picked automatically
and thus would be responsible for Tina’s hCube visit, but the daily hCube-
quota of her family physician is already used up (see figure 6.2). Afterwards,
she proceeds to the checkup room, where she stands on a sensor panel. The
sensors, embedded in the walls around her and in the panel, are recording body
temperature, pulsation, blood pressure, respiratory rate and additional health
related data. As she indicated sore throat in the questionnaire, she is asked
to open her mouth for the HD-camera to take pictures. Furthermore, she is
asked to use the spirometer in order to conduct a pulmonary function test as
she indicated that she had breathing trouble last night. After ten minutes the
checkup finishes and a lung doctor is connected to the hCube and is displayed
at the screen in front of Tina. He tells her that he has had a view on her patient
profile. He suspects her to be ill with pneumonia. However, he needs to examine
her a little more. Therefore the community nurse helps Tina to put on a vest
which functions as a stethoscope in order to conduct a pulmonary auscultation.
Seeing the data about Tina’s lung function in real time, the doctor decides to
x-ray the lungs. Afterwards Tina leaves the checkup room and has a seat at
one of the two video conference terminals inside the hCube. Again the lung
specialist is broadcasted on the screen for the final diagnosis. He concludes
that Tina is ill with pneumonia, gives her some medical advices and sends a
digital prescription to the nearest pharmacy where the medicine is available.
Tina is advised to have another hCube checkup in two days. Therefore, the
lung specialist reserves her a slot in his contingent.

Chronically ill patients Gerd, 39 years old, is HIV-positive since 11 years.
He needs regular examinations and as he is under medical treatment at three
specialists who work at the university hospital in Munich, his biweekly visits
to the doctors including travel and waiting time usually last the whole day.
Recently an hCube has been installed in his small home town. Gerd’s visits to
the hCube usually last thirty minutes. After being checked, the nurse draws
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Figure 6.2: Mock-up for Selection of Physician
Source: Own illustration
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blood which is directly analyzed. The results are stored in Gerd’s medical profile,
which is remotely accessed by the three specialists of the hospital. Usually the
videoconference with all three doctors takes place at the hCube. But sometimes
Gerd takes the opportunity to communicate with a doctor from home, using
his own video chat-equipment.

These two use case scenarios already give an impression about the functionalities
of the hCube. However, every successful product or service is embedded in a
business model. In the following sections the business model of the hCube is
evaluated according to Osterwalder’s building blocks Osterwalder and Pigneur
[358].

6.2.1 Value Proposition
The core value proposition of the hCube is to enhance health care provision
in remote areas where patients face difficulties to have nearby access to basic
medical services. The hCube is a gateway to high-quality health care in remote
areas via an innovative business model: it comprises of telemedical devices
and patient data software that handels the medical data of patients in order
to smartly allocate physicians to patients based on individual medical needs.
Hence the hCube tackles not only the increasing lack of generalist country
doctors, but also supports patients to have easier access to specialist medical
diagnosis and treatment which are currently mostly located in far off urban
areas.

The hCube is built on a strategic public-private partnership, as insurances as
well as the government fight high costs and inefficiency in the medical sector.
In this context, telemedicine is considered to be a solution especially for areas
with few health care providers. Rather than having each patient purchase
telemedical devices on his own, hCube bundles state-of-the-art telemedical
resources and achieves high quality treatment/diagnosis opportunities as well
as operating efficiency through a high occupancy rate. The core strategic
approach of the hCube is therefore to provide the benefits of telemedicine to
large integrated community as it also helps to interconnect and integrate former
separated health care providers, currently located in remote as well as urbanized
areas. Through this approach hCube opens up unique opportunities to involve
public stakeholders who have an interest in supporting communities rather than
individuals. In light of the highly regulated primary health care sector, this
approach can lower market entrance barriers. The values for the public and
private stakeholders can be drawn as follows:

Patients Patients have more convenient, timely and easier access to health
care in their near environment. The hCube provides high-standard health
care to patients by building upon newest telemedical technologies. It smartly
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coordinates information among general physicians, specialists and in-patient
providers. The hCube makes health care for patients more customized and
integrated that is highly needed to cure more effectively chronic and severe
diseases.

Health Care Providers The hCube helps to save costs and time: it lowers
workload of health care providers through smart patient data management which
optimizes the allocation of patients in remote areas to designated physicians,
pharmacists and in-patient providers. Thereby it can avoid conflicting medical
treatments as well as overmedication. Physicians, affiliated with the hCube, are
provided with new opportunities for prevention of diseases as medical profiles,
which are updated via hCube, enable an early detection of diseases.

Health Care Insurances While statutory insurances set up appropriate remu-
neration schemes for hCube medical services, they highly benefit from the smart
and efficient pooling of health care provider resources. The hCube supports
insurances in depletion of cost-inefficient double structures and oversupply in
health care. Therefore it stabilizes and saves spending through the avoidance of
unnecessary, cost-intensive treatments.

Public Sector The hCube strengthens the health care industry which has
been promoted by public policy makers in Germany for years. It offers expan-
sion opportunities by building up high-tech medical systems in remote areas,
simultaneously creating new employment opportunities for nursing staff. From
the view of public sector entities the hCube serves as a solution to fulfill their
legal obligations to ensure an adequate standard of primary health care across
the whole country. Furthermore, the hCube could enable opportunities for
new quantitative (statistical) public health research through the anonymous
collection and evaluation of constantly updated medical profile data. Patient
data, collected and evaluated in the hCube, could be exchanged with public
entities for public health purposes.

6.2.2 Customer Segments
The hCube has two customers segments: the public sector including national
government, federal states and municipalities and on the other hand health care
insurances. The national government provides funding and financial incentives
for interested parties while federal states which usually (co-)finance health care
infrastructures as well as municipalities compensate for the acquisition costs of
the hCube.
The other customer segment of hCube are health care insurances. They

remunerate the medical services as well as other running costs which arise
during the operations of the hCube. Additionally health care insurances have
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Figure 6.3: Channel Mix
Source: Own illustration

to set up appropriate remuneration schemes for physicians who treat patients
via the hCube.

6.2.3 Channels
As the hCube needs to address different customer segments, a multi-channel
strategy helps to reach each customer segment according to its individual needs.
In the following paragraphs, the channel mix for those who buy the hCube
(Federal States), deliver services through it (physicians, pharmacies) and the
end-users (patients) are presented.

Channel Mix for Customer Segment Federal States Communication, distri-
bution and sales channel for the segment “Federal States” have to emphasize
personal contact. This is due to the high acquisition cost of the hCube which
require comprehensive professional advice. Moreover, it can be expected that
public authorities purchase hCubes in bulk, which is why negotiations become
important. In order to persuade municipalities to install hCube, firstly the top
government officials are approached, as the hCube solves a political problem
(health care for remote areas). The hCube is delivered ready-to-use. Main-
tenance is carried out regularly by a team of mechanics, who can also solve
software issues remotely. Communication channels for after-sales services are
integrated in the hCube itself (e.g. online requests for maintenance including
bug report).

Channel Mix for Customer Segment for Insurances Following this top-down
approach, hCube representatives raise awareness among insurances on trade fairs
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and through personal appointments, already having the support and interest
of public entities on their side. Furthermore the functioning of the hCube is
demonstrated in a show room, located in Berlin. A website is used to provide
interested parties a first contact point, also integrating a virtual show room
which offers the opportunity to experience the process of a medical checkup
from the perspective of a patient or of a physician.

Channel Mix for Medical Staff Firstly awareness among doctors is raised via
personalized mails and articles in specialist magazines. In order to persuade
doctors to affiliate to the hCube, they receive a customized calculation created
with respect to a doctor’s answers in an only survey which shows the potential
benefits of an hCube commitment. Furthermore, sales force visits serve as
an opportunity to persuade physicians to take part in the hCube model. In
this context, the partnering with insurances and medical device suppliers,
who already are in a relationship with the respective physician, serves as an
opportunity to avoid the disadvantages of cold calls. Regarding evaluation and
support purposes, physicians can join hCube classes (e.g. offered at conferences)
or sign up for hCube webinars. In cases of urgency call center agents provide
help.

Channel Mix for Patients Potential end-users need to be informed about the
possibilities the hCube provides, in order to be able to decide if and when to
use it. Awareness is raised through affiliated physicians and media coverage
in local newspapers. Regarding non-treatment related questions about the
hCube, patients can get information on the hCube website or through regular
introduction sessions which take place at their local hCube and are conducted
by professionals of the hCube team.

6.2.4 Customer Relationships
Since the customer segmentation for the hCube has lead to two different groups
with individual needs and interests, one needs to clarify the type of relationship
that is intended to be established with both customer segments. The federal
states and the municipalities need dedicated personal assistance, as trust has to
be built and maintained permanently. Therefore one person is assigned to deal
with all the upcoming issues personally. Problems can be solved individually
and the personal approach emphasizes the importance of the relationship. The
importance of approaching public authorities as the gatekeeper to the primary
health care market justifies the high costs for this type of relationship.

Relationships to insurances are maintained on a personal but not that intimate
level as with the public sector. One exception is the implementation phase during
which insurances receive a dedicated personal assistant. For insurances’ questions
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concerning running hCube operations, automated services are implemented, as
the hCube can handle a high number of different patients.

Although not being a direct customer, the relationship to end-users is shortly
described. End-users will be supported by automated services and if necessary
receive personal assistance. For instance, the hCube automatically communi-
cates with patients and the community nurse can provide additional personal
support. Since end-users can be divided into five segments, according to the
use cases, the hCube’s automated service needs to be adjusted to each end-user
segment’s needs.

6.2.5 Revenue Streams
The revenue stream of hCube’s business model consists of a onetime payment
for the sale of the hCube and a continuous cash inflow during operations.
Municipalities and federal states are financing the entire physical build-up of the
hCube, paying for the ready-to-use hCube. The price includes the production
and development costs as well as a certain margin.

The second revenue stream is generated through the operations of the hCube
and depends on the kind of treatment that is conducted in the hCube. The
treatments of the patients are remunerated by their health insurances and are
paid to the administration of the hCube.

When comparing this two revenue streams, major earnings are made through
the second stream, assuming a high occupancy rate and lifetime of the hCube.
The first stream’s onetime payments are not accounting for high margins, as
penetration pricing is used as a strategy in order to gain high market shares.

6.2.6 Key Resources
The resources required to deliver the value propositions of the hCube can be
divided into the categories physical, intellectual, human and financial, whereas
the physical and intellectual resources can be perceived as the most important
factors.

Physical

Taking a closer look at the physical resources, the hCube consists of a moveable,
standardized container providing the working space. The interior and overall
equipment is set up in a modular structure, thus allowing for customized settings.
This container is equipped with medical devices, like a chair furnished with
sensors and a body scanner, telemedical devices like a high definition camera
as well as the ICT infrastructure to connect the patient and the nurse in the
hCube with the physicians in hospitals and their surgeries. These devices are
not only transmitting video and audio data, but also other related patient
data measured through the sensors. Already existing and medical technology
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Figure 6.4: Groundplan and layout of the hCube
Source: Own illustration

developed till 2025 is used to set up the hCube laboratory, like for example
instruments like an X-ray unit or an ultrasound scanner. Beside the medical
technology, general medical equipment for such a station is needed to ensure
the hygiene requirements and allows the nurse to follow instructions of the
doctors, like instruments for blood taking and analyzing in the hCube laboratory.
Furthermore, the container will be equipped with general office equipment like
a laptop for the nurse to provide for example the scheduling service.

Figure 6.2.6 shows the layout of the hCube from above. The desk of the
nurse is located close to the entrance and waiting area in not separated rooms,
allowing the patient to have a chat with the nurse while waiting. In the two
separated measuring areas the sensor chair having physical contact with the
patient and the body scanner with visual measuring sensors are located. A
separated tele-medical conference room and the above describe laboratory are
located on the left hand side of the hCube layout.
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Intellectual

Looking at the required intellectual property needed to secure the business
model, first of all patents for the telemedical measurement chair and the body
scanner as well as utility patents for the medical container itself and the
standardized layout of the hCube is needed. Secondly, the software to run the
ICT infrastructure like the scheduling software to organize the specialists and
telemedical appointments with doctors has to be acquired or protected. The
required legal and professional medical knowledge is provided through the key
partners.

Human

Regarding human capital, specially trained nurses are needed, who are familiar
and educated for the hCube and its instruments. Furthermore the nurse is
acting as a social contact for the patient and therefore will additionally receive
a psychological training as well. This helps to reduce the workload of the
doctors, who are often consulted to have social contact. To introduce the hCube
to the heads of the municipalities, educated representatives and sales experts
are needed. Technicians are providing the maintenance of the station and the
medical devices within the hCube. Furthermore, an emergency hotline for
patients and nurses and emergency technicians ensures the satisfaction of safety
standards. Finally a headquarter of the hCube venture is responsible for the
administration, operation, production planning, sales and after sales of the
entire hCube.

Financial

Several funding stages are necessary to run this business model. First of all
funding for the R&D and establishing the described intellectual property is
required. The R&D can partly be outsourced and provided through cooperation
with key partners like universities and independent research institutes. After
developing and evaluating a prototype, a customer base and distribution channels
are built up. At the same time the series production is set up and needs to
be funded. After creating the first revenue stream through sales, the second
stream through the operations of the hCube is emerging and is step by step
replacing the required funding to serve the expenses.

6.2.7 Key Activities
The key activities discussed in this section can be divided into activities required
to produce the hCube and those which are needed for the hCube to operate
successfully.
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Key Activities Before Factory Acceptance Test

As the hCube is a complex high-technology product, R&D are important
activities. Doctors, insurances and patients have to be closely involved in the
development process, in order to meet everyone’s needs satisfactorily. Thus
requirements engineering becomes a key activity. The development phase
concerns hardware (e.g. architecture of hCube, sensors) as well as software (e.g.
design of checkup surveys).
Every hCube is made to order and can be customized due to the modular

design. The manufacturing process is similar to the one of a car, with the
specialty that every product part is produced by partners. In terms of pro-
ducing the hCube, only the assembly of the pieces and the installment of the
software system are done inside the hCube production plant. Therefore a smart
procurement and logistics system is important, as pieces that are out of stock
delay the made to order production process.

Delivering the hCube to its final destination by truck is the penultimate key
activity. Lastly, the hCube is set up correctly, including connecting it to the
circuit and internet and doing some general test runs on correct functioning.

Key Activities For Operating The hCube

Four key activities for operating the hCube can be distinguished: risk assessment,
quota management, telemedical checkup and billing.
Patient data that is collected during the hCube visit is constantly assessed

for risk, in order to improve allocation of physicians’ resources. The immediacy
of medical consultation depends on the risk category a patient is in. Ranging
from “Emergency” (level five) to “No Risk” (level one), the calculation of the
risk level lays the basis for the physicians involvement in the hCube (see figure
6.5). The algorithm used for this calculation considers the historic as well as
recently collected medical data which is used for updating the patient profile.
Through physicians’ feedback on every patient’s assessment (“Has the risk
category, hCube calculated for the patient you just reviewed, been correct?”),
the algorithm is generally optimized and the individual accuracy for each patient
is improved.
However, the risk assessment and the decision about involving doctors on

this case to case basis do not work without a quota management. Doctors have
to indicate when they are free to care for level four patients and how many
patients regardless of risk category they can handle per day. Instead of letting
doctors enter their hCube time slots maunally, it is also possible to connect
the quota management system to the doctors’ schedules and figure out optimal
hCube time slots automatically. Thus the hCube’s software optimizes resource
utilization. This doctor specific time slots are then filled by hCube patients all
over Germany, whereas patients’ preferences (e.g. one specific doctor, a doctor
nearby) are considered.
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Figure 6.5: Risk Assessment
Source: Own illustration

Doubtlessly, the medical checkup during which data about the patient is col-
lected builds the basis for delivering the value proposition to patients, physicians
and insurances. Numerous sensors allow collecting exact vital data. Furthermore
questions about symptoms are asked and answered by the patient via touchpad.
Physicians can configure patient-specific checkup-procedures, indicating which
data and therefore which sensors are needed. All information is stored on the
electronic health insurance card (respectively its online servers).

Billing is the last key activity for ensuring successful hCube operations. The
fee hCube charges physicians for each patient’s visit depends on the visit dura-
tion, remuneration and number of hCube patients that a physician has already
cared for. Physicians therefore have to indicate the type of treatment they
conducted via the hCube as the remuneration they receive from insurances
depends on this type. In general the billing system is designed to ensuring com-
prehensive medical care and allocating resources by setting financial incentives
for specific physicians, treatment time-slots or hCube areas.

6.2.8 Key Partners
Important partners are the government and federal states, especially the so called
territorial states like Lower Saxony. Public authorities are asked to subsidize
the hCube development, as well as to promote the hCube among statutory
health insurances. For both, insurances and physicians, the government can
set up incentives that lead to a greater acceptance of the hCube business
idea. Therefore it is important to get those public authorities enthusiastic on
hCube. The fostering contact with insurances leads to the second important
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partnership: the statutory insurances. On the one hand they have control
over the remuneration of authorized physicians and therefore influence hCube’s
revenue stream and the attractiveness for a doctor to affiliate with the hCube.
On the other hand, insurances have access to the patients’ profile database and
are involved in the development of the electronic health card platform which is
a key resource for the hCube’s business.
Since the general business idea of hCube includes the coordination between

physicians and their patients, another very important key partner are profes-
sional associations of physicians. In order to reach and persuade physicians to
affiliate to the hCube network other trustworthy channels of these associations
may be used. Furthermore, education on newest hCube developments can be
provided in cooperation with associations which often host conferences around
Germany.
The third key partners are the production partners. They are necessary to

build up a solid production and supply chain.
Lastly, for producing a highly complex product like the hCube the different

technical devices need to be selected and constantly checked for improvement
opportunities. Therefore, the engineering departments of universities specializing
in medical technologies as well as university hospitals are key partners in the
field of R&D.

6.2.9 Cost Structure
The hCube is a manifold business model that not only includes a compact cube
container, state-of-the-art telemedical equipment, and patient data software,
but also requires the supervision by a nurse. Therefore the most inherent costs
in the business model are R&D costs, fixed and variable costs for producing the
cube itself, as well as running costs.

R&D

While the hCube can build upon already developed, but non-contiguous telemed-
ical devices, there is so far no comprehensive telemedical device set for health
care provision in remote areas. Therefore, the business model in the first place
calls for R&D costs in order to develop and standardize a comprehensive und
coherent set of telemedical technologies.

Production of hCube

Another cost type are fixed costs like employees’ salaries or the rent for the pro-
duction plant. They occur independently from the number of output (hCubes).
Variable costs however only occur if an hCube is produced. This cost type
consists for instance of the pieces’ buying prices (sensors and other material)
and the costs of the electricity needed for the assembly of all components.
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Running Costs

Fixed running costs occur, no matter if patients visit the hCube or not. The
salaries of the community nurse or the rent for the lot serve as examples for this
category. Variable running costs are electricity costs, materials like one-way
gloves, syringes, detergents, as well as maintenance of the software and the
other telemedical technologies. In comparison to the fixed costs these variable
costs are not only well assessable as they are comparable to already existing and
conventional medical practices of physicians, but they can also be reduced over
time: with increasing standardization and mass diffusion of hCubes economies
of scale can be realized. This holds particularly true for software and equipment
maintenance and the purchase of medical materials. In conclusion, the hCube is
rather a value driven business model as it focuses on value creation to provide
innovative and high-standard health care to patients in remote areas.

6.3 Scenario Robustness Check
In the following sections the four scenarios will be assessed regarding their
compatibility with the business model hCube and its core value proposition,
features, and functionalities. These four scenarios are based on a four-square-
matrix with individualism and technology acceptance as the two continuous
key drivers. Main crunch points are data privacy concerns of the population as
well as the unwillingness of customers to accept technologies interfering in their
well-being, health and personal lifestyle. Furthermore, the robustness check
refers also to the growing loss of social interaction with doctors as patients will
be primarily treated via telemedical devices in the hCube.

6.3.1 hCube in Scenario “Back to The Roots”
This scenario is very unsupportive for a healthcare solution like the hCube.
Due to the recent catastrophes caused by intensive integration of technologies
in the everyday life, people fear that the use of technologies might cause
diseases. As a consequence the original value proposition becomes futile and
the hCube experiences big distrust. The medical development turns away
from technologies and ordinary medicine gains in importance. Additionally
remote areas are attractive due to stronger family values and therefore densely
populated. That on the one hand allows doctors to settle down in remote areas
without problems. Thus the lack of medical support in rural areas will reverse
by its own. On the other hand the stronger family network makes telemedicine
questionable, due to enough proximity within the family. Nevertheless, if
the hCube can guarantee harmlessness, people could use the product despite
their fears. hCubes’s value proposition is still working because it organizes
the doctor-patient communication very effectively. Prevention is also still an
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interesting factor for both insurances and patients. Summarizing the situation
in the scenario “Back to the roots”, the hCube would face huge risks of being
rejected.

6.3.2 hCube in Scenario “Me, Myself And No More I”
In the scenario “Me, myself and no more I” the protagonist Maria wonders
how a highly individualistic society can provide care to people in need if
society is not in favor of new technologies that could help and assist them.
While the general need for health and foster care as well as personal assistance
increases, people will in the same time focus more on their personal life and
well-being. They won’t be as willing to care for others. In fact, in this scenario
hCube would face a rather unsupportive or at least questionable business
environment for broad implementation: People will express severe reservations
about technologies interfering in their personal life with regards to privacy issues
as well vulnerability to technological failures. Consequently, they will not be
very supportive towards handling and management of their sensible patient
data via hCube. On the one hand, there will be an increasing need for health
care and medical services, especially in remote areas, since villages and other
rural areas lack community spirit and family structures which could step in if
relatives are sick. This will increase the spending on health care services even
more as people cannot primarily rely on their families and close community. On
the other hand, people will have a more skeptical and hostile attitude towards
hCube as it embodies high-tech telemedical appliances and data management.
In conclusion, hCube faces a paradox situation: The business model might be
poorly accepted among potential customers as people will be sceptical towards
the smart exchange and management of their personal medical data with third
entities via hCube. However, the market environment is quite favorable for
hCube as there will be a high demand for health and foster care services in the
meantime, especially in remote areas.

6.3.3 hCube in Scenario “Me, My Tech & I”
Comparing the scenario “Me, My Tech and I” with the other three scenarios,
medical care in rural areas will be most important in this scenario. People are
focusing more on themselves and help each other’s less within social communities
like families. Advanced demographic change and rural depopulation increases
the demand for health care among the remaining citizens in rural areas. The
population is willing to use new medical technology, which goes hand in hand
with legal acceptance of new medical technology. Treatments like prevention
and assistance services for a healthier life are growing. As a result research
and application of technology in the health care sector will increase and new
treatment methods will be developed and reach a marketable stage. Telemedical
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treatments are standard methods of the health care sector. This lowers the price
for medical and telemedical equipment due to economies of scale and increasing
availability and affordability of AAL products on the mass market. As hCube
will be equipped with several state of the art telemedical sensors and actors,
the price of a product like the hCube is decreasing. Against this background,
in this scenario the described factors will lead on the one hand to the highest
demand for products like hCube and on the other hand to the lowest production
price compared to the other three scenarios. Finally these facts will lead to the
highest sales rate of the hCube in this scenario.

6.3.4 hCube in Scenario “Electronic Hearts”
In the scenario “Electronic Hearts” technologies are commonly accepted to
improve everyday life by taking on tasks that are time-consuming and not yet
carried out efficiently. From a technological perspective, the state of development
(e.g. concerning sensors) as well as the acceptance of technologies by end-users
will favor the emergence and successful implementation of the hCube. Health
care is considered to be an important topic in the scenario. People emphasize
family values and want to be able to actively take part in community life as
long as possible which requires high quality health care for this ageing society.
The scenario shows that remote areas are still attractive for people to live
in, as a lot of daily tasks can be done at distance (e.g. videoconferencing).
Thus, people expect the public sector (municipalities) and insurances to offer
similar possibilities in terms of health care. One important barrier, the hCube
faces in this scenario is the lack of human contact. Although technologies are
accepted, they are expected to support interactions and not to totally replace
them. Thus doctors’ personal commitment plays a key role. Certainly, the
community nurse supervising the hCube is of great importance, as she cares
for the social dimension of an hCube visit. As long as doctors can make their
patients feel that a human is actually understanding and caring for their needs,
people will consider they hCube as a device, that like their smart home devices,
yields efficiency gains.

6.4 Conclusion
The hCube is an innovative business model that helps to maintain primary
health care infrastructures in remote areas. The hCube yields new synergies in
terms of integrated health care services by smartly matching patient and doctor
capacities and interconnecting formerly separated in-patient and out-patient
providers. Hence it directly responds to the emerging policy and social trend
towards a more integrated “ambulatory health care centers”. This enables
not only new individualized medical treatment opportunities for chronically ill
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people, but also provides benefits to the public sector and health care insurances
by avoiding unnecessary and poorly coordinated medical treatments.
However, the outlined business model is based on the current technological

state regarding medical sensors and appliances. Further business opportuni-
ties for the hCube may arise from technological progress in the (tele)medical
equipment industry once new sensors and thereby therapy appliances become
available. In addition, hCube carriers can achieve additional returns once the
hCube can be interconnected to home- and mobile-focused AAL sensors and
services like mobile or smart home devices.
Another possibility is to set up the hCube as a more flexible cube which

can be moved more easily from one village to the other. By bundling financial
resources of several administrative districts and municipalities these public
sector entities may also lower their acquisition costs and still deliver the benefits
of the hCube to their inhabitants.

Finally, additional business opportunities and revenues for hCube carriers may
also arise from processing individual medical profiles. Those private customers
could be provided with add-on premium services like voluntary health and
nutrition counseling, privately paid preventive check-ups or any other health
and lifestyle coaching.
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Second Healthcare
Market

Ferdinand von Bennigsen, Dominik Franz, Sophia Höfling, Jonas
Lehmann

Valeo is a Latin word that means “I am in good health“. It is a mobile
application that supports the user to eat healthy and avoid malnutrition.
In order to create individualized nutrition plans Valeo collects health data

from the user via questionnaires and medical sensors that are attached to or
even implanted into the body. Furthermore, eating habits such as veganism
and intolerances such as allergies are taken into consideration.

Based on these individual user profiles Valeo recommends nearby restaurants
and automatically generates shopping lists that fit the specific nutrition plan.
Since Valeo connects with the user’s calendar it perfectly adapts the nutrition
plan to the physical and psychological requirements. Additionally, the users
can share and exchange healthy cooking recipes or transfer their medical data
to their attending physician.
Thus it is interesting for the mass market of health aware people in general

as well as allergy sufferers, overweight people and people with special eating
habits.
Valeo’s business model is based on different revenue channels. Users pay

a monthly fee depending on the variety of services they use. In addition,
restaurants can buy a premium membership, which enables them to present
more information about their dishes and get a higher ranking. Moreover, based
on the aggregated user data, Valeo sells advertising space to companies that
then can make use of highly customized advertisements.
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7.1 Introduction

Today’s society that is constantly on the go and has no time to plan its meals,
and an accelerating technological development which makes individualized apps
and devices possible gives rise to the need for an innovative and new health
product that satisfies and solves the problems and necessities that appear.

Society

Nowadays many social phenomena are in a certain way contradicting and
therefore lead to a society of extremes instead of a well-balance. This holds true
for society’s attitude towards healthy food: on the one hand, people become
ever more health aware and therefore the wellness trend still seems to be on
an upward movement. Organic and low fat products are big sellers in most of
the supermarkets. In its extremes this does not lead to a healthy nutrition but
almost turns into a mania for dieting, e.g. anorexia has become a prevalent
problem of nowadays society. [365]
On the other hand, the number of fast food restaurants is growing. Each

Year the market leader McDonald’s opens new restaurants which leads to an
increasing number of fast food consumers. In 2009 the number of McDonald’s
guest rose by 3.2%. [363] As a result, a large part of young people suffers from
overweight. This is due to three main reasons.
First, Germans in general are not willing to pay a lot for food: In 2011

German households spend only 14% of their income on groceries, which is well
below the European average. [362] As healthy food in general is more expensive
than fast and unhealthy food the willingness to pay for healthy food is therefore
expected to be low.
Furthermore, working life has changed and food is something one handles

in between and does not spend a lot of time on. Many business people do not
have the time to go shopping (especially when coming home late from work
when all supermarkets are already closed), prepare their own dishes or even
just care about healthy food. Therefore, the frozen pizza or the drive-in burger
is often the fastest and best fitting dinner after a stressful office day. Moreover,
globalization increases the necessity of people travelling a lot due to their job.
Irregularity determines their schedule and it becomes quite difficult to plan
lunch and dinner time and place.

The third reason for a society with an increasing number of overweight people
is that they are just not informed well enough about healthy food and even
if they try to follow a professional diet plan it probably does not fit to their
schedule and personal life situation.
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Business Lifestyle

From an economic point of view organizational downsizing has taken place in
recent years. [364] Thus, the number of small companies and start-ups increases.
Those small and middle-sized companies do not possess any cafeterias for their
employees and as a result people tend to eat out in small restaurants close to
their office.

Technology

Technology already has become a maintaining factor of the everyday life of the
majority of today’s society.. The number of smartphone users steeply increased
in the recent years and this trend is about to continue.

To sum up, people in general want to live healthily but most of the time they
either overdo it and just follow a slimness craze instead of having a balanced
diet. On the other hand, they often simply do not have the money, time or
knowledge to live healthy or follow a specialized diet when aiming to lose weight
or training for a special sporting event and hence tend to eat irregularly, too
fat or simply too much. They increasingly eat out in small restaurants and
are willing to use technology to simplify their lives. The eating out habit also
gives rise to the problem that people with allergies or diseases have hard times
to figure out what they are able to eat when they do not prepare their dishes
themselves - another problem that could be tackled by a technological solution.

7.2 Business Idea: Valeo
The mobile application Valeo offers an individual nutrition plan that suggests
recipes to prepare at home or recommends healthy dishes at nearby restaurants.
The recommendations are based on data that is collected by medical sensors and
personal input by the user. Thereby diseases such as lactose intolerance, gluten
intolerance or diabetes can be taken into account. The data is connected to the
users’ calendar and can then be used to create most fitting dishes or recipes in
order to fulfill the schedule, personal preferences and health values best, e.g.
Valeo suggests a carbonate-rich meal several hours before doing sports (see also
figure 7.1). In the following subsections the Canvas approach by Alexander
Osterwalder is followed in order to fully picture the business model of Valeo.

7.2.1 Value Proposition
Nutrition as well as sports and stress respectively relaxation are the main factors
determining the degree of a healthy life. Although they are closely related
and interacting, each aspect should be balanced out by itself and cannot be
compensated by one of the others.
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Figure 7.1: Valeo product overview
Source: Own illustration

Valeo is a solution consisting of services and devices that support a well-
balanced and healthy nutrition by coordinating all areas that influence a healthy
diet in general. As a result, Valeo does not only improve the nutrition but
also leads to a less stressful life (see figure 7.2). Its main components are
an individually designed diet plan, a restaurant and dish finder as well as an
intelligent grocery shopping assistant. Those services are integrated into one
solution thus communicating with each other and adjusting its suggestions and
plans.
On the one hand, Valeo adds new features to already existing services and

technologies, like providing a restaurant finder but with a focus on healthy
dishes considering your personal diet plan. Additionally, information about
calories, fat, and ingredients, the user might be allergic to, can be provided.

On the other hand, Valeo combines those simply extended services with totally
new and innovative devices which complement the app. High-tech sensors will
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Figure 7.2: Valeo value proposition
Source: Own illustration

regularly measure the user’s health data and transfer this information to the
integrated digital diet coach thus guaranteeing a secure and effective nutrition.
An intelligent fridge can be integrated and used to perfect the shopping assistance
and track the user’s nutrition in the easiest and most user-friendly way.
Through the combination of innovative new devices and existing functions

extended by healthy add-ons Valeo satisfies several customer needs. They can
be classified into different categories which will be described in the following.

Need for Security

In an aging population and a society where the concept of sustainability gains
more and more importance, the sense of security in form of health prevention
and an adapted nutrition regarding the respective allergies of the individual
become increasingly significant. A solution that ensures a healthy diet by using
reliable dietary information and individually adapting it to the personal lifestyle
of the user solves this emerging need.

Need for Flexibility

Furthermore, society becomes ever more mobile and a growing part of working
men and women have an irregular and unpredictable schedule. Therefore the
need for flexibility arises and can be satisfied by a solution that proposes an
idea for each and every situation - cooking at home, having a quick snack on
the go or meeting friends in a restaurant for lunch.
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Customization

The increase of mass customization in every kind of consumer goods became
one of the most important phenomena in recent times. Regarding food, people
want to have a personalized diet plan that fits to their schedule, preferences
and family situation. The Weight Watchers concept showed that individualized
diet plans are quite successful because they fill the existing need for individual
diet consultancy on a low price basis. Valeo can be seen as Weight Watchers
2.0 for everybody and not just people who want to lose weight. Its self-learning
software improves over time by collecting data and figuring out the habits and
favorites of the customer thus creating adapted and individualized diet plans.

Price and Accessibility

As already mentioned Germany is one of the countries where people are not
willing to spend a lot of money on food. It can therefore be concluded that
people would not pay a lot for a personal diet coach although the general wish
for a healthier diet exists. A cheap application that substitutes the personal
nutritionist on a low price basis will solve this problem and make a well-balanced
and personalized diet plan also accessible for people with a normal to low income.

Moreover, people who previously did not have the time to take care of their
nutrition because they were always on the go and missed the opening hours
of supermarkets due to their stressful working life can get access to a healthy
nutrition that perfectly fits to their schedule. Valeo assists ordering healthy
grocery regarding their personal preferences and the suggested diet plans. The
user does not need to revert to fast food which often is the only food available
outside “normal” working hours but will always find a fridge stuffed with fresh
and healthy food when he comes back from work.

Thus, Valeo solves the problem of an unhealthy nutrition caused by a lack of
time or too high prices for a health consultant by making a personal diet coach
accessible for everyone independent of their time schedule, job or income.

Convenience and Usability

From a marketing point of view people can mostly be seen as lazy, impatient,
and with a favor towards individual treatment. As a result, the easier a product
can be used and the less effort is needed to follow a device’s suggestions the
more successful it becomes.

Due to a high integration of different tools into one solution Valeo combines
many functions that cover all aspects of healthy nutrition. Therefore, the user
does not have to use different apps or devices to organize his nutrition but will
only have to open Valeo to plan and coordinate all life aspects which influence
his nutrition in any way. Furthermore, Valeo is flexible and barely any manual
input of personal data is necessary to still get good and personalized advices.
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To sum up, Valeo is exactly the solution needed to fulfill the needs of a health
aware and mobile society with an affinity for technology. It combines the aspects
of flexibility, high integration and customization at an affordable price.

7.2.2 Customer Segments

Valeo is based on a business-to-customer model. Its customers are private people
who want to take care of their health with the help of smart digital technology
that integrates all systems and communicates automatically in the background
without the need of the user’s input.

Valeo targets a mass market. The value proposition, distribution channels
and customer relationships all focus on one large group of customers with the
common wish or even need to live healthier. This wish cannot be fulfilled by
themselves due to a lack of time or discipline to follow on a healthy nutrition.
The customers can be divided in two main groups, normal users and users
with restrictions such as diabetics, gluten intolerance, lactose intolerance etc.
For these restricted users the app has to automatically exclude certain recipes,
dishes etc. that their bodies are not able to ingest.
Furthermore, a distinction between three different customer segments can

be made depending on the functions they use. The basic user using the app
with the included basic questionnaires, the sensor user extending the dataset
through medical data obtained from a special sensor and the premium users
who get supported by a professional nutritionist (see also figure 7.3).

Figure 7.3: Valeo customer segments
Source: Own illustration
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Basic users

For basic users Valeo mainly provides recommendations for healthy food offered
by restaurants nearby and dishes to prepare. Based on the users’ input it creates
a nutrition plan that matches the users’ schedules.

This version on the one hand really aims at the conversion of basic users into
paying customers. Therefore, regarding the demographical, socio-graphical and
psycho-graphical attributes of this customer segment, the basic version tries
to acquire customers with the attributes of advanced and premium users. On
the other hand, there is a large group that really does not want to invest into
the full service or is skeptical about the technology involved and therefore only
wants to use the app without making use of the sensors.

Advanced users

The advanced version of Valeo includes sensors that enable the app to get the
important health condition information of its users. For the advanced users
the mobile application offers an even better fitting nutrition plan that suggests
recipes to prepare at home or recommendations on restaurant dishes nearby.
The recommendations are based on data that is collected by medical sensors.
This data is connected to the users’ calendar and can then be used to create
most fitting dishes or recipes in order to fulfill the schedule best, e.g. many
carbohydrates if a tennis match is on schedule.
Looking at demographic attributes of the advanced users the app basically

targets everyone who independently takes care of himself. Gender and family
status are dispensable. Furthermore, the advanced users aim at a sustainable
change of their lifestyle regarding nutrition. They plan to adjust it without
putting up a time-consuming and expensive nutrition plan by contacting an
expert. This often fails due to the users’ lacking discipline and persistency of
putting together all data manually and executing a diet plan without anyone
monitoring it. Compared to the benefit the app creates, the monthly fee has
to be bearable to the customers and should generally not display a knockout
criterion. Of course the app requires the customers to use a smartphone with
an Internet connection in order to run the app.

Premium users

Premium customers get a more convenient product that goes beyond the au-
tomatically handled customer relationship management. By assigning real
nutrition experts to the premium users a personal interactive customer rela-
tionship is maintained. The coach helps to coordinate the customers’ time
management and aligns nutrition, personal features, preferences, and calendar
activity on a more personal note.
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Premium users are mostly older than 30 years and single. They are rather well-
off and have a high self-awareness. Regarding the regional mapping premium
users mostly live in urban areas.

7.2.3 Channels
First of all, the awareness towards Valeo has to be raised. In this process,
different strategies for the three kinds of users should be considered. The
attention of potential basic and advanced users can most likely be gained via
online marketing, e.g. an online advertising campaign in social communities,
health forums etc. The premium user will be reached on a more personal
level via personal invitation letters. For example, Valeo cooperates with fitness
studios in order to get access to the customer information databases.
Valeo reaches the customers via two distribution channels. The app itself is

sold via an indirect channel, namely the appstores of the different smartphone
operating systems. For the advanced and premium users sensors have to be
distributed to the customers in order to automate the input of medical data.
These sensors are sold via direct web sales or retail stores.

Regarding the after sales support a service call center is established for the
basic and advanced customer requests. Basic customers can only reach the
technical support division of the call center. For the advanced customers this
service is extended to content questions. The premium customers, considering
the very high profit margin, get special individualized support service with 24/7
support and a call back option.

7.2.4 Customer Relationships
People in general are not willing to spend a lot of money for an application.
Hence, to attract customers in the first place the use of the app with its standard
functions is free. Only for the use of advanced and premium features an extra
fee will be charged. In this way, a broader customer base is addressed and a
certain customer-lock-in is assured.
Although, regarding the basic and advanced user, the service is fully au-

tomated, customized customer treatment is ensured by personal profiles and
software that adapts to personal data. This data must be inserted by the user
through questionnaires or is automatically transferred by the sensors. The ex-
tend of information which has to be entered manually depends on the customer
group - from very low for the advanced and the premium users to relatively
high for the basic user who only uses the app without any sensors. The more
information is available, the better the service will work. In this respect we can
talk about an automated process combined with an user self-service. Due to
the individual treatment a personal relationship is simulated, which is a quite
important factor regarding customer retention. As mentioned before, a call
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center will provide help and support in case of individual questions or problems
that cannot be solved by the app itself.

As described earlier, a dedicated personal assistance is offered to the premium
user instead of a digital assistance only. This implies a very intimate relationship
between Valeo and the user which in certain ways assures a long-term customer
lock-in as a personal relationship generally builds upon trust and reliability and
will not be quit immediately or without sound reason.

Furthermore, a community service will be integrated into the app to facilitate
connections between members. Thereby they can share healthy recipes or rate
and recommend restaurants and their respective dishes. In this respect, a
service enhancement is achieved and due to the increased customer information
available Valeo can continuously be improved and adapted to the customer
needs.

7.2.5 Key Resources
In the following, the two most important key resources, human and physical
properties, will be described.

Human

During the software development phase there is a big demand for high skilled
programmers in order to guarantee quality and functionality of the product.
In the future the app should be easily connectable to other devices, therefore
interoperability is a key issue.

Beside the programming of the app the development of the questionnaire and
interpretation of the sensor data is highly complex. Therefore, not only health
care professionals such as diet coaches and nutritionists are needed but also
bioengineers with whom they have to work closely together.

As previously mentioned, strong customer retention will be created through
a call center supporting the user handling the device. Therefore, trained and
educated employees are needed.
Premium users will receive a personal coaching from a diet expert via their

mobile. Thereto, a pool of nutritionists has to be built up.

Physical

Valeo is an application that mostly targets users possessing a smartphone. In
the future a connection to other capable smart devices seems possible. Anyway,
since the number of smartphones is steadily growing this does not represent a
serious obstacle.
The advanced customers using sensors in addition to the app will form the

prevailing customer group with which Valeo will earn money. Thus, functional
entitlements on the sensors are high: only one sensor device should be able to
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measure several different kinds of data. Basic data such as blood sugar are
quite easy to measure but for example blood iron levels are hard to quantify.
Furthermore, the sensors must work very accurate as wrong data may lead to
wrong advices and users might end up with malnutrition. Another obstacle
Valeo will have to face is the protection against data theft. Since implanted
sensors are imaginable the data will be transmitted wireless, thus they are
accessible for everybody nearby. In order to prevent thievery of this sensitive
information a strong encryption is needed and has to be verified: Once the
users lose trust in the encryption the app will probably not be used anymore.
The size of the target group is closely related to the affordability of the

sensor. As Valeo improves the quality of life of allergy sufferers significantly,
their payment reserves are estimated to be highly independent of the sensor
price. Another main customer group, the advanced users, will not be willing to
pay that much for the sensors. In conclusion this means that the sensors must
be affordable for all possible customer segments and a compromise has to be
found. The cheaper they are the bigger the group of end users will be. There
will be several different kinds of sensors with different waering comfort or data
generation available fitting to the individual willing to pay of the users.

7.2.6 Key Activities
The key activities to reach a mature product mainly consist of five big parts:
The application development, integration with the sensors, building a database
containing all necessary information, acquiring key partners and communication
activities.

Application Development

Application development is one of the most important activities during the first
couple of months. In order to be available to a broad customer base, several
platforms need to be taken into account and expert knowledge has to be gathered.
The application needs to be intuitive, easy to download and power efficient.
Because of high volumes of data, efficient storage and processing algorithms
have to be developed. To be accessible also for older people, interfaces need to
be easy to read and quickly understandable. Also, acoustic and motion feedback
can be integrated.

Integration with Sensors

To minimize typing efforts and enlarge the knowledge about the user, external
sensors and other devices need to be connected with the application. Thus,
software interfaces and development cooperations have to be established.
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Building a Database

The database is crucial for the success of our product. Restaurant information
has to be gathered and recipes need to be developed and integrated. To speed
up the process, external databases could be incorporated. The database must
be large enough to provide several recommendations for potential meals once a
health condition is identified. Also, customers should to be able to find retailers
that sell the sensors directly inside the application.

Acquiring Partners

To enable recommendations of nearby restaurants, detailed information about
meals have to be made available. This requires restaurant owners to enter and
update information about their menu. To quickly get a broad range of partners,
agents have to be sent out to promote the platform.

Communication Activities

After the initial phase communication structures with both customers as well
as partners have to be established and operated. This is mainly done through
a call center but also includes, in case of the partners, other communication
methods.

7.2.7 Key Partners
As the solution integrates very diverse products and technologies a large network
of different partners is necessary to ensure a successful business.
First, one of the most important partners should be mentioned: the restau-

rants supplying the data for the restaurant finder. At the beginning one can
talk about a one-way dependency relationship between Valeo and the restau-
rants. The restaurant finder will only work out successfully if a large number of
restaurants participate. The tool to facilitate the data transfer therefore must
be provided for free.
Furthermore, not only the number of participating restaurants is crucial

for the operation of the restaurant finder but also the fact if the restaurants
frequently insert the data for changing menus or daily dishes. This can be
assured by using contracts that determine each party’s obligations. On the
other hand, Valeo profits from the cooperation if the restaurants will offer free
promotion by pinning Valeo stickers to their walls or doors following the Qype
example. Qype is an online evaluation organization which marks its evaluated
restaurants, shops etc. by pinning its logo on the respective door thus showing
that the restaurant’s quality can be voted for and looked up by the Qype society
and doing free advertisement for its brand at the same time. By adopting this
business model a win-win situation for both results and the partnership can be
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described as a strategic alliance between non-competitors who depend on each
other’s activities and profit by cooperating.
Another important partner is the sensor supplier. As they produce the

complementary good for the app that will be necessary to ensure the full Valeo
service and functionality a close cooperation is reasonable. This can be realized
as a joint venture, which aims in selling the full package consisting of the app
and the sensors. Thus, an existing customer base and name recognition of the
sensor producer could be exploited. Moreover, both partners would profit by
a considerable risk reduction. Another possibility would be a simple buyer-
supplier relationship. Valeo would buy white labeled sensors and afterwards
sell them under its name in combination with the app.

The third group of potential partners are supermarkets offering online shop-
ping or shopping assistance solutions like NoQ (Cross Reference), which will be
described later on. Since the app simplifies ordering by compiling a shopping
list connected stores could increase their turnover and NoQ would be extended
by a healthy factor. Therefore, a beneficial situation for both partners can be
achieved when cooperating.

7.2.8 Cost Structure
Costs can be divided into three different kinds: development costs, market entry
costs and continuous costs after the market launch.

Development Costs

In a first step, the platform for the restaurants and the app itself must be
programmed. Since nowadays interoperability is a main success criteria an
efficient and easy to enlarge software is needed. Therefore an elaborated and
expensive development process is needed.

The basic user-data such as sportiness or smoking habits are gained through a
questionnaire. As recommendations are based on the questionnaire it should be
all-embracing and therefore input from several health care specialists is needed.
Since expert-knowledge is rather expensive, further costs arise.
Further information about the health status of the user is gained through

sensors. Biomedical sensors are highly complex and due to that the development
of these should be outsourced at least for the beginning. Anyway a secure
interface between the sensors and the smartphone is needed and therefore the
development costs increase further. The data is computationally analyzed which
requires interaction with several specialists in the development phase.

Once the software and the sensors work, a test run is recommended to make
sure that the software gives the right advices and that all errors have been
eliminated. Independent of who exactly does the test run more costs will arise
and furthermore the time to market will be longer, which causes higher interest
costs.
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Market Entry Costs

In order to make the app attractive for the end user a large number of restaurants
should be participating. But in turn Valeo is only interesting for the restaurants
when a high amount of potential customers exists - a typical chicken-and-egg-
problem comes up. To solve this problem Valeo could pay the restaurants for
inserting information about their dishes in the beginning.
To increase the probability of success a broad marketing campaign should

take place before the market launch, which causes further costs.

Continuous Costs

To guarantee a high degree of customer satisfaction and therefore a better
customer binding a call center will be opened. Call centers are a major cost
factor that can only be reduced by efficient utilization.
Further costs are caused by the IT-infrastructure: The users order food in

grocery stores and therefore bandwidth is needed. To customize advertisements
all available user data should be stored over a longer period of time, which
causes demand for storage devices.

7.2.9 Revenue Streams
There are several possibilities to generated revenue with Valeo, which will be
described in the following.

Basic User

Since Germans spend far less money on groceries than the central European
average their willingness to pay for Valeo is estimated low. For acquiring new
customers the basic version of Valeo will be free but only basic features are
available.

Advanced User

As already mentioned the user can buy sensors in order to increase the effectivity
of the app. The advanced users pay a monthly fee in order to use the application.
Further revenue gets generated through additional margins when selling the
sensors.

The rather prosperous advanced users form a niche market with high margins.

Premium Users

Highly motivated users can upgrade their accounts and become premium users.
They can use more detailed questionnaires concerning their sportiness or their
sleeping habits for example. Additionally, they can get assigned a personal diet
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coach who supports them using the information the app provides. The monthly
fee for a premium user is depending on the used services.

Restaurants

Presenting their dishes and the ingredients should be free for restaurants.
Additionally a premium Membership exists for restaurants, which enables them
to present pictures or special offers. The premium accounts are limited to a
fixed amount of restaurants in every city.

Supermarkets

Valeo is a mediator between the end customers and the supermarkets and is
therefore able to claim agency fees from the supermarkets.

Other Advertisement

Through the sensor and questionnaire data a detailed profile of every user will
be generated. Based on the user information a detailed user profile will be
generated. Thereby, highly customized advertisements e.g. wellness or sport
offers can be sent to the users.

7.3 Scenario Robustness Check
In this section, Valeo will be checked against the different scenarios introduced
earlier. The idea fits to most of them very well although some adaptions may
be necessary.

7.3.1 Scenario “Electronic Hearts”

In case of developments towards the scenario “Electronic Hearts” our system
will be favored by many people because of the tight integration in their busy
work schedule. They like technology and would probably be very open-minded
when it comes to wearing or even implanting sensors.

A challenge would be the management of having meals together which is
quite common in this scenario. In this case, the software automatically needs to
generate recommendations that would fit everybody best - health and time wise.
Also, big differences regarding income require a high flexibility of the system.
The application needs to be attractive without any sensors as well and should
be able to recommend meals that do not require expensive ingredients.
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7.3.2 Scenario “Me, My Tech & I”
As people are more prosperous, sensors could be a major source of revenue in
this scenario. They also generally tend to enjoy using technology and have busy
schedules. To relieve them from some of their tasks, assistive software will be
very appealing. Integration of other services like shopping automation would
promote this even further. Because of the high trust in technologies, the option
to share information directly with a doctor would probably raise a comparably
low burden regarding privacy concerns.

7.3.3 Scenario “Back to the Roots”
This scenario combines some of the problems mentioned before. Because of the
family orientation, difficulties regarding the management of meals arise. Also,
people will likely abandon any technology that does not provide big benefits in
a short term. Transmitting data anywhere would probably be not accepted by
many so storage of the data should be limited to the devices themselves. On
the other hand, Valeo would be a very valuable product for health aware people
since it will be a cheap and maybe the only affordable solution to get personal
recommendations for improvements regarding health and specific nutrition.
Therefore, even though the business model and the application itself would need
to be altered, a market could probably be established successfully.

7.3.4 Scenario “Me, Myself & No More I”
Having many people interested in their health is one of the main benefits in
this scenario. People tend to care a lot about it and also have the money to
even get Valeo’s more expensive services. Therefore, the advanced and premium
options are very important and should be well developed and widely available.
The application itself would be easier to implement since group management
tasks are not very important. On the other hand, the application must be very
good at recommending meals spontaneously since people have busy but not
very well coordinated lives. Also, as the number of smartphone users probably
decreases dramatically due to low technological affinity, the user base would be
much smaller. This problem also requires the development of very nontechnical
looking sensors since people tend to avoid technical devices.

7.4 Conclusion
Ultimately, one is able to recognize that every scenario provides a nutritious
ground for Valeo to grow and establish a respectable service. However, it
is important to watch out for the changing needs and wishes of the society
since different developments require an appropriate adjustment of Valeo’s value
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proposition, especially regarding the key drivers individualism and technology
acceptance, that influence the future scenarios’ development the most.
Valeo is a product that sustainably adds value to people’s lives because it

offers an intelligent, intuitive and affordable supply of services that reduce the
complexity of the challenge to live a healthy life in every aspect. Another
advantage of Valeo is the high degree of interconnectivity: The app itself could
be easily connected to other AAL-product ideas such as NoQ and contribute
further medical data to increase the quality of health care services.
But potential dangers must not be neglected in order to ensure a successful

market launch of Valeo. The current discussion on privacy regarding the
storage of digital data endangers the people’s willingness to share sensitive data,
especially regarding their health condition and diseases etc. Therefore Valeo
has to preventively become active and secure shellproof data storage in order
to have long-term success.



240 F. von Bennigsen, D. Franz, S. Höfling, J. Lehmann

References
[362] http://umweltinstitut.org/lebensmittel/allgemeines-lebensmittel/

allgemeines-lebensmittel-155.html, accessed on 30.09.2011.

[363] Mc donalds in deutschland 2009. http://www.mcdonalds.de/
metanavigation/presse/pressecenter/suchergebnisse/detailansichtpm.
cfm?pressId=75, accessed on 23.10.2011.

[364] Grant. Organization Theories. 2010.

[365] Prof. Dr. Bernhard Strauss Katja Aschenbrenner, Florian Aschenbrenner.
Essstoerungen sollten nicht auf die leichte schulter genommen werden.

http://umweltinstitut.org/lebensmittel/allgemeines-lebensmittel/allgemeines-lebensmittel-155.html
http://umweltinstitut.org/lebensmittel/allgemeines-lebensmittel/allgemeines-lebensmittel-155.html
http://www.mcdonalds.de/metanavigation/presse/pressecenter/suchergebnisse/detailansichtpm.cfm?pressId=75
http://www.mcdonalds.de/metanavigation/presse/pressecenter/suchergebnisse/detailansichtpm.cfm?pressId=75
http://www.mcdonalds.de/metanavigation/presse/pressecenter/suchergebnisse/detailansichtpm.cfm?pressId=75


8 Chapter 8

AAL Systems Supporting
the Work-Life-Balance

Georgi Kirev, Anne Meininghaus, Conrad Schlenkhoff, Aleksandar
Shterev, Runhua Xu

In today’s hectic and complex world, people are stressed and increasingly
struggle with their work-life balance in everyday life. Therefore, there is a high
need for assistance and efficient coordination of their tasks and daily routines.
NoQ is an online shopping service for groceries enabling buyers to order fresh
food and pick it up within 24 hours at their local supermarket’s pick-up station.
NoQ’s customers are the premium grocery chains, as this white label solution
provides a promising, customized system for their missing e-commerce business.
The value proposition of the NoQ system enhances the grocery chains’ customer
lock-in effect through an innovative shopping experience including special offers,
recommendations and favorite lists. Furthermore, the integration within smart
home solutions offers the buyers intelligent assistance and more flexibility in
their everyday lives. Hence, the NoQ service provides the supermarket chains
with an opportunity to create a strategic competitive advantage and generate
new revenue streams. The business model is based on a premium customer
service and support including in-depth consultancy and customization, long-term
maintenance as well as process optimization. NoQ’s unique selling proposition
is the integrated system: via smart fridge connection the user is able to check
his provisions at home, order and pay the selected groceries with his mobile
device or on the website and finally collect them from the pick-up station. In
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order to successfully set up the service, NoQ puts high effort in the development,
design and implementation of the online platform. Since it provides exceptional
benefits, the business model allows a revenue structure based on an initial set-up
fee, a monthly license and a small fee per transaction. This secures NoQ’s
profitability despite high primary investments and cost intensity.
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8.1 Introduction
In today’s world, a lot of people face the problem of balancing their professional
life and their personal life.

On the one hand, in the competitive business environment employees need to
be flexible and mobile. They have to cope with variable working hours and be
capable as well as willing to move from one place to another, temporarily or
permanently. Furthermore, they seek jobs that not only offer financial security,
but also have freedom, meaning and the opportunity for development and
enhancement.
On the other hand, individuals want to pursue their personal interests and

goals. They need to spend time with their families and friends. Aside from
that, people increasingly want to live a healthy lifestyle, do sports and aim for
a balanced nutrition.

This trade-off between career and ambition, on the one side, and family and
leisure, on the other, creates a great challenge in their everyday life. The ideal
individual work-life balance varies over time, often on a daily basis, as well as
with regards to the personal and professional life situation. The right balance
for a single will be different from that for a married person or a parent; it is
also different if one starts a new career or is close to retirement.

However, work is likely to invade your personal life nowadays, and maintaining
work-life balance is not a simple task. Time pressure, overstrain and frustration
are the consequences which may lead to an increased risk of burnout. Therefore,
people seek for technologies that assist and support them in order to overcome
this. The increasing adoption and usage of smartphones as personal digital assis-
tants illustrate that people want to get access to information, communicate and
interact anytime and anywhere. The rising choice of applications offers a broad
range of functionalities for office and coordination, gaming and entertainment
as well as search and navigation.
People want technical assistance that facilitates their everyday life not only

on the go, but also at home. The so-called smart home solutions are highly
advanced automatic systems with a wide field of application such as lighting,
temperature control, multimedia and security. This shows that there is a high
need for new products and services that combine both the mobile and the home
systems.

In the following a product is introduced which facilitates the optimization and
prioritization of daily duties and can help achieve a better work-life balance.

8.2 Business Model
NoQ is an online shopping service for groceries, which enables buyers to order
fresh food on a daily basis and pick it up anytime at their local supermarket’s
pick-up station. NoQ develops this white label solution for the premium
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supermarket chains as a promising system for their missing e-commerce business
(see Figure 8.1).

At the beginning of the purchasing process the buyer - at work or on the go
- automatically receives information via Internet about his groceries stock as
well as purchasing recommendations from his smart fridge at home. After that,
the user selects the most conveniently located store of a certain supermarket
chain, orders, and pays the groceries through the application. The order is then
processed by the supermarket’s workforce and deposited at the pick-up station
for the customer to collect on the go and anytime, thus making him indepedent
from usual business hours.

 

NoQ service system

Food supply information
from the smart home

Online payment

Payment confirmation

Product selection
         and order

Collection
and storage

Pick up

Figure 8.1: The NoQ service system
Sources: Own illustration

In the following the business model of NoQ is described on the basis of the
nine building blocks of Osterwalder and Pigneur’s Business Model Canvas [366].
The first building block depicts the segment of clients that is addressed by NoQ.
Subsequently, the value proposition of the NoQ service system is described.
The following building blocks then explain the channel to reach the clients and
offer them the white label solution as well as outline the relationship to the
clients. Based on that, the NoQ infrastructure with its key resources and key



AAL Systems Supporting the Work-Life-Balance 245

activities for successfully establishing the business model as well as the key
partners and their motivations to participate are illustrated. In the end, based
on the description of NoQ’s revenue streams and cost structure, it’s financial
prospects are illuminated.

8.2.1 Value Proposition
The German food supply market is very competitive, as various supermarket
chains compete for the loyalty of the customers. The problem is that groceries
and drugstore articles are commodities with a low level of involvement and
as nearly the same manufacturer’s brands can be bought at almost every
supermarket and therefore it is rather difficult to build up a repeat customer
base. NoQ provides a promising solution for this, since it facilitates the customer
lock-in by an online registration for a membership account. Through special
offers, recommendations and favorite lists grocery stores are able to establish
and maintain customer relationships, benefiting from the impact of social media.
By this means, NoQ offers a digital shopping advisor with an easy interface
that makes users aware of new products and special offers. Furthermore, it
gives information about product quality, origin and nutrition facts. Due to high
staff costs of this service, it is not feasible within the conventional shopping
concept. Therefore, NoQ creates an innovative selling strategy and a promising
e-commerce solution for the supermarkets. The collaborative filtering system
enables successful product bundlings through an individual approach and unlocks
profitable cross- and up-sell potential. Consequently, NoQ has the ability to
set a grocery chain apart from its competitors by keeping existing customer
relationships, by canvassing for new clients, and by increasing the spent amount
of money per purchase. Additionally, the independence from opening hours
generates a higher profit.

All these advantages lead to a greater customer lifetime value and an improved
customer satisfaction. Consequently, this generates higher sales and increases
profitability. But there are further benefits from a strategic point of view.
The automated data processing through NoQ enables supermarkets to receive
detailed and valuable information about the clients and their buying habits.
They would be able to find out what kinds of customer segments exist, which
shopping baskets match in each case and which products are most in demand.
Subsequently, the range of articles can be adapted in an efficient way. Top
sellers can be ordered in appropriate quantities and ineffective products can
be eliminated from the line of goods. In this manner, NoQ enhances the
transparency regarding purchasing patterns and helps even the offline business,
as the whole point of sale can be reviewed and adjusted accordingly. Not
only the product line-up can be optimized by implementing NoQ, but also
the ordering process and the whole coordination along the value chain can
be improved based on up-to-date information. In the long run, other typical
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arguments in favor of online distribution such as the saving of cost intense
exhibition space in stores indicate the way towards electronic commerce with
an automated warehouse system.

Furthermore, NoQ will influence marketing and advertising efforts positively.
Both the pick-up station and the app design are distributed in customized
versions. They reflect the corporate design of the company and make it more
present. Besides, the web platform offers enough space for banners and adver-
tisements which can be cheaply modified and frequently changed. Since every
buyer has his own personal account, targeted coupon and discount campaigns
can be implemented more effectively than by using bonus stickers or loyalty
points. Through its progressiveness, NoQ can give the customer a unique market
position by establishing an attractive image, by saving expenses, and even by
optimizing the offline business.

8.2.2 Customer Segmentation
Above all, the NoQ system is a value added service that establishes new and
strengthens existing customer relationships through an improved purchasing
comfort and flexibility. Therefore, it makes sense to approach premium grocery
chains such as Rewe, Edeka or Tengelmann that want to offer their customers
a special service and represent quality consciousness. These companies already
have a target-group-specific orientation available which can easily be linked to
NoQ’s concept. NoQ needs to be beneficial to the end-user as well as profitable
for the supermarkets. Thus, it is of great interest to define the end-user segments
and how they can be addressed.

NoQ is all about time efficiency. Everyone is able to access the system at any
time and from any place via online devices e.g. smart phone, tablet or laptop.
Accordingly, the system addresses especially business people who are constantly
pressed for time; between meetings and project work ordinary grocery shopping
can become a strain.
Generally, the NoQ system could be implemented in metropolitan areas as

well as in rural areas to benefit commuters. After long working hours, shopping
would be simply done on the way back home and is thus independent from
opening hours. As people are accustomed to their local grocery there would
be no skepticism on quality and freshness. For this target group NoQ offers an
innovative and comfortable shopping experience that saves time.
Frequent travelers also fit perfectly into the target range. Since the big

grocery store chains can usually be found all over the country and moreover
at exposed positions such as train stations and airports, NoQ is well qualified
to function as a traveling accompanying system. On top of that, people may
want to connect it with their personal calendar and let NoQ intelligently decide
which grocery is on their route.

Besides, NoQ enables a healthier lifestyle. How often does it happen that
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people find an empty fridge at home after a stressful business day and instead
of eating fresh victuals they choose fast food or frozen food. With NoQ a
healthy nutrition becomes not only feasible but can also be coordinated. People
have the chance to comply with their diet or fitness plan by scheduling their
food-ordering for the entire week.

NoQ not only supports businessmen but also families in their everyday lives.
For example, orders can be carried out considering certain recipes and special
household needs. Picking up the purchases after fetching up the children from
school becomes very simple.
In summary, NoQ supports the work-life-balance of individuals in many

different ways. Therefore, it is a promising solution for all customer segments
of premium grocery chains. However, it should be mentioned that the NoQ
pick-up station consumes a lot of space which could determine the number of
supermarkets meeting these requirements.

8.2.3 Channels
The product and services offered by NoQ are highly customizable and can be
tailored to the needs of the individual customer. Therefore, the clients will be
approached via direct marketing and selling, including personal demonstrations
and complimentary consultations. A wider spectrum of customers will also be
reached through trade fair exhibitions and showcase presentations.
In the initial phase of the project commercialization the main focus will

fall exclusively on one premium grocery chain. This will provide for a more
prominent image of the customer and will add to the value proposition of the
product. In the long run, the strategy will shift towards selective distribution
within the sector and possibly expand to other markets, such as over-the-counter
drugstores and beauty and health care retailers.
Since the actual deployment and installation of the hardware is highly de-

pendent on the specific stores and their locations, this initial set up and the
maintenance will be coordinated in direct cooperation with the local store
managers and the pick-up station manufacturers.

An important channel concerning the consumers is the variety of distribution
stores for mobile and web applications. In order to attain a broad span of end-
users, the NoQ client application will be offered on diverse mobile platforms and
their respective online stores, such as the iOS AppStore and Android Market.
Additionally, the application will be available on the customer’s website as a
viable e-commerce solution.

8.2.4 Customer Relationship
Due to the white label nature of NoQ and the heterogeneous character of the
needs of the individual customer, the customer relationship is a key factor of
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this business model. In this regard, the customer assumes not only a role as a
client but also as main business partner. The following paragraphs elaborate on
areas that are central for this business model in order to establish and maintain
a successful customer relationship. The first two focus on the pre-sale and
set-up activities whereas the concluding ones describe the after-sale consecutive
relationship with the client.

Customization Consultation The essence of NoQ lies in delivering a highly
customized product, which can serve the specific needs of the customer. This
involves detailed discussions in order to define the exact requirements of the
customer, the potential technical alternatives and to reach an agreement about
the final product specifications. Furthermore, NoQ strives for continuous
improvement of the service quality. Therfore, meetings with the customer will
be scheduled on a regular basis in order to analyze and exchange views on the
product’s progress and to propose proactive solutions.

Service Integration An inherent part of the NoQ environment is the integra-
tion with the existing infrastructure of the customer. It is essential to work
in close cooperation with the grocery stores in order to achieve a seamless
inclusion of the coexistent product database and an interoperability between
the individual information subsystems.

Customer Service and Support Product maintenance and troubleshooting is
also an important part of the customer relationship. On one hand, this domain
is defined by service and repair duties regarding the hardware, on the other
hand this also includes bugfixes and software updates concerning the software
products, such as the mobile and web applications, as well as the extensions to
the existing inventory database. Since personnel training is a critical part of
the business of the target customer group, a significant portion of the support
responsibilities of NoQ will be carrying out instruction courses for the existing
staff.

Upselling and Cross-Selling Optimization As an e-commerce solution, NoQ
provides means to analyze and potentially employ upselling and cross-selling
techniques. It can supply regular usage statistics regarding the selling rates of
certain products with respect to the locality, consumer age and time of purchase.
Furthermore, NoQ also offers a solution for promoting specific articles as daily
deals or product fire sales, based on a user’s purchase history and interests.

8.2.5 Key Resources
In order to run the NoQ business successfully and create the value proposition
for the customers, different kinds of resources are required.
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Physical Resources

The physical resources play important roles in the NoQ business and some
of them are indispensable. As the basic and key component of NoQ, pick-up
stations are needed for each grocery store. These are similar to the current
DHL packstations but should be further customized for each case. For example,
they should be able to cool the groceries to keep them fresh and should also
fit the space requirement of each grocery store. NoQ pick-up stations will be
located within or close to the grocery stores and by entering the order codes,
users can easily get their packages.
Besides, smart refrigerators can help track the groceries stock within the

household. This is presented to the end-users via a web site or a mobile
application. With smart refrigerators, NoQ can deliver an additional value
to end-users by helping them order groceries more efficiently, as well as save
money.
Furthermore, because of the potentially large customer base, a lot of data

needs to be processed and stored. Therefore, NoQ also relies on hardware
infrustructure, such as servers and data storage. However, different from the
pick-up stations and smart refrigerators, NoQ will not own these servers and
data storage itself. It will rent them from the data center providers.

Intellectual Resources

The intellectual resource mainly refers to two types of data. The NoQ system
needs the inventory information of grocery stores in order to show end-users
the availability of different goods. Another important asset is the history of
purchases. Based on this customer data, NoQ would be able to deduce the
consuming habit of each end-user and therefore generate personalized shopping
recommendations to them. The inventory information belongs to grocery stores,
while the history of purchases is provided by consumers and owned by NoQ.

Human and Financial Resources

In addition to the intellectual and physical resources, human and financial re-
sources are also essential for the success of NoQ. NoQ requires qualified workforce
for the development of the website and the smartphone applications, sales and
consulting service, software and database maintenance, internal management,
as well as the coordination between different partners.
Moreover, as NoQ is an integrated solution and quite cost intensive, the

business also needs financial support and investments from third parties to
purchase the customized pick-up stations, develop the required software, and
rent the servers and data storage.
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8.2.6 Key Activities
This subsection describes the key activities, both in terms of initial development
and the subsequent management, which are required for the success of NoQ.

Customer Acquisition and Contracting First of all, the NoQ team has to
approach potential customers and sign contracts with them. At first NoQ will
be exclusively offered to the biggest premium grocery store chains.

Collaboration contracts have to be signed also with all of the NoQ’s partners.

Consulting and Planning of Hardware Installations A key resource of NoQ’s
business concept are the pick-up stations, located at the grocery stores. NoQ
consults its customers case-by-case on what type and size out of a variety of
pick-up stations fit in a certain store. NoQ plans the installation and orders the
pick-up stations from an external partner. The hardware design itself is also
outsourced.

Software Development and Support In order to provide for a very user-
friendly experience and to make NoQ available on the go, applications for
different mobile platforms have to be implemented. This software has to be
specifically branded to the grocery store chain. By using interfaces to external
applications, NoQ should be incorporated in an integrated AAL system. In this
manner NoQ could be able to keep track of the user’s schedule, geographical
location, commute route, nutrition plan (i.e. by interfacing to Valeo (see 7.2)),
etc. and thereby recommend grocery stores and products which fit those factors
best.
An interface to smart fridges which are able to keep track of their contents

should be realized. The NoQ system uses this information to display reminders
on expiring and running out products to the users and prevent them from
buying already present groceries.

Online Services As described in 8.2.1, one of the most important parts of
the value proposition to the grocery stores is the chance to get their business
online. This requires development and maintenance of a sophisticated online
shopping system, which includes a user-friendly interface with an overview of
the available products, a shopping cart, a check out system and a store locator
for the pickup. NoQ’s system relies on data and web servers, which may be
located in an off-site data center and managed remotely by NoQ’s team.

An essential part of the system is a connection to the product database of the
grocery stores, which provides up-to-date product and availability information.
Since the customer may not want to change his database system or give full
access to it, a satisfactory solution which does not compromise the usability of
the whole system has to be developed. This includes setting up an additional
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reduced product database, which is synchronized with the customer’s one on a
regular basis. In this manner security concerns of the customer can be relieved
because he retains full control over the information exchange. On the other
hand, NoQ will provide sales volume information to the customer. Additionally
needed software and user interfaces on his side will also be developed by the
NoQ team.

In the context of AAL it is very important for the system to know its customers
and give personalized recommendations according to their needs and lifestyle,
which implies implementation of certain machine learning algorithms. A special
care has to be taken to assure the security of the system because it will contain
sensitive user information, e.g. payment data, shopping behavior, personal
addresses, etc. The grocery store chains should have access to this information
through an application interface to be able to optimize their supply chain and
lock in customers by offering them well-targeted product promotions.
Furthermore, a connection to commonly accepted online payment providers

(e.g. PayPal, credit card payment processors, giropay, etc.) must be real-
ized. NoQ only manages the online payment process and does not act as an
intermediator in the monetary transactions.
Last but not least, the NoQ team will have to provide the online buyer

support and will further develop the system based on buyer recommendations
and customer wishes.

8.2.7 Key Partnerships

As previously stated, the primary partner is simultaneously the grocery chain -
only by a successful collaboration can both businesses benefit from each other.
Another essential business partner is the manufacturer of the pick-up stations.
He is responsible for the hardware production of the end-user devices and for
implementing the customizations requested by the customer. This is also the
company that carries out the maintenance and repair of the pick-up stations.

Another important set of associate companies are the online payment providers,
such as PayPal, GiroPay and Sofortüberweisung.de. The transparent integration
of a secure and flexible electronic payment method, supporting both bank ac-
counts and credit cards, will allow for a uniform purchase process and improved
usability.

As an AAL product, NoQ relies on a strong integration with other consumer
devices. A good example for this is the possibility to connect to smart household
appliances such as refrigerators and kitchen inventories, in order to inform the
user about his/her current grocery needs. Another prospective partner is Valeo
[cross-ref] which supports the consumers in their choice with food suggestions
based on their diet and nutrition demands.
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8.2.8 Cost Structure
In this subsection, the cost structure of NoQ is introduced (see Figure 8.2).
NoQ is cost intensive and more value driven: it focuses more on high quality
and value creation, rather than on reducing the costs. Furthermore, NoQ’s
cost structure is characterized by economies of scale, which means the average
cost per equipped grocery store will reduce as the customer base increases.
Therefore, NoQ will obtain cost advantages from expanding its business size.

Among all the costs described below, the customerization for both hardware
and software is the biggest cost element. However, as the customer base
increases, this cost for each customer will reduce because NoQ can reuse the
already existing customerized hardware and software solutions for its new
customers.

Development and Customization of Hardware and Software

One big cost element is the design, development and test for NoQ’s website and
smartphone applications. This job will be done by NoQ’s development team for
only once. But it requires long time and big manpower.

An even bigger cost element is the customerization for hardware and software.
The pick-up stations of NoQ can be purchased directly from the manufacturer.
However, because the functionality of NoQ’s pick-up stations is quite different
from the current products, these pick-up stations must be customized according
to the needs of NoQ. Deployment of cooling systems in the lockers of pick-up
stations is required in order to keep the food fresh. Moreover, different food
requires different storing temperature, which further increases the complexity
of pick-up station technology and cost. Furthermore, since the free spaces
of grocery stores vary greatly, the size of pick-up station will be customized,
which further increases the cost. On software side, the website and smartphone
applications should also be customeriezed based on the original version according
to customer’s requirement.

Maintenance of the NoQ System

On the one hand, if there are some problems with the pick-up stations, service
engineers from the manufacturer are required to identify the problems. In most
cases, new hardware parts are needed to fix the problems. Both the service and
parts fees will be paid by NoQ to the pick-up station manufacturer. This cost
is a variable cost: it is not high in the beginning, but will increase gradually as
pick-up stations wear down.

On the other hand, the software part such as website, smartphone applications
as well as databases also needs maintenance. Bugs should be fixed and update
patches will be installed from time to time. It is also a variable cost.
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Rent for Data Center

Because a lot of data has to be processed and stored, a data center is required.
Purchasing servers and storages and setting up a new data center would be too
cost intensive. Thus, it is more suitable to rent servers and storage from data
center providers. In this case an annual fee is paid to the data center provider,
who will take care of all the hardware operations. The contract with this
provider will also include a service level agreement clause regarding availability
and maintenance. As NoQ’s business size changes, NoQ would rent more servers
and storage to meet the operational requirements. To NoQ, it is a fixed cost
every year. Besides, this cost for each customer will reduce when the customer
base increases, because of the share of common resource.

Operational Cost

Another part of the total cost is the operational cost. The rental for office, elec-
tricity fees, and the initial purchase for hardware infrastructure like computers
can not be neglected. Moreover, other than the manpower for development and
maintenance, additional labor cost for internal management, customer training
as well as consulting service also contributes to the total cost.

8.2.9 Revenue Streams
NoQ’s revenue model involves several different sources of income which will be
described shortly in this section. In addition to that, a few revenue options for
the grocery store chains are depicted (see Figure 8.2).
The business model includes three revenue sources for NoQ:

• Initial fee – NoQ will charge its customers a one-time set-up fee. Those
include first of all the hardware development and installation which are
outsourced but still managed by NoQ. Secondly, NoQ will earn money from
branding and customization of the developed software to the customer’s
needs. Lastly, the grocery store chains will get consulted on the best
pick-up station solution for every store. The amount of the setup fee will
depend on the size of the pick-up station and the amount of consulting
and customization involved.

• Licensing – Another revenue source will be the monthly fee which grocery
stores pay to NoQ for the management of the system infrastructure (e.g.
databases, software updates, web site enhancement, hardware maintenance,
etc.). The monthly fee will depend on the size of the store in question,
its location and the amount of its end-users. This source will be used to
cover most of NoQ’s costs.

• Usage fee – NoQ will put a relatively small margin on every transaction
which is processed by the system. In this manner NoQ will directly take a
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share in the turnover of the grocery store chains. The usage fee is NoQ’s
main profit source.

Premium 
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Usage fee 

Figure 8.2: The NoQ cost and revenue model
Sources: Own illustration

Grocery store chains also have a number of options to increase their revenue
through the introduction of the NoQ system:

• Additional margin – The grocery chains put an additional margin on
the products sold online. The minimal ordering amount also contributes
to a higher sales volume.

• Increased sales volume – Due to the new online distribution channel,
grocery stores are able to increase their sales volumes and thus their
revenues.

• Monthly subscription fee – The supermarket can introduce a monthly
subscription fee, i.e. by offering the pick-up station as a premium service
for regular buyers and thus locking them in.

• Advertising platform – The web site and the mobile applications can
be used as an advertising platform, which grocery producers may use to
place well-targeted promotions and advertisement.

8.3 Scenario Robustness Check
In the following section the NoQ business model will be checked against the
scenarios, based on the different outcomes of the key drivers individualism and
technology affinity. Figure 8.3 gives an overview of the scenarios and the fitting
of NoQ’s business model to them.
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Scenario  
“Me, My Tech and I“ 
• Low privacy awareness 
• Trend for smart home solutions 
• NoQ as standard solution 

Scenario  

“Me, myself and no more i“ 
• Importance of self-reliance 
• High privacy awareness 
• NoQ as niche market product 

Scenario  
“Electronic Hearts“ 
• Work-life balance of great importance 
• Solidarity and helpfulness 
• NoQ as an additional service 

Scenario  
“Back to the Roots“ 
• Preference for conventional shopping 
• Insufficient purchasing power 
• Low market potential for NoQ 
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Figure 8.3: Overview of the fitting of NoQ’s business model to the scenarios
Sources: Own illustration

8.3.1 Scenario “Back to the Roots”
The scenario “Back To The Roots” describes a world that is driven by low
technology affinity, as well as low individualism. In addition, people live in
lower prosperity. As a result, NoQ would face a lot of challenges in this business
environment.
Generally, because of the low technology acceptance of the public, only few

people would use the new NoQ technology in the beginning. They are suspicious
of the reliability, efficiency and security of online order and payment systems.
Due to the lower prosperity, people would not be willing to pay extra for a
premium service such as NoQ. Instead, they would stick to the traditional way
of shopping.
Another reason against the use of NoQ stems from the established low

individualism in society. People still prefer going to grocery stores, not only for
shopping, but also for social interaction.
Therefore, grocery stores might not be interested in buying the NoQ tech-

nology. The low technology affinity would force grocery stores to spend more
money on marketing NoQ and convincing the end-users of its advantages. This
would neutralize the financial benefits and make it unprofitable. In conclusion,
NoQ does not fit well in this scenario.

8.3.2 Scenario “Me, Myself and No More i”
The scenario “Me, Myself and No More i” depicts a world with high individual-
ism and low acceptance of technology. Although the business model of NoQ fits
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to the increasing importance of self-reliance, the low acceptance of technology
creates a great challenge for the success of NoQ.

Generally, the individuals aspire to fulfill their professional and personal goals
and thus have to deal with a hectic work schedule and a busy lifestyle. NoQ
would therefore be a promising solution to support the work-life balance.

However, the skepticism of the society towards technology could prevent the
initial adaption of smart home technologies as well as the frequent use of mobile
devices and web-based applications in everyday life. Therefore, the business
model of NoQ does not perfectly fit into the scenario.

Furthermore, the high privacy awareness poses a problem because the people
are highly concerned about their personal data and thus customers would
disapprove the idea of sharing information about their buying habits with the
groceries chains.
In order to overcome these barriers and convince the buyer of the benefits

of NoQ, the business model requires some adjustments. Due to the distrust
towards technology, at the beginning the business model of NoQ could be limited
to a mobile and online purchasing system without the connection to any smart
home technology. Furthermore, NoQ would rather be a product for a niche
market. In particular, business people are in high need of such a solution and
frequently use smart phones at work. Hence, the NoQ system enables them to
improve their work-life balance.

8.3.3 Scenario “Me, My Tech and I”
The scenario “Me, my Tech & I” describes a world that is mainly driven by a
high technology affinity and high individualism and therefore creates a promising
business environment for NoQ. The majority of the European population lives in
the prosperous metropolitan areas with its flourishing businesses, top universities
and busy lifestyle.
As the society uses ICT in form of smart phones and smart homes in their

everyday life, the NoQ technology could be a part of smart home solutions, and
thus beneficial to and available for all customers.

Besides, the society is wealthy and primarily concerned with their individual
needs. Premium groceries would be able to expand and dominate the market
due to NoQ, as most of their customers prefer the mobile and online shopping
system. The traditional business model of groceries might become obsolete
because going shopping itself seems to be time-consuming and inconvenient.
An automated warehouse system, integrated within NoQ, could replace it and
make the business model more time- and cost efficient for both the groceries
and their customers.

Furthermore, the NoQ technology supports the work-life balance and enables
the society, especially businessmen and women, to cope with their flexible and
long working hours as well as their individual lifestyle. The integrated function
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of purchasing recommendations and favourite lists fits to the increasing trend of
customization. Due to the low privacy awareness, people do not bother about
revealing information about themselves and their purchasing patterns to the
premium supermarket chains. Hence, this enables the groceries to optimize
their product offerings, their supply chain management as well as to increase
the customer lock-in.

All in all, the NoQ system could become a standard solution for the grocery
chains in this scenario.

8.3.4 Scenario “Electronic Hearts”
The scenario „Electronic Hearts“ describes a society with high technology affinity
and low individualism, and therefore offers high potential for the NoQ business
model. People are open-minded regarding digital solutions and are already
used to the comfort provided by smart homes. Consumers trust their assisting
devices. Smart fridges for example are able to create individual shopping lists
corresponding to people’s personal diet plans. These fridges detect what the
household runs out automatically and offer a great opportunity to extend NoQ
in terms of taking over the whole ordering and payment process. Based on
this trust, the NoQ technology is not expected to face many obstacles when
being established in the market. Marketing and advertising efforts will keep
within bounds for the same reason. Moreover, supermarkets can benefit from
the technological affinity of this world by changing their storage structure into
a fully automated warehouse in order to reach higher cost efficiency. People do
not perceive assisting digital devices as a threat for their employment but as a
tool to foster progress and as an opportunity to develop new areas of work in
the future.

Although individuals work a lot and travel frequently, their work-life balance
is of great importance to them. NoQ provides flexibility and is suited for saving
time in everyday tasks and spend it with their loved ones instead. The general
well-being of the family plays an important part in people’s lives and hence the
daily supply of healthy and fresh food exists as an actual need. Since this world
is driven by a low level of individualism, the society is characterized by great
cooperativeness. The process of choosing, ordering and paying the products can
easily be carried out from home and only the picking up of the groceries has to
be done in person. Therefore NoQ does not cause major efforts and facilitates
neighborly help, supporting the care of the elderly and the handicapped.
Nevertheless, online shopping cannot replace offline business completely.

Grocery stores will stay hybrid retailers because many people appreciate their
weekly or daily shopping as a way of social interaction. Supermarkets can act as
meeting places for societal togetherness. As a consequence the main customer
segment would consist of working people who do not feel a lack of interpersonal
communication but want so spend as much spare time as possible with their
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families and friends.

8.4 Conclusion
In the future, people will need more assistance in their everyday life due to their
packed schedule, ambitious career goals, and urge to spend more time with their
family and friends. This provides a huge market potential for products which
support the work-life balance, such as NoQ.
As described in the business model, although NoQ is cost intensive, its

value propositions to both grocery stores and end-users are very promising and
innovative. Grocery stores benefit from the virtual extension of their opening
hours as well as from the acquisition of valuable customer information which
helps them optimize their supply chain better and approach their customers
with well-targeted promotions. As for the end-users, NoQ assists them in being
more flexible when planning their daily nutrition, saving time in purchasing
groceries, living healthier, and coming closer to a perfect work-life balance.
The business model showed also that NoQ’s business concept is based on

technologies which will be available in the near future and can easily be adapted
to fit NoQ’s needs. This implies that the required systems can be developed and
introduced within a short time span. Still, NoQ requires a large technological
know-how as well as qualified workforce to organize all partners.
The scenario analysis proved that NoQ’s idea fits the majority of outcomes.

Especially in scenarios with high technology affinity, the idea shows a very high
potential and may be even further developed to incorporate fully-automated
warehouses. In other scenarios some minor adjustments to the concept may be
necessary to adapt it to the actual situation.
In conclusion, NoQ is a promising service which combines e-commerce and

traditional shopping and thus makes grocery delivery unnecessary. NoQ adds
a unique use case to future smart home solutions and broadens the scope off
AAL.
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9 Chapter 9

AAL Systems on the Go

Sebastian Kobarg, Stephan Link, Courtney Lynch, Sinan Taifour

A significant portion of one’s life is spent in transit. Just like other aspects of
life, being on the go can be supported by Ambient Assisted Living technologies.
One of the most uncomfortable experiences of everyday life on the go is using
public transportation. This opens up opportunities for AAL solutions in this
market.
Transsistant is an intelligent public transportation solution, learning from

passengers’ routines and guiding them through the stations to reach the correct
mode of transit at the right time, without requiring active input from the user.
Additionally, it assists the passengers with ticketing and individual needs, such
as elevator use.

Such as a solution is desirable for the public transportation companies because
it allows them to observe passenger flow. With this information these companies
can optimize their route frequencies, cut survey costs, and learn about station
conditions faster.

Transsistant will be sold to public transportation companies for a one-time fee
and an additional maintenance recurring fee. Other sources of revenue include
lead generation commission from third-party service providers, such as digital
ticketing systems and taxi companies.

The basic technologies to make Transsistant a reality already exist. However,
there is a need for development in Artificial Intelligence and Machine Learning,
which requires research. This product can be viable in a time frame of 10 to
15 years. With the introduction of Transsistant, public transportation of the
future can become hassle-free.
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9.1 Introduction
Public transportation in Europe, and especially in Germany, is very practical.
However the experience of using public transportation can be tarnished with a
few inconveniences: a commuter running to a bus station just to discover she is a
few tens of seconds late and the bus is at the end of the road, a mother with her
child in a stroller walking to the elevator only to find it is under maintenance, a
tourist trying to figure how to make the connection between two underground
trains.

Many public transportation companies already have services and accompany-
ing smartphone applications to handle these concerns. However, these services
are separated and require the active involvement of their users. This makes
them less beneficial, especially when people are in a hurry or the inconveniences
only arise sporadically. An Ambient Assisted Living solution can be developed
to handle these issues and many others, in order to make the usage of public
transportation more hassle-free.
Such a solution could be designed in a way that not only benefits the end

user, but also the public transportation company. Today, public transportation
companies run surveys to understand their user behavior. While these surveys
are useful, they are not extensive and do not reflect real-time usage, thus limiting
their effectiveness in detecting day-to-day problems and optimizing processes.

Public transportation is used by a variety of people with different needs and
expectations. An Ambient Assisted Living solution adapts to each user in a
way that best suits him, and thus increasing the overall satisfaction from the
system.

9.2 Business Idea: Transsistant
Transsistant stands for “Transport Assistant” and is a service that solves the
aforementioned problems by anticipating when the user is about to use public
transportation and bringing any relevant information to her attention, based
on the context and the user’s needs.
One integral component of Transsistant is an application that runs in the

background on the user’s smartphone, collecting data about her location and
schedule. This data is then used in conjunction with information on the public
transportation’s routes and time schedules to learn the user’s pattern and create
a model representing her behavior. Modeling and understanding user behavior
is complex; research in artificial intelligence and machine learning is required to
turn it into an accessible technology. Once Transsistant understands the user’s
patterns, it can anticipate her usage of the public transportation system.
From the user’s perspective, Transsistant is an application that she installs

once, and doesn’t explicitly interact with afterwards; the application runs in the
background and doesn’t come to her attention unless it has relevant information.



AAL Systems on the Go 263

The system is triggered to look for relevant information when it believes the
user is approaching a public transportation station, based on the developed
model of the user’s behavior, or when using the public transportation system.
In that event, live data about the station and the approaching vehicles is pulled
and evaluated against the current context, and if found relevant then the user
is alerted.

For example, if a user is running towards the station, and the live data shows
she will miss her tram nonetheless, she can be informed to walk and catch the
next tram, and vice versa, if a user is walking to the station and would only miss
the tram by a few seconds, she can be informed to speed up. A handicapped
user who normally uses the elevator can be informed if the elevator is broken or
under maintenance, and directed to a different route based on the experience of
previous users.
The system would also consider attributes of the user when providing its

suggestions, for example, an elderly person will not be asked to run to catch the
bus, nor a person who has been recently walking slower than normal, maybe
due to a broken leg.

Transsistant can also be integrated with additional service providers such as
a digital ticketing system, and display recommendations, such as reminding the
user to buy a ticket if her previous ticket has expired.
From a business point of view, Transsistant is licensed to the public trans-

portation companies, customized for their needs and providing services for them
and for their users.
Data collected from the users can be used by the public transportation

companies to replace and enhance usage surveys, which subsequently can be
used for planning and optimizing schedules. The data can also be used directly
within the system for inference, for example, the sudden stop in the usage of
an elevator indicates it might be broken, and multiple people not boarding any
train at an underground station could indicate it is crowded. In an indirect
manner, Transsistant smartly propagates relevant information from previous
users to future users.

Figure 9.1 depicts the key players in Transsistant and the relations between
them. These relations will be further explained in the following subsections,
where the nine building blocks of a business model canvas (as explained in [369])
are described.

9.2.1 Value Proposition

Transsistant, as a solution, provides benefits for both the public transportation
users and companies running the network. The value proposition for each group
is detailed below.
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Figure 9.1: Key players and relations between them
Source: Own illustration
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Public Transportation User

The user of Transsistant benefits by having many of the inconveniences of using
public transportation removed. No active involvement from the user is required
except for a one-time application installation. Afterwards, the system runs in
the background collecting information about the user (such as location and
calendar), and creating a model that is later referenced to provide notifications
and suggestions at the relevant time and based on context.
When approaching a station, Transsistant informs the user if he needs to

walk faster to arrive on time, or even if he can walk slower in case he is already
walking fast and will still not make it.

If the user regularly uses elevators or escalators, which is the case for an
elderly person or a handicapped person, Transsistant will report malfunctions
or maintenance schedules as the user is approaching the station and suggest
an alternative route. If the user is new to the station, Transsistant can also
recommend where to board the vehicle when this information is relevant to
the user, such as for a wheelchair user, when the station is big, during a tight
connection, or when a train will get segmented into multiple segments along its
trip.
Transsistant can also integrate with additional service providers as well as

provide suggestions and interaction opportunities. For example, integration
with digital ticketing system would allow Transsistant to suggest buying a
ticket when the user’s ticket has expired or if his current ticket does not fully
cover his expected next trip, thus avoiding fines. Another example would be
the integration with a taxi service, suggesting to call a taxi beforehand when
Transsistant detects the user’s final destination is not within walking-distance
from his last public transportation stop.

Public Transportation Company

The value proposition for the public transportation companies indirectly include
the benefits for the user; a more satisfied user is in the interest of the company.
Transsistant can also bring direct benefits to the companies through the

system usage information it provides. By having more detailed and live usage
information of their system, the public transportation companies can optimize
their routes to lower their costs and better serve their users. The information
can also be tracked to points in time prior to using the system, allowing the
companies to optimize their stations as well as generate automatic alerts of
malfunctions or problems in the stations. Another usage of said information
would be in handling congestions in the system, such as during festivals, and
implementing dynamic route frequencies in such events. The information
provided by Transsistant could also eliminate the need for running expensive
surveys.

If Transsistant is integrated with a digital ticketing system, the reminders to
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users could help increase ticket purchase and thus increase company revenue. It
would also cut down on advertising costs for that purpose, if they exist.

9.2.2 Customers
While Transsistant is designed to be used by public transportation passengers
(who are the users of the technology), to be most effective and have the largest
user base it should be free to the target users. Therefore, the actual customers
are public transportation companies and possibly airports if the concept is
further expanded. The customer would need to pay a one time setup fee to
incorporate their transportation system into the Transsistant network and
additionally would pay a smaller, recurring maintenance fee for Transsistant to
handle user complaints, updating if the public transport is expanded, and to
cover future development costs. In addition, electronic ticketing companies and
other third party companies such as taxi companies are customers due to the
lead generation by Transsistant’s recommendations to users.
Public transportation companies are challenging target customers because

they may either be privately owned or owned by a federal or local government.
Obtaining a contract with these players may require unique marketing strategies,
including lobbying. Public transportation companies will need to be convinced
that Transsistant will be compatible with preexisting monitoring systems and
arrival prediction tools.

9.2.3 Channels
In marketing the Transsistant service, two groups are targeted: On one hand,
the public transportation companies have to adopt the service. These companies
are the paying customers. On the other hand however, it is the users that
directly take advantage of the benefits of the service. Both must be addressed
differently.
The end users are targeted through marketing in those places where the

benefits of the service is most apparent: While using public transportation.
The advertisement will be placed on posters in the transportation system, on
ticketing machines and on the tickets themselves. The display boards at the
stations can also be used to market the service, e.g. by advertising it just when
a vehicle leaves the station. Any kind of advertisement should convince the
user to download and install the service on his device immediately. This can be
achieved by providing a direct download link or a barcode. The service should
be available to download for free on every major mobile device or platform.

Each public transportation company has to be approached individually. Ad-
ditionally, they can be addressed by presentations during conventions of public
transport associations or trade fairs. Even though the value proposition of the
service for the customer companies is clear, adopting it is associated with a
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considerable implementation effort.

9.2.4 Customer Relationship
The customer relationship is crucial to Transsistant’s success because the
company’s reputation can lead to or prevent future contracts with other public
transportation companies. In addition, each individual transportation company
may have slightly different goals that they hope to accomplish and therefore
Transsistant must maintain a strong relationship with their customers. It
is important to remember that the customers are the public transportation
companies, not the end users.
The most important aspect of the customer relationship is to maintain

reliability. Users do not want to constantly switch between different sources for
their transport assistance and it is very difficult for transportation companies
to reach the entire user base to inform them about new sources of information.
This means that when Transsistant secures a contract they will need to dedicate
a lot of time after initial setup to ensure that the service remains reliable,
in addition to continuously improving the product. If companies or users
experience any problems with the product, it is important that Transsistant
responds quickly to resolve the problem. The public transportation market is
fairly small and the company’s credibility could make or break future sales. In
addition, companies care about customer satisfaction, thus it is important to
make sure passenger problems are resolved quickly. Therefore the “customer
support” for the passengers should be provided by Transsistant because their
employees will be better prepared for troubleshooting than the transportation
company customer support. Figure 9.2 illustrates the customer relationships
between the public transportation companies, the passengers, and Transsistant

Finally, Transsistant provides an interface to the public transportation compa-
nies so they may access and use the data being collected. However, Transsistant
maintains ownership over the data and thus this may allow for additional sources
of revenue in the future by charging the public transportation companies for
access.

9.2.5 Key Resources
In providing the Transsistant service to the customer companies and their users,
several resources are of crucial importance: Specialized capabilities, a secure
data center, reputation and credibility as well as the created processes and data
sources:

Intellectual Resources
The knowledge generated throughout the R&D process is crucial to the function-
ality of the service. This knowledge concerns pattern and behavior recognition
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Figure 9.2: Customer Relationship Diagram
Source: Own illustration

as well as public transportation systems and the underlying IT infrastructure.
These capabilities become apparent in two areas: On the one hand in the

established application, processes and systems. On the other hand, in the
individual persons that generated these capabilities and thus acquired core
knowledge of the service. Consequently, both are immensely important and
should be regarded as key resources.

The data gathered and processed by the Transsistant service is highly sensitive:
It is comprised of current user location, travel routes and behavioral patterns.
Accordingly, this data must be secured in the best way possible. In order to
prevent legal issues and to achieve a high degree of trustworthiness, the data
centers of Transsistant must maintain highest security standards. This applies
also to the connection to the users device, to avoid data theft during data
exchange.

With approximately 420 public transportation companies in Germany [370],
the proposed fields of application can be considered a niche market with room
for only a very few players. Hence, a high service quality with a high degree of
credibility and reputation is necessary to establish long term relationships with
the customers. This should be achieved through an optimized implementation
into the customer companies’ processes and a high level of usability, reliability
and security.
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Physical Resources

Since the quality of the Transsistant service depends highly on the quality of
input data, such as vehicle positions and travel times, this input data is a
crucial resource. This data is gathered through the unique interfaces, processes
and relationships that Transsistant establishes with their customer companies.
These established processes take into account on the one hand the public
transportation infrastructure as well as individual behavioral patterns and on
the other hand the gathering of related data from the users. Hence, they are
unique to the Transsistant service and are consequently a key resource itself.

[367] Alexander Osterwalder and Yves Pigneur. Business Model Generation: A
Handbook for Visionaries, Game Changers, and Challengers. John Wiley
& Sons, 2010.

[368] Verband Deutscher Verkehrsunternehmen. Daten & Fakten (2010). http:
//www.vdv.de/daten_fakten_pv.html accessed on 01.10.2011.

9.2.6 Key Activities
In order to successfully deliver the value proposition of the Transsistant, various
key activities have to be executed. These activities are strongly linked to the
underlying key resources and partners of the product.
Initially, the most important activity is Research & Development, with a

strong focus on the prediction of public transport usage. This also includes the
recognition and prediction of human behavioral patterns. Moreover, the R&D
of Transsistant might also include work on indoor and underground positioning
through the triangulation of wireless signals or motion sensors in the users
mobile device.
Since an important part of the value proposition of the product is the

use on the go, the smartphone application and its mobile usage are crucial.
Consequently, the development and constant improvement of the application
on all relevant mobile devices is one of the most important activities.
As proposed, Transsistant will operate as a full service provider to the

individual public transportation companies, meaning that it will handle all
data transfer related to the service with the users. This implies that both, the
implementation of the service within the customer companies systems as well
as the the provision of an own infrastructure are key activities:

In order to be able to provide accurate information to the users, an interface
connection the customer company’s IT infrastructure is necessary. The accessible
data has to comprise the mapping of the transportation network itself, including
the exact position of all stations and stops, as well as the respective schedules.
Additionally, the Transsistant software has to be enabled to access the position
of all vehicles and their actual travel times from any point within the network.

http://www.vdv.de/daten_fakten_pv.html
http://www.vdv.de/daten_fakten_pv.html
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This data will be enhanced with the location data of the Transsistant users.
Furthermore, automated notifications about stoppages due to maintenance or
incidents as well as the status of escalators, elevators, and entrance systems
have to be accessible to Transsistant. The implementation also includes the
customization and branding of the application in line with the corporate identity
of the customer company.
To provide a seamless service to its customer companies, Transsistant runs

and maintains a data center that serves as the backbone of the application. In
addition to transferring the relevant information to the user devices, this data
center collects, anonymizes and aggregates the user data and provides it to the
customer company and likely city planners and authorities. The transferred
information about user position, movement and routines can be used not only
by the customer companies to optimize their schedules, to identify temporary
bottlenecks but also to learn about malfunctions of vehicles, elevators and access
systems. To supply this valuable information to the customers is an important
part of the value proposition and should thus be considered a key activity as
well.

The entire application functionalities are handled internally by Transsistant,
decreasing the extent to which the customer companies have to build up resources
and capabilities themselves. This bundling of these tasks for all customer
companies enables a concentration of competencies, economies of scale, and
thus lower cost for the customer companies compared to individual standalone
solutions.
Lastly, selling efforts and contracting have to be regarded as a key activity:

Because the target market is a niche market and mainly divided regionally
between monopolists, the establishment of business relationships is highly
important. Due to the often close connection between public transportation
companies and municipalities, the selling efforts can also include talks with
authorities and lobbying.

9.2.7 Key Partners
The most important partners that frame the Transsistant ecosystem can be
found in the areas of universities and research institutes, public transporta-
tion companies and municipalities, as well as in online ticketing and payment
companies.

In order to realize the proposed features, Transsistant has to rely on the results
of related research. This knowledge can be accessed through partnerships with
universities and research institutions as well as with other technology companies
or start ups in related fields.

Crucial partners are as well the public transportation companies themselves.
They are the customer and yet they supply the data needed to achieve the
proposed functionality as well. On the same side, municipalities and authorities
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can be regarded as key partners, because they have the political power to promote
the implementation of the Transsistant service with their local transportation
companies.

The providers of online ticketing and payment services should be considered
key partners as well. While Transsistant will not offer these services internally, it
does generate leads to those companies by sending notifications to the user. This
requires a successful implementation of these services as well as a commission
contract.

9.2.8 Costs

The resulting cost structure of the Transsistant service will consist of four
main positions: R&D, selling costs, workforce, and infrastructure. During
the R&D phase, costs arise from wage payments to the involved professionals,
from the building of prototypes, and from field testing. Additional payments
to external specialists, e.g. consultants are also possible. Moreover it might
include license fees for software needed in the development or operational phase.
These development costs continue to arise after the completion of the R&D
phase, since the final product has to be maintained and improved constantly
and new customers have to be implemented into the service.

Consecutively, costs accrue due to the selling efforts and contract negotiations
the company has to perform in a niche market: Even though presentations
during conventions of the related associations can lead to multiple interested
parties, every single customer company has to be approached individually.
Furthermore, most contracts are likely to differ from each other due to the
different preferences and service levels associated with each customer company.

Generally, Transsistant has to regard labor cost as one of the major cost
blocks. These costs are comprised of wage payments to staff in the fields of
development, maintenance, sales, customer service and administration. As
most of these positions require trained professionals, labor cost will significantly
contribute to the overall cost of the company.

As described above, Transsistant will provide and handle all services related
to the application internally. This requires the presence of a considerable infras-
tructure. Whether leased or bought, Transsistant needs to access computational
power and storage space to enable the service. Additionally, Transsistant needs
to provide the bandwidth needed to ensure the communication with the users
devices and the customer companies. A general overview of the cost and revenue
streams related to Transsistant can be found in figure 9.3.
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Figure 9.3: Cost and revenue streams associated with Transsistant
Source: Own illustration

9.2.9 Revenue

Transsistant can expect revenue through three main sources: initial setup fees,
maintenance fees, and lead generation on ticket sales or other third party services.
By signing a contract with Transsistant, the public transportation company
is making a long term commitment. Likewise, Transsistant will be heavily
invested in maintaining quality service to the customer during the duration of
the contract. Therefore, both an initial setup fee and long term maintenance
fees are proposed.
The initial setup fee will occur when Transsistant adapts to the particular

transportation system, including adding additional servers and potentially more
employees to handle the additional work load. The maintenance costs will cover
user and customer support as well as new developments to the product. Finally,
the partnered electronic ticketing companies should pay a percentage of the
ticket fee for each ticket purchased due to the reminder from Transsistant. Other
third party services, such as taxi services recommended to the passenger after
he exits the station, will also pay some form of commission for each successful
referral.



AAL Systems on the Go 273

9.3 Scenario Robustness Check
In the following section the four previously defined scenarios are evaluated
in order to determine if people will adopt Transsistant. One must take into
account not only if people need assistance while traveling due to their personal
circumstances but also if the product is compatible to their beliefs and lifestyle.

9.3.1 "Electronic Hearts"
In the “Electronic Hearts” scenario people have a very high technology affinity
and attach particular importance to their family and friends. People have the
need for physical and emotional closeness but they are also required to be very
flexible in their work life. The people’s privacy awareness is low.
Many people will make use of home office solutions and will therefore not

be required to come to the office everyday, what will most likely cause that
less people in total will use public transportation. This reduce of usage could
require public transportation companies to invest more money into the quality
of their services in order to acquire new customers. Transsistant’s features make
the use of public transportation more convenient so it would be a promising
solution in order to improve the customer’s experience.

Due to the high level of technology affinity it is likely that people will accept
that their smartphones give personal recommendations and they will also adopt
the more convenient electronic ticketing solutions in order to get rid of the
impractical paper ticket.
In conclusion, because of people’s high technology affinity and the need to

make public transportation more convenient, the chances of Transsistant in this
scenario are good.

9.3.2 "Me, My Tech & I"
In the “Me, My Tech & I” scenario, the population accepts technology and has
very high individualism. People do not have strong privacy concerns and are ok
with sharing a large portion of their private information. Also, the society is
prosperous.
Some aspects of this scenario create an environment in which Transsistant

can be successful. For example, people’s affinity to technology means they have
portable electronic devices, they are familiar with installing and using applica-
tions, and they do not mind having wireless devices that are communicating
often. Also, a society with low privacy concerns makes running Transsistant
easier; personal data about the users (such as their location and schedules) can
be easily transferred, stored, and processed. The data can also be easily shared
with the public transportation companies, thus increasing the value proposition
for them.
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Other aspects of the scenario may need to be considered for the success of
Transsistant. The combination of high individualism and prosperity could lead
to a drop in the usage of public transportation in favor of a rise in personal
vehicles. Although such a situation does not necessarily mean Transsistant would
not be a viable service, it means there is less interest in public transportation
and therefore a smaller market.
In an individualistic and a work-centric society, people travel more between

cities and relocate often for their career. In the event of a drop in public
transportation usage within the city, Transsistant could be adapted to be used
with long-distance transportation using trains or even airplanes.

All in all, Transsistant has a good chance in this scenario. The main change
to keep an eye on is a decrease in public transportation usage, which might
require a slight strategy adjustment.

9.3.3 "Back to the Roots"

The “Back to the Roots” scenario is characterized by a high low degree of both,
technology affinity and individualism. Especially concerns regarding the health
impact of wireless technology are prevalent. Moreover, the scenario implies a
rather high degree of privacy awareness.
Opposed to that, the Transsistant service proposes the excessive use of

wireless technology for the determination of location and for the transfer of
information. Additionally, the solution also includes the significant use and
transfer of personal data. It is thus very likely, that the Transsistant solution
would not be accepted by a broad share of the population in this scenario.
The low degree of individualism could furthermore come along with a higher
importance of “travelling together”, e.g. in car sharing or the joint use of public
transportation, decreasing the need for a solution such as Transsistant.
Obviously, several significant adjustments to the service could be applied

with the aim to foster its use in this scenario as well: The usage of wireless
communication could be minimized, e.g. by storing more information on the
end user device. Privacy concerns could be overcome by a trustworthy and
anonymous system as well as by introducing price reductions for transportation
tickets as an incentive to use the applications. In order to include the low
degree of individualism, functionalities that include and ease the use of public
transportation as a community, e.g. a group of individuals commuting together
on a regular basis, could be implemented.
To conclude however, the prospects of Transsistant in this scenario have to be
described as little. Despite possible adjustments, the risk of a market failure of
Transsistant might be too high and the discontinuation of the product seems
advisable in the Back to the Roots scenario.
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9.3.4 "Me, Myself & No More i"
This scenario is characterized by a high degree of individualism and low tech-
nology acceptance. In addition, there is economic prosperity and people are
very involved in their careers. The low technology acceptance is caused in part
by high privacy awareness.

Transsistant relies on collecting information on the user’s location, contrasting
the public’s high desire for privacy. In addition, it requires the users to have
some form of a smart device with them while using the public transportation. If
there is a low technology acceptance, it is unlikely that the users will carry these
devices. Due to the high economic prosperity, it is also possible that people
prefer to buy their own cars and avoid community transportation. On the other
hand, they may travel often through work or for leisure and this may require
forms of transportation other than their cars, such as planes or trains. The
high degree of individualism works well with Transsistant because people would
prefer to plan for themselves and this tool would help people stay independent,
whether as a tourist that is unfamiliar with the local public transportation or a
businessman that is constantly on the go.
Ultimately, the privacy issues and lack of technology on hand would make

Transsistant very difficult to implement. This scenario is too distrusting of
technology and for certain features to be useful, such as determining if an
elevator is broken by obtaining data on the usage, a significant portion of the
population must be using the tool. Due to these factors, there is likely not a
market for Transsistant in this scenario.

9.4 Conclusion
Due to its competitive pricing, low environmental impact and the practicability
associated with it especially in urban areas, the use of public transportation is
very attractive. Moreover it is the only means of transportation for persons that
do not own a car. Nonetheless, using public transportation can be inconvenient at
times: Delayed connections, malfunctioning elevators or the mere fact of missing
a train by a couple of seconds negatively influence the travelling experience.

The proposed service Transsistant has the potential to significantly facilitate
the use of public transportation systems for all users. With the demographic
change in mind, especially those features that aim at persons with physical
disabilities and their dependence on elevators are highly relevant. In general,
Transsistant shows how modern digital technology and Ambient Assisted Living
systems can enhance the use of public transportation. More than just increasing
the usability of public transportation systems for the end users, it offers new
possibilities to the transportation companies to improve their network according
to the needs of its customers. As described above, the value proposition to both
the end users and the transportation companies is clear. By performing the
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key activities, Transsistant can act as a valuable link between its key partners,
namely the users, transportation companies, and third parties, especially online
ticketing service providers.

Most of the technology needed to realize the service is available in the present
day. However, further research and development on the field of machine learning
and behavior recognition might be necessary to fully implement all of the
proposed features. Additionally, efficient procedures have to be found to enable
the strong implementation within the customers’ internal IT infrastructure.

With a large portion of the revenue coming from license fees and maintenance
payments, Transsistant could benefit from a constant revenue stream once
the respective contractual relationships have been established. However, these
contracts will also include usage dependent payments and service levels which
emphasizes the need for a high quality service and capable infrastructure.

As seen in the scenario robustness check in section 9.3 Transsistant’s chance
of success is high in the scenarios with a high technology affinity and rather low
where the technology affinity is low. This is because the core of the Transsistant
system is a smartphone application that gathers data. In scenarios where
people reluctantly use mobile applications or not even possess a smartphone
Transsistant’s use cases will not work.
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10 Chapter 10

Infotainment and Gaming

Julia Aydin, Simon Meyer, Lukas Murmann, Sebastian Rehm, Lud-
wig Schubert

Already today, family life becomes more and more digitalized. Parents and
children share their online calendar, communicate over social networks and video
chat services. However, those solutions are not accessible to infants and very
young children. Digital devices like smartphones and tablets are not designed
for young children; they require a more child-oriented and appealing physical
device.

Tego is a stuffed animal, equipped with high-end technology to fulfill this need.
It can be called and localized by parents, reminds children of important tasks,
and can also detect and describe nearby objects. The toy is targeted at children
from two to eight years. By applying advanced machine learning, it adapts
to each child’s maturity level and individual habits. For small infants, it is a
cuddly animal that can play music and explain the environment; schoolchildren
use it for communication and educational games.
Still, the concept of Tego may not work equally well in all future scenarios.

For example, consumers with low technology affinity may continue to buy
traditional toys for their children. On the other hand, the “Electronic Hearts”
scenario with its family-centric and tech-savvy society describes a bright future
for a product like Tego.
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10.1 Introduction
Nowadays, in many families both parents pursue their own full-time job. In
addition to that, the number of single parents that have to take care of their
child alone and also have to work is rising. Children are more and more parented
by relatives, nannies, babysitters or in special fostering stations. Many children
are also becoming increasingly self-dependent and spend more time alone or
with friends without supervision. Despite the lack of time, parents still want to
communicate extensively and take care of their children. Moreover, they are
protective and want to know where their child is.
Thanks to innovative forms of human machine interfaces (HMI), such as

touch displays or speech recognition, even very young children know how to use
their parents’ smartphones or tablet computers to a certain extent. Despite this,
there has not been any commercially successful communication device designed
especially for children, yet.

Most grown-ups still remember their favorite stuffed animal from their child-
hood, because children have a very special relationship to their stuffed animal. It
accompanies them all the time: when they are asleep, on the playground, while
they meet with friends or even during their first day at school. However, unlike
most parts of modern life, stuffed animals have not been affected by technology,
so far. Apart from the used materials they did not change substantially within
the last century.

Furthermore, animals often play a role as a child’s companion, for example in
fairy tales, child stories or fantasy movies. They talk to them, help them when
they got lost, and protect them. Due to this, children generally perceive many
animals as trustworthy.

At this point, Tego comes into play. It fulfills parents’ need to interact with
their children even if they are not nearby. It combines the children’s relationship
to their favorite and trusted stuffed animal and their ability to use digital
devices even at a very young age.

10.2 Business Idea: Tego
A Tego is a cuddly stuffed animal for children aged between two and eight.
Tegos are available in the form of different animals, like lions, dragons or cats.
In order to distinguish itself from ordinary stuffed animals, a Tego is a smart
permanent companion for a child. The technology inside of it enables it to assist
the child in everyday life. Additionally, those features are not static as a Tego
analyzes its owner through speech recognition and educational games to track
their level of maturity. It learns together with them and adjusts itself to each
individual child. This adaption to the child is called the Tego’s Spirit, a personal
user profile that is constantly synchronized with the Tego online backend (see
figure 10.1). Each Tego can contain only one Spirit at a time. Features like
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location tracking and communication possibilities help parents to always be
aware of their child’s current situation. Object recognition and the use of speech
synthesis make a Tego the ideal learning partner for a child. A camera, a
microphone as well as a speaker, location and near field communication sensors
allow a Tego to fulfill these tasks.

In the following, Tego will be presented using the Business Model Canvas of
Osterwalder and Pigneur [371]. This tool is used to describe, analyze, and design
business models with respect to all four main areas of a company: customers,
offer, infrastructure and financial viability. These main areas are divided
into nine building blocks: Value Propositions, Customer Segments, Channels,
Customer Relationships, Key Resources, Key Activities, Key Partners, Costs
and Revenue.

10.2.1 Value Proposition
Tego provides value for its customers on three levels. First of all, Tego is a
completely new product. Stuffed animals sometimes have additional features
like playing a melody but no toy animal offers a similar amount of functionality.
In addition to this, Tego opens up the possibilities of new ICT technologies
to children which so far had little or no access to digital communication.
Furthermore, Tego puts emphasis on usability to fully utilize its capabilities.
As a Tego adapts to the child there are functions which are important for

children in every age. Moreover, there are features which are first and foremost
intended for small infants between two and four years. Other uses for the Tego
are targeted at children who already go to kindergarten. Many children retain
their special bond to a stuffed animal through their first years of elementary
school. Consequently, a Tego also contains functions for those children. Finally,
a Tego also offers a lot of value for the parents of the child.

Main Features

In order to increase usability, trends in ICT products converge towards single
points of interaction, for example touchscreens, which both display and receive
information. In case of the Tego this is accomplished with an audio interface.
It receives instructions through speech recognition and communicates with the
world through speech synthesis. On the one side, the Tego can understand
children of every age group and all its features are available through various
audio commands. On the other side, every Tego has its own voice. The
speech synthesis built into it is sophisticated enough to give the Tego a natural
human voice. It speaks to the child like a companion. This way, it answers to
instructions and also communicates information to the child. (see figure 10.1)
Furthermore, the aforementioned speech recognition is not only used to

understand commands but also to assess a child’s maturity level. In the
targeted age group the way a child speaks is one of the main indicators of this.
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Figure 10.1: Network of Tego.
Source: Own illustration.
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Educational games and quizzes are an additional help to estimate a child’s stage
of development. With the help of this information the Tego adapts itself to the
child, using advanced machine learning. This goes much farther than calling a
child by its name. The functions, the games and the way the Tego talks to the
child all depend on this evaluation.

In order to sustain the illusion of an animal companion and avoid any danger
for children, a Tego is very durable. The technological parts are sealed in the
inside of the Tego.
It does not need any cables as it is charged wirelessly and has a permanent

Internet connection for configuration and synchronization purposes. Every type
of Tego has a different charging station called Tego Cradle. A monkey for
example is charged while hanging on a tree whereas a lion sits on a rock.

Infants

For young children the focus of the Tego lies not only on its technical features,
but especially on its attractiveness as a toy. The bond a child establishes to its
Tego is very important, as it needs to be a permanent companion. Therefore, it
is very cuddly and appealing to children. Furthermore, the owner can command
the Tego to play music using voice instructions. This is easier than interacting
with a tactile interface.

Parents or other custodians can get annoyed by the amount of questions chil-
dren at this stage have as they recently developed the ability to ask about their
environment. Consequently, the Tego supports this curiosity by its capability
to recognize a large number of different objects and tell interesting facts about
it. Using a camera integrated in its eyes and its connection to Tego’s online
database, it can recognize common objects. The child just has to direct the
Tego’s eyes onto an object and ask about it.

Preschool Children

After a short time of familiarization kindergarten is a fun and perhaps the
favorite place of children this age. Meanwhile, the time at home quickly gets
boring when no other playmates are around. To fill this time with meaningful
activities a child’s Tego knows games popular in kindergarten. Music games
with emphasis on rhythm are fun and educational at the same time. To expand
a child’s vocabulary, as well as deepen its understanding of language, word
games like the clapping of syllables are adequate.
Preschool children are still very curious about the world, not only directly

around them, but also overall. In addition to that, they have a longer attention
span and their imagination develops. As a consequence, they are very interested
in longer stories like fairy tales. A Tego can assume the role of a story teller: it
can play back audio books which are loaded from the cloud, or read texts out
using its built-in camera and text recognition.
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Multiple Tegos can work together in group games like hide and seek, where
the currently seeking Tego gives hints to its owner about the other players’
locations.

Elementary School Children

Children in primary school are usually able to tell short stories about their own
activities. The Tego helps to develop their language skills by animating them
to speak, for example by asking them about their weekend. It is also possible
that a Tego supports a child in learning its first foreign language by doing
short exercises adjusted to the child’s prior knowledge. Furthermore, children
learn simple mathematics during primary school. A Tego supports them with
improving their skills in mathematics by posing simple number riddles the child
has to answer.
After school, children of that age group often have play dates with their

friends or follow other hobbies, such as piano lessons or sports. On the one
hand, Tego can remind children to attend their play dates and other activities
by notifying them when they need to leave for their appointment. Their school
and leisure schedules can be updated online by their parents and can also be
synchronized with other calendars, for example a calendar scheduling family
time. The time of the Tego’s notification can also depend on the child’s current
location, conditioned on how close to the location of the appointment it already
is. On the other hand, a child can also use its Tego to call other friends.
However, it is not able to call every telephone number or any other Tego, but
only numbers and Tegos that have been approved by their parents before.

Parents

A Tego has various values and fits with many of the typical needs which parents
want to fulfill as much as possible for their children. One main aspect is
communication. Parents always want to have the possibility to get in contact
with their child, talk to it and hear its voice. Tego enables parents to reach
their child by calling its Tego.
Additionally, they have the possibility to always stay updated about the

current location of the child as Tego has an integrated tracking system. A
common fear of parents is that in a short unsupervised moment the child could
bush from the parents’ home. Therefore, Tego will include an emergency system
which warns the parents automatically, if it is out of a geo-fenced area, for
example around their home. Of course, Tego should not be seen as a replacement
for parental supervision.
Furthermore, some of the Tego’s functions that are beneficial for the chil-

dren also make the parents’ life easier, for example the appointment reminder
function.
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10.2.2 Customers

Tego’s users need to be distinguished from its customers (see figure 10.2). Its
main users are two to eight year old children. Generally, it is suitable for all
types of children, as a Tego also motivates short-spoken children to talk to it.
Children are frequently interacting with their Tegos and will enjoy a substantial
part of its proposed value. Most of the time however, they don’t buy a Tego
on their own. Their parents or close relatives, such as grandparents, buy it for
them as a present. Therefore the main customers purchasing a Tego are parents
or relatives of children in that age group.

Parents buying a Tego are concerned with their child’s education and safety.
However, they generally should have a high acceptance for and trust in technol-
ogy, as a Tego is regularly interacting with their child and therefore is getting a
lot of information from it. Especially tech-savvy parents are likely to be early
adopters of Tego.

A Tego can be particularly useful for parents that work in a full-time job as
it enables them to have a more mobile lifestyle and still keep close contact with
their child. By using Tego’s tracking features, they can for example reassure
themselves that their child is on its way home from school or that it is still
outside playing with its friends. Hence, apart from children that own a Tego,
their parents also enjoy a substantial fraction of Tego’s value.

Due to the technology it contains, Tego is more expensive than usual stuffed
animals. Therefore, it is targeted at middle-class and upper-class families. All
in all, Tego is offered to the market of education-aware parents of young children
with high technology acceptance.

10.2.3 Channels

Tego is following different marketing strategies in order to approach parents
and their children in distinct ways. The distinction is important, as children
can influence their parents’ buying decision by asking for a Tego as a present.
They also perceive the product and its marketing in a different manner as their
parents. Tego is introduced on the online retail market accompanied by an
advertisement campaign in the media. Its introduction to offline retail stores
goes along with a roadshow through shopping malls and toy stores. It will also
be presented to selected children’s groups to strengthen the word of mouth
effect.

The described marketing channels help to raise the parents’ and their children’s
awareness of Tego by communicating its unique value proposition and also
increase sales due to its network effects.
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Figure 10.2: Customers of Tego.
Source: Own illustration.

Advertisement Campaign

In order to raise parents’ awareness about Tego, advertising in magazines or
on websites about parenting is crucial. The focus of this campaign lies on the
safety and education features of Tego, as parents are usually concerned most
about these topics, when it comes to their children. Furthermore, articles in
parenting magazines or websites introduce Tego to the reader. To get hold
of tech-savvy parents who are likely to be early adopters, the campaign can
be extended to technology blogs as well. All articles contain a link to Tego’s
website and the number of its hotline, so that interested viewers can obtain
more information about it.

As to get children’s attention, a marketing campaign is started with advertise-
ments during TV shows specially designed for children. This campaign presents
Tego as a must-have product for children. It focuses on the communication, fun
and gaming aspects of Tego, as even very young children can relate to it.
With the help of the advertisement campaign, a broad base of both parents

and their children can be reached. However, it is a one way communication
channel.

Roadshow

The advertisement campaign is followed by a roadshow at large retail toy stores
and shopping malls when Tego is introduced to the offline retail market. During
this tour, Tego is presented to its target group. Children and their parents can
try it and ask questions. There is also the possibility to purchase it right away.
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The roadshow reaches a smaller group than the advertisement campaign.
However, one can get direct feedback from the customers.

Presentation to Children’s Groups

A Tego’s perceived value for children increases with its user base, as children
can use it to communicate with their friends. Due to these network effects,
children that already own a Tego influence their peers to get one, too, as it
would be more fun, when they could use them together.

The use of word of mouth advertising makes it easier to sell the product after a
sufficient mass of children already owns it. To increase the word of mouth effect,
Tegos can also be handed out to selected children’s groups (e.g. of a kindergarten)
for a certain amount of time. Specially trained Tego representatives introduce
it to the children and also use Tegos for group games. Afterwards, the children
have the possibility to take it home and try it out together with their parents.
Then they may keep it and parents and their children will suggest it to their
friends.
Presenting Tego to children’s groups establishes a very intense and direct

contact to children and their parents and helps to create a word of mouth effect.

10.2.4 Customer Relationship
For getting first information about Tego, potential customers can visit Tego’s
website. It contains fact sheets with all basic information, answers to frequently
asked questions and videos about the different use cases of the product. Further-
more, interviews with experts can be watched, who support the view that using
Tego is secure and assisting children to grow up. Customers and interested
people also have the possibility to get instant help in a live chat with Tego
employees. They can further contact Tego’s support center via telephone or
e-mail. This enables them to get their specific questions answered and to get
direct, uncomplicated and quick personal assistance.
Parents have to visit Tego’s homepage to manage the Spirit of their child’s

Tego, so they can easily be reached and informed about updates or any other
news related to Tego (see figure 10.1). In order to stay up to date, they
can further subscribe to an e-mail newsletter. To personalize the newsletter,
they have the possibility to choose the topics they want to be informed about.
Furthermore, the newsletter automatically adapts according to the topics a
specific parent looked up on the homepage and gives detailed information about
the child’s stage of development. For example, each newsletter contains a
section about new additional games that match the recipient’s child. On a
child’s birthday their Tego wakes them with a birthday song and gifts them a
present in the form of an additional downloadable feature, for example a new
game.



288 J. Aydin, S. Meyer, L. Murmann, S. Rehm, L. Schubert

Existing customers can also purchase additional products for their Tego that
are released at regular intervals after the initial product launch. Parents can
also write online reviews to suggest these products to other customers. In an
online forum they can share their experiences with other customers, give tips
and solve each other’s problems. This community aspect helps Tego to better
understand its customers as it serves as a bidirectional communication platform.
To implement more ideas of children in additional products and content,

selected children and their parents are invited to workshops. During these
workshops, they can give feedback and come up with their own ideas on how
to improve Tego. Since it is a form of co-creation, this will not only improve
Tego but also increase its credibility and customer satisfaction, as it was also
designed by its target group.

The mixture of services helps to positively influence potential customers’ buy-
ing decision and strengthen the relationship to existing customers by increasing
their satisfaction with the product. It also increases the probability that they
will suggest Tego to others and therefore boosts sales through word-of-mouth-
marketing.

10.2.5 Key Resources
Resources needed to develop and operate the Tego business belong to for
separated categories: Intellectual, physical, financial, and human resources.
The importance of each category depends on the current stage of product
development: During the initial research phase, human and financial resources
are most important. Once production and sales begin, development efforts
continue, but physical resources like manufacturing facilities and retail stores
become most crucial.

Intellectual Resources

The most important intellectual property Tego relies on is its strong brand.
Creative online advertising and TV commercials foster the diffusion of the brand
name.

Another important intellectual resource is knowledge: while most knowledge
can be obtained by hiring specialized employees (see human resources later
this section), knowledge about the integration of sophisticated electronics and
communication equipment into a stuffed animal will be a key success factor
for Tego. The toys must be water resistant, robust against drops of significant
heights or encounters with real pets. However they still have to look appealing
to kids, must be soft and comfortable and light enough to be carried around all
day.

Finally, Tego operates a cloud service that hosts Tego Spirits, calendars and
communication services. Tego services are accessible through an open API, but
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the aggregated usage data and design of this API remain under Tego’s control
and form another intellectual resource.

Physical Resources

All physical resources of Tego will be acquired from third parties. The production
facilities for the stuffed animals are operated by a cooperating manufacturer.
Logistics, warehousing and retail shelf space are contributed by partners as well.

Physical resources needed after the device has been manufactured are servers:
Tegos constantly sync their status with a web backend. The backend makes
this data available through a secure interface that parents use to configure and
observe the Tego’s status. The storage and processing capabilities for the Tego
backend are leased from specialized hosting providers.

Human Resources

Especially the initial development of Tego demands specialized experts. Child
psychologists are needed to analyze children of different age groups. The only
interface for children is speech recognition, so engineers developing the product
must know exactly what will be understood by the different age groups.

After behavior patterns of young children have been identified, the Tego must
learn how to adjust to an individual child. It must combine theoretical knowledge
about children’s use of technology with observations about the individual child’s
habits and maturity. Therefore, machine learning experts are needed for the
development of Tego. They must work closely together with the psychologists
in order to make each Tego an authentic and individual companion.

Besides machine learning, the production of Tegos requires research about the
application of audible HMIs for young children. When talking to a two-year-old,
Tego must use simpler grammar and vocabulary than when interacting with
a schoolchild. The voice recognition and speech synthesis components can be
licensed from partners, but the developers for the integration of those building
blocks into a usable interface will form a key resource.

So far, the human resources needed to initially develop the Tego product have
been described. Even after the market launch, developers are needed to update
the server backend and API with new features and create add-on content for
Tego.

The last category of human resources is sales and support staff. Sales staff
must contact retailers to persuade them to sell the new product. For support
through phone, email and chat, a support team is employed.

Financial Resources

During the initial development phase, Tego does not generate any revenue so
external funding, for example by venture capitalists, must be provided. The
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importance of financial resources moves to the background after the product
launch though. The Tego business model is rather lean, focusing on intellectual
resources and research, while capital-intensive assets like retail, manufacturing,
and data centers are contributed by partners (see section 10.2.7).

10.2.6 Key Activities
This section describes the most important activities needed for a successful
development, production and distribution of Tego. Both activities to be com-
pleted before the launch of the product as well as those continuing after the
product launch are presented.

Development Phase

Initially, research on the application of machine learning algorithms and natural
speech interfaces must be conducted. Fundamental technology can be licensed
from partners, but it still has to be integrated into a toy that is accepted by
children with very diverse capabilities and tastes.

A secure API to access the data of each Tego must be designed. Third parties
can use this API to integrate Tego functionality into their product. For example,
the parents’ calendar application may allow them to directly add events to their
child’s Tego. The full configuration functionalities of Tego will also be accessible
from the Tego website. Web developers must create a site where parents can
buy additional features like games or a new Tego Spirit.
Software is not the only building block where research is necessary. The

electronic parts must be safely integrated into the plush animal. Here, close
communication between the internal R&D and the stuffed animal manufacturer
is crucial.

During the development-phase as well, partnerships with manufacturers and
retailers must be established. Prototypes can be presented at trade shows to
contact potential retail partners. Finding the right manufacturing partners will
form another important activity: The manufacturer must be able to integrate
the electronic components at reasonable costs, while maintaining good working
conditions that reflect Tego’s brand image as a high-quality and sustainable
product.

Post Product Launch

After the product launch, developers will continue to create content for Tego.
One main class of add-ons will be learning games, for example a math game,
spelling games or quiz games for various subjects. Another feature that will
be developed after the product launch is the object tracking and reminder
functionality (see 10.2.1).
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Figure 10.3: Key Partners of Tego.
Source: Own illustration.

An additional key activity after the product launch will be support. Support
staff will answer emails, operate a phone hotline and join online chats on the
Tego web site.

For the product launch, retailers have to be convinced to offer the product.
Online retailers will be targeted first. The launch will be supported by an online
marketing campaign, targeted at tech-savvy early adopters (see 10.2.3). After
the product has gained the first users and distribution partners, it should be
made available at retail stores as well. Marketing campaigns can then focus on
mass-media in order to reach a high number of potential customers.

10.2.7 Key Partners
Most partners that help to bring Tego to market are suppliers. The only non-
supplier partners are retailers (see figure 10.3). An important partner is the
manufacturer of the stuffed animal. The partnership goes beyond a simple
supplier relationship, involving joint research on the integration of electronics,
speakers and microphones into the stuffed animal. As Tego aims to establish its
own brand, the brand of the stuffed animal is not important, so manufacturing
costs and flexibility in the production of the animals can be the key criteria
when choosing the supplier.

On the supplier side as well, there are companies creating third-party software
libraries for the audio HMI and object detection. The partnership is based on
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licensing fees. As the HMI is one of Tego’s most crucial features, a long-term
relationship to the suppliers of audio-related libraries is beneficial.
Tegos are always connected to the Internet. Data connectivity solutions

may depend on the target country and future developments, but data traffic is
included in the initial purchase of the toy. A possible scenario is a per-country
partnership with telecommunication providers. As a Tego only transmits events
and usage data and provides only limited audio communication capabilities,
the bandwidth requirements are rather low which should allow for low data
contract fees.
A server hosting company provides a flexible cloud-based hosting solution

for the Tego backend. As Tegos are always connected to the cloud, the hosting
solution must be very reliable. Furthermore, it must be able to scale well from
very few Tegos in the beginning, to many more once established retailers start
selling the product.
After the toys are assembled, they are distributed through a network of

retailers. First, focus is put on online retailers, but once the Tego brand is more
established, the toys are made available at toy stores, too.

10.2.8 Costs
All the beforehand mentioned activities and resources result in expenses which
are necessary to make Tego a successful business. As shown in figure 10.4,
the cost structure for the company can be split into two categories, fixed and
variable costs.

Fixed Costs

Tego is a new company without resources for basic research in needed tech-
nologies. Therefore, the company licenses them from established specialized
firms. These technologies are mainly speech recognition, voice synthesis and
text-to-speech. For the additional features of the Tego, object recognition
technologies are bought as well. This is a one-time big investment into the
setup of the company.
In the first phase of developing Tego the salaries for the employees are the

main costs. There are three distinct parts of Tego which need to be developed.
There is the software part of Tego. The acquired technologies are combined with
machine learning to create a reliable companion for children. Then, there is the
hardware, the stuffed animal. At last, the brand Tego and a fitting marketing
campaign has to be devised. After a roughly 3 years long development phase
Tego has its release to the market. Consequently, the development costs decrease
drastically after this first phase. However, there is still a need for bug fixing
and additional features for Tego need to be produced.

Furthermore, new customers may need help in interacting with the toy as well
as with the web interface. Therefore, support staff and Tego representatives are
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Figure 10.4: Cost Structure for Tego.
Source: Own illustration.

needed. Once Tego is introduced to the market, additional marketing expenses
arise. TV spots as well as Internet and magazine advertisements have to be
produced and published.

All the aforementioned costs are independent of the amount of Tego animals
produced and are therefore fixed costs.

Variable Costs

The cloud-based infrastructure, which hosts the web platform and the Tego
Spirits, is another expense. Moreover, there is a contract with a telecommunica-
tions provider to ensure a permanent Internet connection for all Tegos. Those
fees are paid for each unit sold and are directly included in the calculation of a
Tego’s retail price.

Furthermore, there are costs deriving from production. These are the main
costs after Tego’s initial development phase. Tego does not own any factories
but instead uses the production capacities of a contract manufacturer. The
costs for material and assembly are paid directly to this partner. Per unit
production costs decrease when more Tegos are produced, but at the beginning
a minimum amount of Tegos has to be ordered.

As the place of manufacturing and the point-of-sale are likely to be different,
the Tegos need to be shipped to online and offline retailers or to storage facilities.
A just in time production is desired to minimize storage expenses. However,
this cannot be achieved all the time.
These costs all depend on the amount of Tegos produced and therefore are

variable costs.

10.2.9 Revenue

Tego has three different income streams (see figure10.5). These are not only
asset sale, but also additional hardware or software content as well as the
aforementioned Tego Spirits.
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Asset Sale

The main income source for the company is asset sale. Tegos are sold at normal
toy retailers as well as at online stores. Usually, the pricing for a Tego is fixed,
but it can be lowered during promotional events. The price for the permanent
Internet connection is incorporated into the Tego’s price so that parents will not
have another Internet contract just for a toy. As the Tego is a big investment
for a toy, financing offers with monthly payments are possible. Together with
the Tego or after the purchase, a support plan can be bought. This involves
free repairs or replacements for the Tego even if the user is responsible for its
malfunction.

Additional Content

The company sells additional content, features and languages. Not every
imaginable function for the Tego might be useful for everybody. Due to this,
customers can buy and add the features to their Tego via the web portal.
Accessories like a second Cradle and clothes for all the different Tegos are
sold at the same online and offline retailers as the toy itself. The amount of
income deriving from this revenue stream is directly related to two factors.
First, it depends on the sales figures for the Tegos. This affects the potential
customer base for add-ons. Second, a steady output of new add-ons is necessary.
Otherwise, the customers have all their desired add-ons at one point and less
revenue is created from additional products.

Tego Spirits

Secondly, the company generates revenue from the transfer of a Tego to a new
child. As Tego provides a permanent infrastructure to fully use the possibilities
of the Tegos, the upkeep for this service is incorporated into the price of a Tego.
This additional charge can be calculated through the average useful life of a
Tego. However, this calculation is faulted as soon as a Tego is sold from one
customer to another or just handed over to another child in the family because
the Tego’s useful life is extended. In order to prevent the loss of money, a
customer has to pay half the price of a new Tego for a new Tego Spirit. The
purchase of a new Tego Spirit implies a complete factory reset of the device.
This is necessary for the machine learning algorithms to correctly adapt to the
new owner.

As this revenue stream is only affected by the reselling of used Tegos it does
not start until an extended amount of time has passed after Tego has come to
market. Additionally, the high costs involved with buying a used Tego can lead
to a higher amount of new Tegos sold.
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Figure 10.5: Revenue Streams of Tego.
Source: Own illustration.

10.3 Compatibility with Scenarios
It is indispensable to place the product and its modifying marketing strategy
within the respective anticipated future surrounding. Thus, the following
describes the fit of Tego with the four already mentioned scenarios: “Electronic
Hearts”, “Me, My Tech & I”, “Back to the Roots” and “Me, Myself & No More
i”.

10.3.1 Electronic Hearts
The scenario describes a world with high technical affinity on the one side and
low individualism on the other side. The initial idea of Tego fits perfectly with
this scenario. Being less individualized by relying on family values causes the
need for products that are oriented towards the requirements of children in their
everyday life. Besides, a highly technical device acting as a toy for the young
will not lead to acceptance problems. Also, the availability of wireless charging
or free ubiquitous Internet, which are realistic features of a future world with
high technology acceptance, will ease the diffusion of Tego.
As the customers will mostly have confidence in highly technical products

the marketing strategy does not need to focus on security or trust issues. The
strategy could focus on Tego’s communication features instead.
Additionally, this scenario generates supplementary market potential for

Tego, as people focusing on their social life and family values usually have more
children. Self-evidently the higher the number of children the more potential
end users exist.

10.3.2 Me, My Tech & I
This scenario is driven by high technology affinity and high individualism. The
former again assures that the integration of highly technical features does not
cause acceptance problems.
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High individualism becomes visible in a decreasing number of family house-
holds and meanwhile an increasing number of single households and single
parents families. Due to this, the marketing strategy needs modifications in
order to focus on the individualized lifestyle: communication with remotely
located parents and child occupation are marketed as main features.
Very individualized parents search for products that can operate as useful

toys and give their children extra-security, especially as they are often pinched
for time. These parents benefit from Tego, because it enables them to live a
more mobile life by simultaneously taking care of their children and providing
worthwhile leisure activities for them.

10.3.3 Back to the Roots
Low individualism and low technology affinity are the main characteristics of
the third scenario. Like in the first scenario, the emphasis on a family lifestyle
may lead to a higher number of young children and therefore a higher market
potential for Tego.
However, parents do not accept new technological developments in this

scenario. Still, Tego perfectly fits the need of their children. Thus, one key
exercise of the marketing strategy is to convince potential customers of the
product’s benefit, despite its highly technical nature. One possibility is to focus
on gaming and fun aspects by limiting the number of included technical features
and meanwhile increasing the focus on the support of children to play with each
other.
Also, some functional attributes can be modified in order to adequately

adapt to the potential customer. For example, fear of electromagnetic radiation
can be addressed by replacing the Tego Cradle’s wireless charging function
with a charging cable. Furthermore, the permanent Internet connectivity and
synchronization can be limited to the most crucial data transfers.

10.3.4 Me, Myself & No More
The last scenario is characterized by low affinity of technology on the one,
and high individualism on the other side. Actually, this scenario poses most
challenges for a harmonized marketing strategy and market potential for Tego.
Therefore one must combine both modifications mentioned previously in “Me,
My Tech and I” and “Back to the Roots”.
First, it is important to exclude highly technical features, e.g. the wireless

charger. Second, as many parents live an individualized lifestyle, the marketing
strategy can focus on additional control possibilities e.g. for parents working
full-time that want to be updated about their child’s location and context.
Another focus can be put on Tego’s gaming opportunities and on features that
support the self-dependence of growing children.
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10.4 Conclusion
Tego can connect children to the digital world of tomorrow. It brings value to
both children and parents: For children, it is their favorite stuffed animal that can
play games, lets them communicate with friends and explains the environment
around them. Parents favor Tego’s education features, the possibility to stay
updated on their child’s location and its ability to remind children of tasks they
have to do.
But still, there is space for improvement: This section describes possible

technical improvements for the second generation of Tego. Eventually, ways to
further strengthen the Tego brand and customer relation are discussed.

Technical improvements

The Tegos described in section 10.2 use voice recognition and speech synthesis
to communicate with children. Communication between the child, family and
friends using the Tego is audio-only as well. There are no visual communication
features.

By utilizing the already built-in camera for communication, parents could see
a video image of their child, for example when calling from their smartphone.
But still, children would not be able to see their parents when they are talking
to them. Integrating a screen is not an option as it would make the product
look way too technical.
One possible solution is to integrate a small projector into the Tego’s eye.

This way, Tego could project images whenever an empty wall or sheet of paper
is nearby. Another solution can be the usage of computer and television screens
for ad-hoc video display. Children could then do video chats with friends or
their grandparents, let Tego stream their favorite TV show or use the video
image to play visual games.

Another use case for the already integrated camera can be gesture detection
as an additional input method.

Merchandise and Customer Relation

So far, the marketing efforts (see 10.2.3) were targeted at the creation of a
strong Tego brand. Additional products like Tego Spirits or the Tego Cradle
bear the brand name to foster its diffusion.
Besides the accessories for the Tego toys described in the original business

model canvas, the strong brand could be further monetized through additional
merchandise: Third parties could sell t-shirts, base caps or playsuits with the
Tego logo or the Tego animals on it.

Tego’s current customer relationship management (see 10.2.4) is targeted
solely on parents. They use the Tego web site to manage their child’s device
and receive customer support from the Tego hotline, through email or chat.
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The only existing way to get in touch with children, the actual users, is through
special marketing events in shopping malls or kindergartens.

This could be changed by the introduction of the Tego Club. Children could
become a member of the Club and would then receive a monthly magazine
with a Tego comic and information about upcoming Tego events or new Tego
products. This club for children would be a huge endeavor for a young startup,
but a viable option should Tego become a successful mass market product.
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