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Foreword by the 
German Federal  
Ministry of  
Economics and  
Technology.

Information and communication technologies (ICT) accom-
pany us in every step we make. It’s practically impossible to 
imagine our workplaces or personal lives without ICT. This is 
creating both societal and economic opportunities for Ger-
many. There is hardly any industry sector whose products 
and services have such a great impact on nearly every key 
industry in Germany as the ICT sector. ICT are the guarantee 
for growth and employment – today and in the future. 

I am very pleased that this year’s Future Study focuses on 
users for the first time. After all, the thoughts, experiences 
and fears of the people who will use future technologies 
are often considered far too late, or not at all, during their 
development. Opportunities for and barriers to the use of 
ICT and media innovations can be identified in advance. 
Moreover, with its international comparison, the study 
helps to identify the specific attitudes toward ICT in vari-
ous countries and cultures, and consider this information 
in implementation and communication. This is particularly 
important for an export-oriented nation like Germany.

Upon reading the individual “pictures of the future”, it be-
comes clear that innovations will no longer originate from a 
single industry, but rather have vast cross-industry potenti-
al. The results of the study emphasize which developments 
will characterize the ICT and media sectors in the coming 
years and how they can change society and the economy. 

The long-term study “Prospects and Opportunities of In-
formation and Communication Technologies and Media” is 
accompanying the national IT summit for the fourth time 
running. Once again, the actions recommended by the stu-
dy provide valuable insights for a successful, responsible 
path to the digital future. 

The results of the study were presented in a tangible man-
ner at the Sixth National IT Summit in Munich on Decem-
ber 6, 2011: in a “future room”. The pictures of the future are 
intended to provide impetus for dialog with visitors and 

readers of the study. I am also pleased that the same exhi-
bition will be presented to the visitors of CeBIT in 2012. 

The joint project “Prospects and Opportunities of Infor-
mation and Communication Technologies and Media”, by 
MÜNCHNER KREIS, EICT, Siemens, Deutsche Telekom, TNS 
Infratest, ZDF, the IT representative of the Bavarian State 
Government, Bird&Bird, Daimler, Deutsche Bank, Google, 
Sony, Technische Universität München, VDE (ITG), mc-qua-
drat, deep innovation and the German Federal Ministry for 
Economics and Technology is impressive proof of what can 
be achieved when several different organizations and com-
panies from a wide range of areas join forces for a project.

I wish to thank the many project partners for their commit-
ment and hope you gain new insights from reading the study.

German Federal Ministry 
of Economics and  
Technology
Hans-Joachim Otto, MdB
Parliamentary State Secretary in the
German Federal Ministry of Economics and Technology
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Foreword by the  
IT Representative of 

the Bavarian State 
Government.

Information and communication technologies (ICT) are increa-
singly permeating every facet of our lives. Comprehensive net-
working will link private, professional and public areas together 
even more tightly, influencing both society and politics. In ten 
years or less, more than 95 percent of the adult population in 
Germany, Europe and the USA will actively and regularly use 
the Internet and its services. That is one of the central findings 
of the study. The greatest challenge in this will be to overcome 
the digital divide, i. e., to create access options, broadband ser-
vice and skills independently of income, origin or location. It 
should be noted that development of the information society is 
not simply automatic, arising necessarily from the rapid tech-
nological advances and the easy access to knowledge that the 
Internet provides. The necessary regulatory framework must be 
defined and created quickly, because the still increasing pene-
tration of ICT into all areas of professional and private life will 
be even more all-embracing in molding the information society 
of the future.

As such, it is important that MÜNCHNER KREIS, through its re-
gular “Future Study”, strives to gain insight into future develop-
ments, challenges and opportunities presented by ICT. Without 
this regular attempt to look into the future and have potential 
scenarios assessed by experts, targeted innovation is difficult, 
if not impossible. Moreover, this year’s study focuses on the 
human factor, by asking future users of their opinions and esti-
mations of the described future scenarios. Topics such as digital 
textbooks and the digital city service office will only be success-
ful in future if they concentrate on their users and address their 
fears and expectations. 

The mobile Internet, in particular, will be one of the major de-
velopments and challenges in the coming years. Aspects of IT 
security and privacy, in particular, need special attention from 
the user’s perspective. The resulting tensions between open-
ness and transparency on one side and security and the need 
for privacy on the other will continue to grow dynamically as 
the Internet evolves. In the future, this will require scientific 
and political solutions – the shaping of this future has already 

begun, and this study provides valuable impulses. Basic, fun-
damental decisions, such as those involving IT security or im-
proving media skills among the population, are highly complex 
and have inherently long lead times. As such, they have to be 
initiated today to make an impact in the foreseeable future.

The resulting challenges for ICT will hardly solve themselves. A 
differentiated look at the different areas of life and future user 
behavior highlights where Germany might stand in future and 
identifies the international environment in which the country 
must gain position. Laying the proper groundwork and develo-
ping the inherent future potential of ICT and media will only be 
possible when science, business and politics work together, to 
help shape the future for the benefit of society.

In conclusion, I wish to thank MÜNCHNER KREIS, particularly 
the team responsible for the Future Study, for their committed 
work. Visualization of the results in the “future room” at the 
National IT Summit in Munich and at CeBIT 2012 will make it 
possible to present the forward-looking insights to an even 
wider audience in comprehensible form. Since our future will 
remain in a state of flux, it is essential that we continue to work 
on the foundation we have achieved by the previous studies, to 
provide a framework to assist business, politics and science in 
shaping this future. With this in mind, I already look forward to 
the insights from the next Future Study, which I am pleased to 
once again actively support.

IT Representative of the  
Bavarian State Government
State Secretary Franz Josef Pschierer
IT Representative of the Bavarian State Government, 
MÜNCHNER KREIS e. V.
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Foreword 
Münchner Kreis.

Münchner Kreis
Prof. Dr. Dres. h.c. Arnold Picot
Chairman of the Board,  
MÜNCHNER KREIS e. V.,
Ludwig-Maximilians-Universität München (top left)

Dr.-Ing. Reinhold E. Achatz
Vice-Chairman of the Board, 
MÜNCHNER KREIS e. V., 
Siemens AG (top center)

Prof. Dr.-Ing. Jörg Eberspächer
Chairman of the Research Committee, 
MÜNCHNER KREIS e. V., 
Technische Universität München (top right)

In the fourth phase of the long-term project “Prospects 
and Opportunities of Information and Communication 
Technologies (ICT) and Media”, MÜNCHNER KREIS – a net-
work of partners from science, business and politics – set 
a clear accent with a change of perspective. The focus this 
time was not the long-term perspectives of the informati-
on, communication and media worlds from an expert per-
spective, as in previous phases, but instead users and their 
personal assessments of typical, ICT-supported pictures 
of the future in typical life situations. This change of per-
spective makes it possible to “record the human response 
to new information and communication opportunities and 
take it into account in the system designs” – entirely in line 
with the targets of MÜNCHNER KREIS – identifying the opi-
nions and preferences, as well as reservations and fears, of 
end users with regard to major aspects of the digital future. 
The assessment is not limited to a single nation – and that 
is the particular attraction of this year’s study – but instead 
in an international comparison of six important countries. 
Germany and Sweden represent Europe, while the USA and 
Brazil represent the Americas and China and Korea Asia. 

More than 7,200 people in these countries were questioned 
in a carefully prepared, Internet-based survey conducted 
in the summer of 2011. They were all asked for their perso-
nal opinions – not just on overreaching topics such as the 
protection of personal data, willingness to pay, user friend-
liness and trust in technology, but also on the 16 specific 
pictures of the future. These pictures reflect potential ICT-
supported functions and services in the following basic 
life situations: learning, working, recreation, living, health, 
mobility and consumption. 
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Foreword  
Münchner Kreis.

This fourth Future Study provides compact statements about possible future 
functions from the user’s perspective in an international comparison, providing 
assessments of possible usage and potential, as well as barriers and problems. 
This results in important evidence for the long-term opportunities, as well as 
usage and development perspectives, of future information and communica-
tion technologies and media in different regions of the world. At the same time, 
the different barriers perceived by international users become evident, enabling 
the derivation of potential activities from an entrepreneurial perspective and – 
in some cases – from the political perspective as well. 

The previous phases of the Future Study are also interlinked – for the key topics 
and future trends identified in the previous studies formed the foundation for 
defining the life situations and developing the corresponding scenarios. In this 
regard, the current study meshes seamlessly with its predecessors, complemen-
ting it by contrasting the end user’s perspective with that of the experts. Since 
it is ultimately the end users who will decide on the use and spread of future 
ICT in their daily lives, and thus on the success or failure of the new applications 
and concepts, valuable information can be gained for future perspectives and 
system designs in the area of new ICT and media – even if it remains difficult to 
anticipate, just like any attempt to peek into the future.

The study was carried out jointly by its editors MÜNCHNER KREIS, EICT, Siemens, 
Deutsche Telekom, TNS Infratest and ZDF and its partners the IT representative of 
the Bavarian State Government, Bird&Bird, Daimler, Deutsche Bank, Google, Sony, 
Technische Universität München and VDE (ITG). Creative support was provided by 
mc-quadrat and deep innovation. The German Federal Ministry of Economics and 
Technology supports the study as an official project of the Sixth National IT Summit.

“We wish to thank all those involved for their tremend-
ous commitment and hope that the results provide 
informative insights – from the perspective of todayʼs 
users – into future applications for the addressed life 
situations in an international context, which can be 
reflected in the designs of the future processes.”
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Foreword 
Deutsche Telekom.

Deutsche Telekom
Dr. Heinrich Arnold
Head of Innovation Development,
Deutsche Telekom AG, T-Laboratories,
MÜNCHNER KREIS e. V.

Every day, a multitude of ideas with the potential to change 
the world are born. Yet only a few of these ideas are suitable 
for a successful market launch. Identifying and implemen-
ting these specific ideas are the greatest challenges faced by 
innovation managers. Successful innovations that do not take 
customer needs into account are unthinkable; to the contrary: 
the success of innovations is increasingly dependent on user 
involvement in the development process.

In this context, I am very pleased that this year’s Future Study 
took on the challenge of examining ideas and their accep-
tance by customers in more detail. The studies conducted by 
and with high-ranking experts in past years have helped to 
identify promising directions for future developments in the 
area of information and communication technologies (ICT). 
The 2011 Future Study now goes a step further and examines 
the value of the generated ideas and their perception as in-
novations from the consumer perspective. The aim was not 
to measure user acceptance of specific products or services. 
Instead, the future hypotheses and application scenarios de-
veloped by the experts were subjected to the litmus test of a 
consumer survey. To achieve this, the abstract technical con-
cepts of a future world of ICT were first refined and transfor-
med into “pictures of the future”, which were then examined 
and verified together with end users.

As such, this fourth volume of the Future Study completes 
the circle of a theoretical and socio-technological examina-
tion of the future of ICT. The next, most important step must 
now be to utilize this information, to make informed decisi-
ons and determine the actions that will result in potentially 
more successful innovations. As reality unfolds, the accuracy 
of previously formulated statements and forecasts will be 
revealed. The change of perspective taken with this year’s 
study shows that the involvement of users can make an im-
portant contribution toward verifying such statements and 
forecasts – thus playing a major role in determining the pro-
bability of their occurrence. Accordingly, this study supports 
innovation managers – in industry, science and politics – in 
seeing the big picture of the future of ICT, taking technolo-
gical possibilities and actual customer needs into account, 
while at the same time underscoring the societal and econo-
mic responsibility of these players. 

We wish to thank all those involved for their extraordinary ef-
forts, which have resulted in this study, which will continue to 
determine our actions, as well. At the same time, we are proud 
to have contributed toward a study that not only deals with 
the subject of innovation, but was also carried out in an inno-
vative, future-oriented manner itself.
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Foreword  
ZDF.

ZDF
Dr. Bernhard Engel
Media Officer, 
ZDF Media Research

Of all the activities people in Germany undertake, media 
consumption – at an average of 9 hours and 43 minutes 
daily – is by far the most relevant share of time spent; the 
picture is similar in other countries as well. The equipping 
of households with devices, services and software from the 
consumer electronics sector and high growth rates in digital 
media, production resources and advertising media are in-
creasingly making media a relevant economic factor. Elect-
ronic media in particular are linked generally with informa-
tion and communication technologies (ICT), as both drivers 
and users of new developments.

“Pictures of the Future in a Digital World. An international 
comparison of user perspectives.” focused on the user per-
spective in its fourth phase. Questions in the media area 
concentrated on television and a future scenario entitled 
“my personal TV”. This term groups together several diffe-
rent options for which some of the technology is already 
available, but has not yet reached a mass market. “My per-
sonal TV” is not an “innovation from scratch”; people already 
have television sets that they use and enjoy. Enhancements 
to television are welcome, but potential trade-offs are being 
anticipated and followed.

Because media serve human emotions, the end user per-
spective of this study is particularly relevant. Subjective as-
sessments, lifestyle quality and communication about use 
are especially important in the media sector, differentiating 
it from the other areas covered in the study.

The visible convergence between information and com-
munication technologies and digital media is creating new 
possibilities for television. With this convergence, the term 
“medium” is regaining some of its original meaning: a me-
dium is an arbiter of content, and the same content can be 
transmitted by different arbiters. In the media business, this 
somewhat academically formulated situation is often cir-
cumscribed as the “uncoupling of content and disseminati-
on platform”. In the age of digital media, content can reach 

users in different locations, at different times and in diffe-
ring levels of quality. Although the ICT behind its dissemina-
tion is getting more complex, it is becoming subjectively less 
perceivable to users: in fact, it is becoming transparent. This 
also shows that externally defined restrictions to specific 
platforms are very difficult for people to understand.

With IP-based use in particular, current key ICT issues are 
becoming benchmarks as to which of the technically possi-
ble options for “my personal TV” will ultimately be success-
ful. Permanent access, secure identity, protection of privacy 
and support for navigation are crucial basic conditions for 
developments in the media area. This is in addition to the 
technical and social skills needed to use the technology ef-
ficiently, which play a particularly important role in the me-
dia area. 

The study shows that there are strong differences between 
countries in their estimates as to whether people would use 
personal TV. In light of the global availability of hardware 
and services, this indicates that cultural differences are at 
work. Some are “braver” than others: Brazil and China are 
far ahead, while Germany and Sweden bring up the rear. 
This finding is relevant: above all, it means active steps are 
needed to improve the innovation culture in Germany.
 
This is just what the MÜNCHNER KREIS Future Study has 
been doing for the last four years: making an active contri-
bution toward shaping the future. Once again, this year’s re-
sults encourage us to discuss the future, anticipate possible 
development paths and establish benchmarks and connec-
tions between industry sectors. This is the reason why we 
supported the project this year as well and look forward to 
lively discussion of the results.



12

Information Technology  
Society within VDE
Prof. Dr.-Ing. Ingo Wolff
Chairman of the Information Technology  
Society within VDE (ITG),
MÜNCHNER KREIS e. V.

The Information Technology Society within VDE (ITG) is an in-
terdisciplinary scientific society within VDE e. V. (the not-for-
profit Association for Electrical, Electronic and Information 
Technologies). With its committees of experts, consisting of 
more than 1,000 members from science and business, the ITG 
discusses the results of scientific research and ICT applications, 
holds conferences and authors studies and position papers. 

Current topics include the smart grid, the intelligent energy 
supply grid of the future, particularly from the perspective of 
the information and communication technologies (ICT) that 
it requires; the smart home with its necessary infrastructure 
and technical equipment; embedded systems, including 
sensor networks and the advancing computer-physical sys-
tems as a covert driver of innovation in business (in traffic 
management systems and driver assistance systems, for 
example) and security in information and communication 
networks and equipment.

The ITG and MÜNCHNER KREIS are two neutral, specialized 
societies whose mission is to further develop information and 
communication technologies and their applications. As such, 
the two societies have long enjoyed fruitful collaboration. It 
should therefore come as no surprise that the topics discussed 
in the study are prevalent at both societies; after all, they deal 
with the very same future developments that are debated at 
ITG events, sometimes together with MÜNCHNER KREIS. 

The ITG has been an active partner of the project since it 
began in 2008; its experts have been tightly involved in au-
thoring the studies. In the past four years, the expertise at 
the ITG and its large number of members have made a major 
contribution to the study’s contents. 

Particularly with regard to VDE future topics mentioned 
above – electromobility, traffic management, smart grid, 
smart home and smart building – the questions raised 
in the study in association with the ‘anywhere’ desk, the  

autonomous car / car on demand, the lifetime data safe and 
the home healthcare assistant – especially their impact on 
our daily lives and the controversial issues they imply, such 
as data security and privacy – play a major role.

In my opinion, we have created a highly interesting study 
once again this year, with many new insights and surpri-
sing answers. In addition to a financial commitment, the 
Information Technology Society within VDE was pleased to 
participate in developing the study itself again. We hope to 
continue our collaboration with MÜNCHNER KREIS and the 
other editors and partners for the coming year. I am con-
vinced that you will also find the results of the study exciting 
and I hope you find it interesting reading.

Statement by  
the Information  
Technology Society  
within VDE.
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14 Methodology.
Robert A. Wieland
Managing Director,
TNS Infratest GmbH,  
MÜNCHNER KREIS e. V.

Tanja Kessel
Managing Director, 
European Center for Information 
and Communication Technologies (EICT) GmbH,
MÜNCHNER KREIS e. V.

For the fourth successive year, the MÜNCHNER KREIS project 
partners have scrutinized the future of information and com-
munication technology (ICT) and media, to describe their par-
ticular importance for societal and economic development, 
along with the associated challenges. After past years, in 
which – starting with a determination of the status quo – we 
used qualitative and quantitative expert surveys to describe 
the future of ICT and media from the experts’ perspective, this 
year’s study changes the perspective. This time, the private 
users of ICT and media have their say. The study for the year 
2011 focuses on people from six countries, who assess deve-
lopments in ICT and media based on their particular back-
grounds. This point of view makes it possible, for the first time, 
to illustrate attitudes, preferences, and even reservations and 
fears of those surveyed with regard to specific, innovative 
“pictures of the future” – in an international comparison. 

This switch to the user perspective represents an important 
step toward estimating the future of ICT and media. Involving 
people in the development and design of future trends and 
technology at an early stage helps to reveal their fears and 
reservations, to better tailor the innovations – and the cor-
responding communication – to individual needs. The team 
of authors shows which topics are particularly significant 

for Germany’s economic and societal development, identify 
the role played by interdisciplinary collaboration and descri-
be how Germany stands in international comparison. In the 
framework of this study, potential development vectors were 
compiled, to help players from politics, business and science 
to drive the future of ICT and media forward, together with 
users and for users.

Creating the questionnaire.
Building on the core topics identified in the previous phases 
of the project, “Prospects and Opportunities of ICT and Me-
dia”, 16 pictures of the future were developed as examples, 
to emphasize the ever greater integration of information 
and communication technologies – along with media – in 
various life situations and areas. The main issues involving 
the 16 pictures of the future, along with more detailed ques-
tions for the users, were developed in workshops with the 
team of experts that supported the projects. Qualitative 
pre-tests (think-aloud interviews) were used to review the 
questionnaire in advance, making it possible for the survey 
participants to identify potentially troublesome aspects and 
shape them for international field work. 

Internet-based user survey. 
An Internet-based survey was completed by a total of 7,231 
regular Internet users in six countries: Europe was repre-
sented by Germany and Sweden, the Americas by the USA 
and Brazil and Asia by China and South Korea (referred to 
simply as “Korea” in the study). More than 1,200 individuals 
were interviewed in each country. The survey is statistically 
representative for regular Internet users between the ages 
of 18 and 70 in each country. 

Methodology.
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The participants were asked to answer a series of questions to describe their attitudes 
and reactions toward new technologies. Based on these questions, 30 percent of the 
people surveyed were identified in each country as being especially open to new 
technological innovations1. This group is identified separately at several points in this 
study and used as a comparison group called “innovation-minded participants”. The 
results of all people surveyed are always listed by country, with the label “total” and 
respective country code.

Questionnaire.
The questionnaire consisted of three closely interrelated sections. Each respondent 
was asked the screening questions on personal characteristics first, followed by four 
of the 16 pictures of the future, selected by an algorithm at random. The second sec-
tion contained 13 questions on each of the presented pictures of the future, and was 
answered in the same sequence by all those surveyed. This assessment of the pictu-
res was followed in the third section by additional statistical questions and questi-
ons involving behavior and attitudes, including but not limited to ICT-related topics. 

Presentation of results.
The results of this year’s study are presented from several different perspectives 
and at several analysis levels.

The “Regions and Constituents” section shows: 
__ Attitudes, behavioral patterns and statistical questions in international  

comparison,
__ Differences between all people surveyed and the innovation-minded  

participants,
__ Results of four interdisciplinary topics: protection of personal data, willingness  

to pay, user friendliness and trust in technology.

The “Pictures of the Future” section shows: 
__ The detailed results on each of the 16 pictures of the future, grouped by  

subject, in seven life situations.  

“We are pleased to open a new perspective on the pros-
pects and opportunities of ICT and media together with 
you, and look forward to many interesting debates.”

1 The utilized approach corresponds to the FutureView™ model by TNS.

Methodology.
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The Method.

The principle behind 
the “MÜNCHNER KREIS  
Future Study”.

The principle behind  
the “MÜNCHNER KREIS  
Future Study”.

Prologue from the targets of MÜNCHNER KREIS:

“Around the world, we are seeing the rapid development and spread of new informa-
tion and communication technologies, along with new media. […] They are having 
lasting effects on our daily lives, society and the global transfer of knowledge and ex-
pertise.

New technical infrastructures, platforms and services are an expression of these chan-
ges. They offer new access to information and communication, as well as to knowledge 
dissemination and education. The spectrum ranges from telemedicine and e-learning 
to entertainment, from production and consumption of goods and services to social 
networking and the design of modern, user-friendly government services. 

The transformation to a connected information and knowledge society must be shaped 
through foresighted analysis and critical, constructive expert debates. This is the pri-
mary challenge for MÜNCHNER KREIS. […]
Special attention is paid to the prerequisites needed to successfully enable incremental 
innovations to information and communication technology (ICT) and media. […]

We must aspire to give individuals a demonstrative picture of the future of informa-
tion and communication technologies, including media, to clearly illustrate the pos-
sibilities and potential consequences of innovation. With this, MÜNCHNER KREIS 
performs the task of preparing the general public for the process of progress, while at 
the same time attempting to record people’s responses to new information and com-
munication opportunities and take them into account in the system designs.”
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The Method.

The principle behind 
the “MÜNCHNER KREIS  

Future Study”.

A variety of efforts will be needed to meet the demand 
for contributing toward illustrating and educating peop-
le about the changes in an increasingly digital world. The 
“MÜNCHNER KREIS Future Study” project is one of them. 
This study has become an important tool – not only for gai-
ning insights into future trends in ICT and media, but also as 
a form of discourse with the societal groups that can influ-
ence and shape these trends. 

Achievements to date.
The initial years of the “Prospects and Opportunities of Infor-
mation and Communication Technologies and Media” – re-
ferred to in short as the “MÜNCHNER KREIS Future Study” 
(also known as Delphi Study) – were characterized by in-depth 
professional discourse on a wide range of subjects, based on 
quantitative and qualitative surveys of experts. 

Enriched with the knowledge and experiences gained from the 
extensive results of the first three years of the project, a new 
focus for the 2011 Future Study was developed at the start of 
the year. A change of perspective was made for the fourth pha-
se of the project, setting the focus firmly on the human factor. 
The result was a model that places people, as users of ICT and 
media, at the center of the study, shifting the focus to the user’s 
perspective. With this approach, the project team followed 
their belief that it would enable new insights into develop-
ments, and thus into the design parameters at various levels. 
In particular, the experiences of consumers and users make it 
possible to open new perspectives for technological develop-
ment and shaping of the digital future.

Objectives of the 2011 Future Study.
The results of the 2011 Future Study show how individual 
users – and innovation-minded users in particular – will ex-
perience information and communication technologies and 
media in the future. This will help identify the opportunities 
and obstacles that users see in the usage of ICT and media 
innovations. As such, the results can provide insights into 
which innovation fields seem to promise the most potential 
and/or prove difficult in coming years. The analysis shows 
how business and society will change with future deve-
lopments in the ICT and media sectors; where potential for 
creating value will lie in future and how Germany can profit 
from this, both societally and economically; which potential 
obstacles may rise and which recommended activities can 
help to reduce and lower these obstacles.

Concept and methodology.
Changing to the users’ perspective made it necessary to focus 
on specific topics. Accordingly, the focus has shifted from the 
broad spectrum of future-related topics for ICT and media 
to user-relevant applications. As a first step, the four topics 
“e-health”, “e-energy”, “Mobility” and “Media and digital life” 
were identified as the main points. To ensure that the topics 
and questions were selected according to a structured, theore-
tically-backed process, the specific application cases were ag-
gregated alongside a pragmatic pattern of what is commonly 
thought of as the “future Internet”: the Internet of Things, In-
ternet of Services and Internet of Knowledge. The result was 
seven specific life situations that transform the basic questi-
ons into the users’ needs. Therefore, despite the necessary re-
duction of topics, the systematic alignment with technological 
trends remains at a sufficiently broad level for a “MÜNCHNER 
KREIS Future Study”. 

The shift from the expert perspective to the user perspective 
also had many consequences for the study’s structure and 
procedures. Instead of identifying and discussing scenarios 
for development trends and potential future ICT solutions, ap-
plication cases were described in the form of “pictures of the 
future” elaborated as specific, daily life situations that users 
experience. Using “pictures of the future” as a methodological 
tool served an important purpose for the survey: the need to 
explain something that is unknown as yet, while “translating” 
a complex, highly technical vision into the language of users 
and consumers. Another important component of the con-
cept was to surmount thought patterns and associations with 
known products and services, to open a “space of possibilities”. 
To master this challenge, each picture of the future concentra-
ted on just a few, central functions of future ICT applications. 
As such, when reduced to its core function, each picture of the 
future focuses on the needs and desires of people in a world 
that is being transformed by ICT and media. 

The 16 final pictures of the future are the result of several pa-
nels held by the Future Study’s team of experts – with repre-
sentatives from public and industrial research – and weave 
their way through seven basic life situations encountered 
by users in a digital world. The differing numbers of pictures 
in each individual life situation is due to the results derived 
from the Delphi Studies from previous years, which of course 
cannot be applied to all life situations equally. People from six 
countries assessed developments and ICT and media, based 
on their own personal experiences, and estimated potential 
future functions of applications. This point of view makes it 
possible, for the first time, to illustrate attitudes, preferences, 
and even reservations and fears of those surveyed with regard 
to specific, innovative pictures of the future and debate them 
in an international comparison.
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This intensive survey of users in six countries – Germany, Swe-
den, the USA, Brazil, China and Korea – not only provides in-
depth insights into assessments of expected future technolo-
gies, but also makes it possible to identify societal and cultural 
differences. These functions serve as proxies for the nearly in-
finite number of new products and services that modern peo-
ple expect in a world that is becoming ever more mobile and 
digitized, automated and transparent – which open countless 
new perspectives while creating a number of risks and security 
issues at the same time. 

In addition to the change of perspective toward the user, the 
structure of this year’s study also differs. The project team 
felt it important to make the survey and analysis processes as 
transparent and comprehensible to readers as possible. While 
the classification of the pictures of the future into the seven life 
situations corresponds to individual needs, enabling modular 
access to the individual results, the structure of the individual 
chapters makes it possible to comprehend the research pro-
cess. The introduction to each life situation is its classification 
in the context of a greater problem, which forms the starting 
point of the examination. When the picture in question is por-
trayed, both visually and with a text description, readers can 
reach their own assessment first, then compare it with the 
survey data and go into more depth with the experts’ analysis. 
To aid understanding of the summarized picture of the future, 
the technological foundation and current state of research are 
described in brief. The state of realization and implementa-
tion is also described for some of the pictures. The results are 
also presented using this step-by-step approach. The results 
are initially reported at a strictly descriptive factual level; the 
continuation and in-depth classification then take place in a 
detailed, specialized article. This not only ensures that the me-
thodological process is transparent, but also attempts to cap-
ture an additional level for expert dialog about the pictures of 
the future in a digital world.

Classification of the method.
Future researchers can no longer rely on many of their for-
mer methods. In light of the incredible dynamism of develop-
ments, the frequency of disruptive innovations and high level 
of complexity, conventional instruments such as forecasting, 
trend research and even scenario analysis have met their li-
mits or deliver results that are sketchy at best. All the same, 
it is still necessary to gain insights into the future of ICT and 
media, primarily to help shape it. 

The approach of the “MÜNCHNER KREIS Future Study” to this 
challenge is multi-faceted. It combines established proce-
dures with new ones, for example, the Delphi survey in 2009 
with moderated online discussions in 2010; it supplements 
the quantitative core specifically with qualitative research 
phases and elements, and its general orientation is trans-dis-
ciplinary. Working on the future of ICT and media in the range 
of topics covered by MÜNCHNER KREIS and its involved orga-
nizations is a long-term undertaking. The Future Study can 
be seen as an iterative process – in the temporal dimension of 
four years – with constant review, adjustment, continuation, 
aggregation and interpretation of results, combined with any 
necessary reorientation. An approach like this requires peri-
odic evaluation of the current situation, which includes defi-
ning a new starting point from which the next step is taken. 

It is the project team’s responsibility to carry out this evalua-
tion and to continue the Future Study as a research concept. 
The project team’s staffing, from different disciplines and 
from academia and industry, makes competition for posi-
tions and recommendations from the results particularly in-
tensive – but also innovative, by bringing surprising results, 
unexpected constellations and even unforeseen overarching 
patterns to the fore. To date, the project team has managed 
to strike a balance between continuity and transformation, 
not least through its composition: around half of the team 
has been active for the full four years of the project, while 
the other half consists of people who only had peripheral in-
volvement with the project, if any. And this is of primary im-
portance with regard to the transfer of the results. The goal 
of the “MÜNCHNER KREIS Future Study” has always been to 
leave the realm of pure research and help shape the future of 
ICT and media in society. This competition for positioning has 
always been characterized by attempts to reach a large clien-
tele and to disseminate the results to decision-makers from 
the many sectors of society. Seen from this perspective, the 
“MÜNCHNER KREIS Future Study” is also an exercise in trans-
lation: conveying the results to the specific contexts and inte-
rest groups in the public and private sectors and translating 
them for different research cultures and across disciplines. 

The principle behind 
the “MÜNCHNER KREIS  
Future Study”.
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The results of this year’s Future Study from the user perspective paint a multi-face-
ted picture with connections to a wide range of audiences. This applies to the eco-
nomy in particular and to the companies located in Germany, with regard to market 
opportunities for new ICT solutions and future products. The results show whether 
people find anything positive in the pictures of the future and the functions they 
imply, or whether they are largely critical/negative and express concerns. They also 
illustrate vividly whether today’s consumers understand a given picture of the fu-
ture and would be willing to try it out. The data indicate whether or not the survey 
participants find a given topic relevant and exciting, and whether they think them 
feasible. Provisional conclusions can be drawn as to whether consumers will be wil-
ling to pay for certain functions in future or whether they will even use them at all, 
even if they were free of charge. The results also underscore the importance of sha-
ping favorable framework conditions to promote innovation and use. 

The results of the pictures of the future supply ample substance for multi-faceted, 
international debate for a wide range of audiences who will play a role in shaping 
the future of ICT and media. They provide a new framework in which the future can 
be shaped in more detail, depth and precision and illustrate the diverse potential for 
the societal players – socio-culturally, politically, technologically and economically.

But please read for yourself! 
The 2011 Future Study project team looks forward to the debate on the 
findings described herein.
 

The principle behind 
the “MÜNCHNER KREIS  
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Timeline of the “Future  
Study” project.

Timeline of the “Future  
Study” project.

Method: 
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secondary analysis and quantitative 
survey of experts in Germany 

Method: 
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Timeline of the “Future  
Study” project.

Method: 
International qualitative and  
quantitative surveys of experts

Method: 
International quantitative 
survey 
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Münchner Kreis

Volume I to III

1: Learning and knowledge.
2: Work and organization.
3: Entertainment and storage.
4: Living.
5: Staying healthy.
6: Maintaining mobility.
7: Consumption and payment.

User perspective

Pictures of the Future

Questionnaire

Questionnaire with 13 assessment 
questions, plus questions on attitudes, 

behaviors and estimates on various 
situations and statistics

Method of data  
collection

Survey period

Survey focus

Computer-assisted web interviews 
(CAWI)

From Aug. 17 to Sep. 8, 2011
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Methodology profile.

At a glance.

Method of data collection 
Computer-assisted web interviews (CAWI)

Reporting period: 
Aug. 17 to Sep. 8, 2011

Interviews conducted 
Total n=7,231; per country >n=1,200

Population
Persons in private households in German, Sweden,  
the USA, Brazil, China and Korea aged 18 to
70 years, who use the Internet regularly

Representative survey 
Results are representative of the population

Population

Countries surveyed

Persons in private households,  
aged 18 to 70, who use the  

Internet regularly.
Online panel, data weighted according to  
primary characteristics (gender, age and  
formal education), results representative  

for the population

7,231 
Interviews conducted

Description and 
interpretation

38
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Management  
summary.

Users decide what the future will look like.
How do users assess the potential of a future digital world? 
This question was the focus of the fourth Future Study by 
MÜNCHNER KREIS and its project partners. 

Ultimately, it is acceptance by users – based on their indi-
vidual experiences – that will provide the impetus for future 
technology development. Accordingly, people – in their re-
spective societal and cultural environments, with their atti-
tudes and willingness to try, and even their reservations and 
fears – are the focus of the study.

The objective is to analyze how private users, particularly 
innovativion-friendly users, judge future ICT applications 
for typical life situations, which opportunities and barriers 
they perceive, which country-specific differences can be 
identified and which recommendations for action result for 
politics, business and science. The “picture of the future” is a 
methodological instrument that was used to illustrate po-
tential future uses of ICT in specific daily life situations in an 
easily understandable manner. 16 pictures from seven basic 
life situations are used as examples for numerous other ap-
plications. A representative survey was conducted of 7,231 
regular Internet users in private households, between the 
ages of 18 and 70: Germany and Sweden for Europe, the USA 
and Brazil for the Americas and China and Korea for Asia.

Challenges identified in the international comparison.
The international comparison shows significant differ-
ences in willingness to use ICT applications daily. The data 
impressively reflect the strong willingness in major growth 
countries of Brazil, Korea and China. Germany, Sweden and 
even the USA lag behind in this aspect. For Germany, as a 
technology-exporting nation, the task is to achieve the best 
possible positioning in these leading growth markets. Do-
ing so requires detailed appraisals of the developments in 
these markets and the user perspectives of future ICT appli-
cations. Therefore, the results for the pictures of the future 
described in this study can only be a first step (see “Region 
and Constituents” section).

Support for new ICT-based applications in Germany.
Germany possesses a high level of technological skills in the 
relevant ICT areas, but finds very few early test and deploy-
ment areas for innovative applications in its home market. 
In China, Korea and the USA, in contrast, there are not only 
different economic and regulatory structures for technolo-
gies and products; the willingness to try new things among 
end customers there is also greater – as the study results 
show (see the “Pictures of the Future” section).  

Germany must choose from the following possible courses 
of action:

__ To protect its competitive industrial position, German 
industry must increasingly participate in growth in the 
new leading markets, including ICT. 

__ Success in these growth markets requires coordinated 
activities from politics and business. Specific target  
market programs are needed to gain detailed insights 
into ICT markets and users and convert them into  
promising applications.

__ Products should no longer be developed primarily for 
the home market. To achieve lasting success, products 
should increasingly be developed for the so-called 
growth countries. Then, when strategically sensible,  
the reverse innovation method can be used to adapt 
them to the requirements of the home market. This, as 
well, requires coordinated activities among industry, 
politics and science.

__ Boosting willingness to try ICT in Germany among end 
users, in business and at public institutions requires 
changes to framework conditions and more pilot trials.

Critical success factors for achieving acceptance of 
future ICT applications.
Privacy protection. Users around the world – and especially 
in Germany – have major fears about how their personal 
data is used. In particular, they fear the unauthorized stor-
age and criminal misuse of their data. The increasing inter-
national importance of protecting personal data shown in 
the previous Future Studies has thus been confirmed from 
the user perspective. As a consequence, the statutory entitle-
ment to protection of the individual and personal data must 
be embedded even more strongly in societal, political and 
individual awareness, as well as in institutional regulations.

In line with the primary importance of this topic, a “National 
strategy for the protection of privacy“ should provide orien-
tation for the technical functions that are needed to focus 
on the need to protect individuals in a digitized society, as 
well as provide specific assistance. The Secure Identities ini-
tiative of the Research Union is one possible starting point 
here. Based on the global sensitivity for this topic, Germany 
can develop the skills, functions and products (comparable 
to the environmental protection area) that can become a 
relevant economic advantage for Germany as a center of 
business. In addition, international harmonization of ICT 
systems will be needed – with regard to mechanisms for 
handling personal data – to boost the acceptance of ICT ser-
vices overall.

Management  
summary.
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Maximum user friendliness. User friendliness and ease of 
use are global, self-evident prerequisites for the acceptance 
and usage of new technologies and services. Successful 
products are setting new standards in this area.

Evolution of willingness to pay. There are significant differ-
ences in willingness to pay for technological innovations, 
both regionally and between applications. It is somewhat 
greater in Brazil, China and Korea. All the same, the user re-
sults now paint a more differentiated picture than the earlier 
trend of the “follow-the-free” mentality. A new willingness to 
pay is manifest for application such as healthcare, or for in-
dividual mobility services that offer comprehensive services 
in addition to mere information. It seems to be worth re-
viewing existing business models and putting together new, 
combined offerings. At the same time, the results show that 
the Internet is no longer seen as a strictly free medium.

Trust in IC technology. Around the world and across all ap-
plications, users fear system outages, poor reliability of the 
technology and immature solutions. This poses major chal-
lenges for business, science and politics. For example, they 
must explore the question as to how communication on the 
importance of beta-testing phases of products and services 
can help boost acceptance of the technology, or how trust-
worthy system designs – highly redundant and catastro-
phe-proof – can be actively developed and communicated. 
Trust in IC technology is especially critical to the success of 
newer developments, such as mobile e-commerce and deal-
ing with personal data on the Internet (particularly with re-
gard to permanent availability). 

Future paths.
The topic areas of competency, security and new business 
areas in a digital society are being followed as continuous 
analysis paths in the series of Future Studies by MÜNCH-
NER KREIS. The pictures of the future from this Future Study 
have revealed new findings.

In addition to remarkable potential for innovative ideas that 
can be derived from all 16 pictures (see section “Pictures of 
the Future”), the insights gained in these three topic areas 
include the following:

Competency – abased on the life situation “learning and 
knowledge”. Surveyed on the acceptance of the “electronic 
textbook”, the results showed high approval worldwide that 
underscored the immense potential of innovative forms of 
teaching and learning. Germany is currently not one of the 
pioneering regions of this trend, which is essential for the 
required future basic qualifications of a modern society –  
and a successful economy. To capture its full potential, a 
new learning infrastructure will be needed, with the appro-
priate didactic concepts, teacher qualifications and across-
the-board use. For education policies, this opens perspec-
tives for the faster, broader implementation of ICT-based 
learning methods and instruments. 

Security – based on the life situation “work and organiza-
tion”. Three surveyed pictures of the future – “the online 
data manager”, “the lifetime data safe” and “the ‘anywhere’ 
desk“ are harbingers of this trend. Long-term storage func-
tions for personal digital data will become a new, key func-
tion for one’s personal “digital life” and will represent a basic 
functionality of future economic and societal development. 
This will be accompanied by semantic search functions and 
automatic attribution, for example. The decisive factor here 
is that the secure storage, recovery and control of the data is 
provided for. This development will require scientific, tech-
nological and legal measures.

New business areas – through hybrid innovations such as 
the life situation “consumption and payment”: functions 
for supporting and handling regular purchase and payment 
processes are widely accepted in western industrial coun-
tries when they result in increasing the temporal and geo-
graphical flexibility of an individual’s personal life organiza-
tion. New value creation networks result from connecting 
and enhancing merchandise distribution systems and logis-
tics streams. The picture of the future “mobile shopping on 
my cell phone” examines the particular challenges of food 
transportation logistics in megacities, municipalities and 
rural regions with new “district functions” for local goods 
staging and distribution. The challenge here is to establish 
overreaching processes and interfaces with a wide variety of 
players, thus creating new logistics architectures.

The same applies to the life situation “maintaining mobil-
ity”. The pictures of the future “autonomous car / car on de-
mand” and “the personal mobility assistant” examined the 
potential of new mobility concepts that abandon the con-
ventional paradigm of individual mass mobility. ICT-based 
applications offer myriad approaches to resource-saving 
mobility that enable multimodal transport strategies, more 
efficient traffic control and flexible, individual mobility 
without personal car possession. This is especially relevant 
in the industrialized west. Such a new mobility infrastruc-
ture will require stable coalitions between public and pri-
vate players to enable the required investment and op​en 
longer-term perspectives.

By methodically involving users, this Future Study by 
MÜNCHNER KREIS and its partners focuses ICT development 
on the needs of people and society. The pictures of the future 
define impetus for the challenges and opportunities posed 
for technological and economic developments, which will be 
pursued further as we help pave the way toward the future.

Management  
summary.
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The focus of the fourth Future Study by MÜNCHNER KREIS and its project part-
ners was typical users of ICT and media: their attitudes and preferences, as well as 
reservations and fears, with regard to selected future ICT applications. After all, it 
is ultimately the users, based on their individual experiences, who will open new 
perspectives for future technological development and the design of the digital 
future. A representative survey was conducted in six countries: Europe was repre-
sented by Germany and Sweden, the Americas by the USA and Brazil and Asia by 
China and Korea.
 

The aim was to analyze the following, based on an international comparison  
of the data:

__ How average private users – and, as a subset, innovation-minded users –  
supported future information and comunication technology and experienced 
the performed functions in typical life situations 

__ Which opportunities and barriers users see in utilizing ICT and  
media innovations

__ Which country-specific differences exist in the acceptance of new ICT  
and media

__ What potential for value creation is identifiable and how Germany can  
benefit from this potential from a societal and economic standpoint

__ Which recommendations for actions can be derived from the above for  
politics, business and science. 

Method.
To illustrate potentially typical future uses of ICT in specific daily life situations to 
users in an easily understandable manner and transform them to the language of 
users and consumers, the “pictures of the future” were developed. They each show 
some of the few, fundamental functions of future ICT technologies in a typical 
personal and / or work context. As a consequence, users can not only better under-
stand the respective underlying technology, but also incorporate them directly in 
their personal life context and decide whether or not they find them useful person-
ally. The 16 pictures of the future that were used and serve as proxies for numerous 
other potential functions, can be divided into seven typical life situations: “learning 
and knowledge”, “work and organization”, “entertainment and storage”, “living”, 
“staying healthy”, “maintaining mobility” and “consumption and payment”.

Summary of study  
and recommendations  
for action.

Summary of study  
and recommendations 
for action.

An overview of the study
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Survey.
In the summer of 2011, an Internet-based survey was con-
ducted of 7,231 individuals in private households, aged 18 
to 70, who use the Internet regularly. Each participant was 
asked to assess four of the pictures, which were selected 
randomly. Each respondent also answered questions on at-
titudes, behavior and estimates (for example, on the protec-
tion of personal data, willingness to pay, user friendliness 
and trust in technologies). Based on their answers to 20 
questions involving their attitudes and behavior regarding 
technology, a subset of innovation-minded respondents 
was defined in addition to the total group of those surveyed.

Key messages for the pictures of the  
future – overview  

(1) Learning and knowledge.

Innovative forms of teaching and learning enjoy high levels 
of acceptance and willingness to pay worldwide.

The “learning and knowledge” life situation reflects the 
increasing importance of continuous learning. Everyone 
is increasingly being challenged to expand their personal 
knowledge and skills individually and in line with specific 
needs. Several different forms of conventional education 
and teaching are available, which can be enriched and even 
completely redesigned through the potential of new ICT and 
media. One example of an innovative educational concept is 
the “electronic textbook”, in which the content and informa-
tion needed for further education is made available on mo-
bile devices in digital form. Novel forms of learning – such 
as networked, independent learning with interdisciplinary 
links – become possible. 

The results of the study show that such innovative forms 
of teaching and learning have much potential. In fact, the 
people surveyed in all countries aside from Germany believe 
that the electronic textbook is already available or is about 
to be launched. China and Brazil show much more affinity 
to such forms of teaching, whereas skepticism is dominant 
in Germany, even though a large share of users is generally 
in favor of such a concept. The primary arguments against 
deployment are the resulting dependence on technology, 
the high costs, and fear of data misuse. 

Politicians, in particular, must act to ensure that the im-
mense potential for innovative forms of teaching and learn-
ing is utilized. Greater flexibility for change processes is 
needed in education policies, as a prerequisite to develop-
ing and realising the corresponding, balanced pedagogic 
and didactic concepts. Other necessary factors include ac-
celerated expansion of network infrastructure across the 
board and an increase in media competency among the 
population, to be achieved through appropriate measures 
and funding. Businesses must ensure that suitable, mobile 
devices that are readily available on the market can be in-
tegrated, independently of a specific operating system, to 
enable ICT-based lessons that are based on an integrative 
education network with standardized content to take root. 

(2) Work and organization.

ICT services to support required work and administrative 
processes enjoy high acceptance when they solve the user’s 
region-specific problems.

In the “work and organization” life situation, we can expect 
more applications in future that support our daily work pro-
cesses. For the digital world, this is represented by two pic-
tures of the future: the online data manager, a software so-
lution that organizes a user’s data access and usage through 
Internet services on the user’s behalf, and the “anywhere” 
desk, in which a user’s smartphone grants access – via nu-
merous network connections – to personal programs, data 
and computing power, which are present either on physical 
systems or virtually in the cloud. In addition, the “digital city 
service office”  shows how typical bureaucratic tasks, such 
as those required by a relocation, can be handled online.  

Wide receptiveness for the online data manager in all  
countries – aside from the USA!

The results for the online data manager show wide recep-
tiveness – with the exception of the USA – toward the pos-
sibility of achieving a greater degree of self-determination 
and decision-making power over one’s personal data. It 
seems to be a welcome application in China, in particular, 
to give users a certain amount of control over their personal 
data despite the lack of binding data protection laws. Will-
ingness to pay is also highest there, as well as in Brazil. The 
majority of those surveyed would prefer a free-of-charge 
model overall, however. Overall, the online data manager 
has a realistic chance of acceptance and use in all countries 

Summary of study  
and recommendations 

for action.
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except for the USA, provided that it can guarantee deletion 
of the data by the Internet service providers and that the 
regulatory framework is enhanced such that the online data 
manager compiles with the highest existing requirements 
for data protection, as well as enabling switching to other 
online data managers. Politics and business are both called 
upon here.

‘Anywhere’ desk especially popular in Brazil, China 
and Korea.

Germany has the fewest people willing to use the “any-
where” desk in the international comparison, while major 
potential is apparent in China, Brazil and Korea. The will-
ingness to pay is also greater in these countries than in the 
USA or Germany. The concerns voiced most included a fear 
of misuse of personal data, the costs of use and misgivings 
associated with the physical security of data and accessing 
it. In the end result, the application has potential, provided 
that politics and businesses succeed in implementing the 
suitable technologies and framework to protect against 
criminal misuse of data and strengthen the basic right to 
privacy of personal data.  

The digital city service office helps solve region-specific  
problems, especially in Brazil and China.

The objective of the digital city service office is to enable the 
handling of typical bureaucratic processes online, by con-
solidating administrative services as online service pack-
ages. Receptiveness for it is high among most of the people 
surveyed – at least those outside the USA They seem to think 
this scenario is much more simple and solution-oriented 
than conventional visits to the authorities, which many 
think of as complicated. This picture of the future is received 
most positively in Brazil and China, as such services can help 
solve serious problems, such as the difficulty of visiting the 
authorities in person and brief office hours. In contrast, al-
though this vision is judged positively in Germany, Sweden 
and the USA, the necessity is not perceived to be as great, 
because bureaucratic processes aren’t required as often and 
because accessibility is good overall. The greatest barriers 
are perceived to be data misuse and a lack of trust – both 
in the reliability of the technology and in the provider of 
the online services. In consequence, the development and 
implementation of a digital city service office that meets 
user demands for security, reliability and credibility could 
succeed if users were explicitly involved in the complete 
design and development process. To do so, however, func-
tional organizational structures will have to be abandoned 
in favor of an organization based on processes and services. 
This means examining existing concepts of customer inte-
gration, customer collaboration and process orientation in 
business and science for their transferability and enhancing 
them further.  

(3) Entertainment and storage.
In the “entertainment and storage” life situation, two novel 
challenges in particular are apparent in an increasingly 
digital world: firstly, the trend toward digital content – such 
as photos, videos, electronic diaries and much more; and 
secondly, entirely new ways of accessing and using the con-
ventional medium of television. These developments are re-
flected in two pictures of the future, the “lifetime data safe” 
and “my personal TV”. The aim of the data safe is to enable 
the reliable, secure storage of digital content, together with 
the permanent, location-independent ability to retrieve and 
read such content through intelligent search methods. In 
contrast, the picture of the future for personal TV describes 
a vision of watching television independently of place 
and time, with convergent usage options and navigation 
through TV offerings through a self-learning program guide, 
which also makes it possible to exchange experiences and 
communicate with friends and family members.

The lifetime data safe is particularly well received in China, 
Brazil and Korea. 

The generally positive assessment of its realism and unique-
ness emphasizes the importance of the function for long-
term storage and location-independent retrieval of digital 
content. Analogous to the other examples, receptiveness 
in the USA and Germany is once again lower than in China, 
Brazil and Korea.This could be related to a greater openness 
for innovation, but it could also be due to the fact that ba-
sic difficulties such as compatibility problems are solved 
by software systems in these countries. Here, as well, typi-
cal barriers include fear of data misuse and loss of data 
(especially in China), but also the unanswered question as 
to what happens to the data in case of death. A lack of na-
tionwide broadband infrastructure – as in Germany, for ex-
ample – poses a serious obstacle for location-independent 
data access. One clear result is that the quantity of personal 
digital data is increasing exponentially through the trans-
formation to a digital society. As a result, the lifelong avail-
ability of one’s one digital data can no longer be realized, 
neither technically nor temporally, by individuals. At the 
same time, the diversity of data objects is also increasing – 
just consider the certificates and other official documents 
that individuals have to manage over their lifetimes. An in-
telligent, long-term storage function in the personal usage 
context that makes data retrievable and readable – despite 
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the phenomenon of digital expiration resulting from incom-
patible data formats, programs and operating systems – as 
well as allowing secure, lifetime access will become one of 
the new key functions with technical and societal relevance. 
And although it represents a structural prerequisite along 
the path to digitization, no business case has so far emerged 
as an economic driver to shape the necessary development 
steps and framework. Accordingly, there is an urgent need 
for basic action through coordinated scientific, technologi-
cal and political measures.

Openness to personal television differs vastly by country – 
not all functions are judged uncritically.  

The various functions of “my personal TV” are assessed dif-
ferently. The option of removing dependency on time re-
ceives comparatively high marks in Germany, while mobile 
forms of use and learning program assistants are less well 
received. Users wish to retain control of their program selec-
tion. Receptiveness to this picture of the future also varies in-
ternationally, with Brazil, China and Korea having the most 
positive figures. The most critical factor perceived in Ger-
many is fear of misuse of data, while the respondents in oth-
er countries are more worried about high costs and, in some 
cases, navigation and orientation. Overall, an application of 
this kind can only be positioned successfully if it is based on 
a design that is clear, uncomplicated, and made for specific 
daily situations. Therefore, companies offering such services 
are advised to clearly emphasize the added value compared 
to contemporary television. 

(4) Living.

No sweeping acceptance for individual energy or health-
care management in Germany!

The life situation “living” will be characterized by two major 
challenges in future, among others: firstly, the growing scar-
city of conventional sources of energy, such as oil and coal, 
and the expansion of renewable energy sources will also 
open novel possibilities for private households. By modify-
ing their consumption and generation behavior to price and 
weather trends, energy costs can be minimized and indi-
vidual energy demand can be matched with supply. This sce-
nario is reflected by the automatic energy manager, which 
draws on internal and external sources of information to 
take control of the complete energy balance. Secondly, as the 
result of an increasingly aging population, a shortage of care 
personnel looms in the long term. It therefore seems logi-
cal to develop new devices and media to support and carry 
out certain necessary activities, to enable as many people 

as possible to live independently at home, even in old age. 
This scenario is reflected in the “home healthcare assistant” 
picture, which can automatically prepare and serve food and 
drinks, clear away waste, dispense medicines at the correct 
time and carry out many other activities to support care staff. 

Low willingness to pay and low sensitivity for the energy 
manager, particularly in Germany!

The widespread belief that the energy manager is already 
available today indicates a lack of transparency and sen-
sitivity regarding an optimization in the energy and elec-
tricity area. The major arguments in favor of the energy 
manager are cost savings and protecting the environment; 
those against are fear of high procurement costs and reli-
ability of the technology. Willingness to pay varies widely 
between countries. Overall, it is clear that electricity is not 
sufficiently transparent to many individuals, due to its per-
manent, easy availability. Therefore, for visions such as the 
energy manager to prevail, the primary need is for commu-
nication concepts that make electricity and its finite nature 
transparent, emphasize the necessity and benefits of new 
applications – including for private households – as part 
of the energy turnaround, point out the insecure nature of 
supply and continue to develop the regulatory framework. 
Municipal concepts such as “people’s wind turbines” and 
“community power plants” with strong integration of resi-
dents, along with the installation of model regions such as 
the E-Energy program supported by the German Federal 
Ministry of Economics and Technology require the accom-
panying public relations efforts. Business is called upon to 
pursue the standardization of energy manager solutions 
and the corresponding interfaces. In particular, the technol-
ogy behind the concepts must be enhanced to become reli-
able and simple to use.

The healthcare assistant is well received in China, but met 
with skepticism in Europe!

The healthcare assistant has a very large, receptive market 
in China, whereas it is largely met with skepticism in Europe. 
In particular, fear of losing social contacts, excessive costs, 
and mistrust of the technology speak against widespread 
deployment. Therefore, a prerequisite for introducing the 
healthcare assistant would be its inclusion in a comprehen-
sive healthcare and old-age care model called “Autonomous 
life at home in old age,” which stressed the following points 
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to build on the existing acceptance: support the mainte-
nance and expansion of social contacts among those in 
need of care, create trust in the deployed technology and 
reimburse costs. This will require close collaboration among 
all those involved (doctors, health insurance funds and care 
and assistance staff), as well as a billing and reimbursement 
model that is integrated in the social-welfare system. While 
this largely involves the shaping of the political framework, 
business is called upon to take the individual technologies 
required by the healthcare assistant that are already avail-
able today and integrate them to create a mature, secure, 
reliable, easy to use, reasonably-priced system – but one 
that has a modular structure nonetheless. Only so will it be 
possible to tailor it to the differing care levels needed, along 
with specific cultural aspects. Another decisive factor is a 
region-specific marketing concept, one that might let peo-
ple experience the basic assistance functions in a different 
environment, such as a hotel.  

(5) Staying healthy.

Applications to support communication WITH doctors meet 
greater acceptance worldwide than applications to support 
the transmission of health-critical data TO the doctor.

The “staying healthy” life situation is closely related to “living”, 
particularly in the face of an aging population and improv-
ing medical options, not to mention the tight cost situation 
in healthcare and the associated need to take responsibility 
for oneself. A prerequisite for this is excellent communication 
with doctors, who require near-time information on critical 
health values and changes on one hand, and whose diag-
noses and recommendations have to be comprehensible to 
patients on the other hand. These requirements are modeled 
in three scenarios: telemonitoring involves recording health 
data remotely and transmitting it to the doctor, the intelli-
gent doctor’s report formats relevant medical information to 
help inform patients and electronic prescriptions serve as a 
replacement for handwritten or printed prescriptions.

Telemonitoring is met with the least acceptance in Germany 
and the USA!

The number of people who reject telemonitoring out of hand 
is highest in these two countries and Sweden. Moreover, 
only very few people were willing to pay for it. In contrast, 
a majority of respondents in China, Brazil and Korea would 
be willing to pay for such services, but only under the pre-
requisite that users can decide which values are measured 
and used. A relationship of trust must also be established on 
the user side. As a consequence, politics (and health insur-
ers) are called upon to educate the general public, as well as 
implement legislative measures to ensure – or at least make 
it possible – that the population builds the necessary trust in 
telemonitoring and in the involved agents in the healthcare 

sector and in the security of their personal data. Businesses 
can glean from the survey results the fact that the market 
may not (yet) be ready for telemonitoring services and de-
vices. It is possible, however, that willingness to pay might be 
tied more to the device itself than the service, which means 
bundled offers could help boost market access and success. 
Last but not least, science can interpret the results as a clear 
mission to concentrate on further simplification with regard 
to improving the underlying technology of the devices.

Only very few respondents are willing to pay for an intel-
ligent doctor’s report or electronic prescription.

Willingness to pay for an intelligent doctor’s report is great-
est in China. In Germany, as well, two-thirds say they would 
use the doctor’s report. However, like with the healthcare 
card and electronic patient file, data protection and the 
basic right to privacy of personal data must be guaranteed. 
In particular, technical and regulatory measures must en-
sure that data can only be forwarded and evaluated with 
permission by the patient and cannot fall into the hands of 
unauthorized parties. In addition, it must not be possible to 
trace the data back to individual patients. It must also be 
guaranteed that data is not saved in online databases, and 
rules must be defined to determine who is authorized to de-
lete this data (particularly when it becomes outdated) and 
replace it by more recent data. Moreover, continuous edito-
rial and scientific examination of the provided background 
information is needed. Politics, business and science must 
develop technical solutions, uniform rules and organiza-
tional processes for all those involved (patients, doctors and 
medical service providers). 
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business and science, who together must develop the suitable 
database and data mining tools to process the very large, het-
erogeneous datasets required for trip planning. The neces-
sary data protection must also be ensured, particularly if the 
system is to handle payment transactions and personalized 
information is to be supplied. Politics and business are both 
called upon here – for example, to develop a multimodal mo-
bility strategy for Germany with the objective of efficiently 
integrating the different modes of transport. This could in-
volve the founding and funding of cross-industry initiatives 
for conducting appropriate reference projects, for example, 
in particularly targeted, interdisciplinary research funding of 
the underlying information, communication and traffic con-
trol systems by state and federal governments. 

More than half of respondents would use an ambient  
communication function – but most of them only if it were 
free of charge.  

The vision of achieving accident-free mobility through the 
deployment of cooperative ambient systems will become 
technically feasible from the year 2015. The majority of re-
spondents in Germany, Sweden and the USA also foresee 
this in the near future, while a majority of drivers in China 
believe it is already available today. While a large propor-
tion of respondents would use ambient communication if it 
were free of charge, just slightly more than a tenth of them 
in Germany and the USA are willing to pay for it. In this back-
ground, it is no surprise that costs are a major reservation. 
Interestingly, other reservations include the risk of informa-
tion overload while driving (and the associated loss of con-
centration) and the reliability of the provided information. 
Such fears and reservations must definitely be addressed as 
part of the future development of these future-proof mobil-
ity concepts and countered by appropriate accompanying 
measures – particularly by politics. Business, namely the 
automotive industry, must declare its unanimous commit-
ment to implementing ambient communication. The Car-2-
Car Communication Consortium has launched initiatives at 
the European level to gain binding commitments from both 

(6) Maintaining mobility.

ICT applications aimed at improving existing mobility 
concepts have a realistic chance if they can solve an existing 
mobility problem and if country-specific reservations are 
taken into account in their further development.  

The need to optimize conventional mobility concepts is ap-
parent: reaching one‘s destination accident free, or getting 
there without getting caught in traffic, is becoming ever more 
difficult as traffic density increases. While existing navigation 
systems can provide a wide variety of information, they do 
not allow end-to-end trip planning across multiple modes of 
transport, with all the necessary booking and payment pro-
cesses. There is clearly demand for a way to bridge longer dis-
tances without needing your own, possibly cost-intensive car. 
All of these circumstances are modeled in three pictures of the 
future: firstly, networked “ambient communication” with the 
aim of enabling communication and networking among ve-
hicles and between vehicles and the infrastructure, to output 
warning messages for hazardous situations in real time and 
directly in the vehicle. The other two are a “personal mobil-
ity assistant”, which provides end-to-end support for users 
in planning and conducting trips – automatically booking all 
the necessary tickets and making reservations – and the “au-
tonomous car/car on demand”, which independently drives to 
a requested pickup point at a given time and then automati-
cally delivers its passengers to their destinations (or is option-
ally simply driven). 

A large proportion of users appreciates the information 
function of the personal mobility assistant, but rejects the 
personalized, automated processing function. 

The personal mobility assistant integrates two functions: in-
forming users and handling the necessary booking and pay-
ment functions. While nearly a third of Germans appreciate 
the information function, the option of automatically han-
dling all bookings based on a user’s personal preferences is 
largely rejected. As a consequence, the system is not met 
with great interest in most countries, although users in Bra-
zil, China and Korea are the most open. Willingness to pay 
for such a service is also low overall. In Brazil and China, for 
example, only one-third of the population can imagine using 
such a service if costs were incurred. If the service were free of 
charge, at least half of respondents in all countries – with the 
exception of the USA – would use it. The primary arguments 
against use are privacy considerations and fear that the in-
formation would be opaque and/or unreliable. All the same, 
the end result showed  that even if acceptance of the personal 
mobility assistant in the described form was restrained, a sys-
tem like this could greatly simplify trip planning and execu-
tion for users. The implementation must be driven largely by 
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the automotive industry and the umbrella organizations of 
road operators to implement this technology from the year 
2015. Politics should also state a clear commitment to intro-
ducing ambient communication and provide the necessary 
funding for infrastructure enhancement. The standardiza-
tion of ambient communication at the European level must 
be completed as soon as possible, to enable rollout of the 
technology to begin in 2015.

Brazilians, Chinese and Koreans would like to have 
an autonomous car/car on demand immediately; 
Germans, Americans and Swedes are skeptical. 

Acceptance of the picture of the future involving the au-
tonomous car/car on demand, which also embodies a novel 
mobility concept, is mixed. Acceptance for autonomous cars 
is particularly high in China, Brazil and Korea, countries 
where motorization took place comparatively late (com-
pared to Germany, Sweden and the USA), where possession 
of a driver’s license or personal car is not taken as a mat-
ter of course, and where the sheer desire to cross distances 
without problems is greater than the mere joy of driving 
and owning a car that is more common in European coun-
tries. A large proportion of Koreans, Brazilians and Chinese 
expressed a desire for autonomous cars/cars on demand 
immediately or very soon, while many Germans see them 
more critically – 36 percent reject use completely, a com-
paratively high number. The primary arguments against 
use, named by a large share of respondents, were doubts in 
its reliability (and the resulting liability problems) and fear 
of high costs. Overall, autonomous cars such as a car on 
demand not only relieve the driver and make it possible to 
devote driving time to other pursuits, but also represent the 
key to completely new mobility concepts. The realization of 
autonomous vehicles and the mobility concepts they make 
possible will require coordinated action by politics, industry 
and science. Politics must fulfill the prerequisites to ensure 
that autonomous cars and automatic driving functions as 
incremental steps toward fully autonomous cars. This will 
only be the case, however, if industry manages to eliminate 
the reservations against autonomous driving, particularly 
those regarding reliability. Science and industry must work 
together to create the technical foundations to ensure that 
autonomous cars function reliably under all operating con-
ditions. In addition, industry must counter existing reserva-
tions among users through targeted communication and 
by developing launch scenarios that incrementally lead to 
autonomous driving. 

(7) Consumption and payment.

ICT applications to support and process conventional  
purchase and payment processes will be accepted by users  
if country-specific peculiarities are reflected and taken  
into account.

In our increasingly digital world, electronic commerce and 
mobile commerce continue to make advancements. The 
boundaries to physical shopping are blurring rapidly. None-
theless, there are still obstacles that prevent consumption 
and payment habits from shifting entirely to the digital 
world, such as the dominance of physical means of payment 
(cash and credit cards) for both online and offline purchases, 
the importance of spontaneity and emotions when shop-
ping (particularly limited sensory perception) and the need 
to submit physical identification to open an electronic ac-
count on the Internet. Reducing these obstacles further, or 
even eliminating them completely, is the aim illustrated in 
the “consumption and payment” picture of the future. The 
aim of “mobile shopping on my cell phone” is to allow the 
execution of spontaneous or emotionally driven purchasing 
decisions independently of time and space, by simply pho-
tographing and ordering the desired products via smart-
phone, for example, from catalogs or on posters. The “cell 
phone wallet” will not only integrate virtual loyalty cards, 
coupons, vouchers and tickets in a comprehensive security 
system, but is also to enable anonymous payment options 
in addition to conventional payments by PIN code. The final 
picture of the future in this area involves an enhancement 
to online banking: a scenario for end-to-end opening of an 
account on the Internet without requiring physical identifi-
cation, along with an option for automated management of 
bills and invoices.  

Chinese, Koreans and Brazilians will shop on their cell 
phones in future – users in Germany, the USA and Sweden 
do not find it nearly as attractive!

Acceptance of the vision of mobile shopping on one’s cell 
phone varies widely by country. On one side are China, Korea 
and Brazil, with a very positive view, which is also expressed 
in a greater willingness of use and payment. On the other 
side are Germany, the USA and Sweden, with a carefully op-
timistic view, and with low willingness of use and payment 
overall. The reservations to use are even more differenti-
ated. Germans fear misuse of their data most, while Swedes 
and Koreans shy the risk of defective goods quality and Chi-
nese worry most that the goods on offer will be outdated. In 
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comparison, Americans and Brazilians fear excessively high costs. In this background 
it is clear that a globally standardized process to implement a service such as “mobile 
shopping on my cell phone” will be unsuccessful, since the societal, economic, and 
cultural differences are simply too great from country to country. In western industri-
alized countries, the factors for success will involve increased flexibility in organizing 
one’s personal life, in the sense of achieving independence of time and place. In China, 
Brazil and Korea, the potential lies in a significant rise in basic personal benefit, such 
as the availability and quality of goods. These aspects must be taken into account in 
the further development of such concepts, as well as supplementary concepts such 
as goods and price comparisons, information about ingredients, health compatibility 
and nutritional information for foodstuffs. At the same time, business is called upon 
to examine the impact of and possible solutions for a logistics supply chain to the us-
er’s residence. This will require simulation of goods distribution systems and logistics 
streams in megacities, municipalities and rural regions, with new “district functions” 
for local goods staging and distribution.

The cell phone wallet is met with strongly differing reactions around the world –  
acceptance is especially high in Korea and China!  

The benefits of a cell phone wallet are recognized more readily by users in Korea and 
China than by users in Germany. The most typical reservations are fear of data misuse 
and safety. These concerns are extremely high in Germany – interestingly even higher 
than average among innovation-minded respondents. Users are also skeptical about 
security of the payment function, whereas electronic archiving and provision of cus-
tomer loyalty cards are seen as positive factors. As such, public relations work is needed 
in particular – jointly by politics, business and science – to make the possibilities for use 
more transparent and to demonstrate the benefits of the functions, to increase accept-
ance of the technology. In addition to the potential of this concept, the public relations 
campaign must address the concerns regarding data misuse, which appears in nearly 
every scenario. After all, the possibilities to block use, deploy passwords or simply delete 
virtual cash holdings represent very interesting solutions to protecting personal data 
and property better. If all this potential is illustrated more clearly and the electronic 
data wallet is linked with applications such as the online data manager, existing ac-
ceptance can be boosted even more. In addition, technical modification of the systems 
is required to enable use in retail outlets down to the smallest snack bar and stationery 
shop. Politics and the financial sector are also called upon to use new risk models and to 
continue developing a secure framework for anonymous digital payment.  

The possibility to open accounts on the Internet with electronic invoice  
management divides users.

Acceptance of options for opening online accounts without media discontinuities, in 
combination with the electronic management of invoices, is split into the same divi-
sion of proponents and skeptics seen in existing online banking transactions. While a 
third of the respondents in Germany and a majority in the other countries believe that 
immediate use would be possible, a sizable share of the people surveyed in Germany 
hopes that it will never become possible. In turn, rejection of the concept is greatest in 
Germany and the USA, while China, Brazil and Sweden are much more open to such 
an application. More than a third of the population in Germany and the USA would not 
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even use this service if it were provided free of charge. The 
picture is much different in China, Brazil and Korea, where 
three-quarters of survey participants were in favor, and in 
China, where a whopping 89 percent of respondents would 
use this service if it were free of charge. The greatest reser-
vations – once again, differing by country – involve misuse 
of data, while costs are not perceived to be as problematic. 
Nearly half of respondents in Germany and two-thirds of 
Chinese and Koreans fear that the process for opening an 
account is insecure, a fear shared by only a quarter of the 
Swedish people surveyed. Overall, this vision has potential 
as a realistic niche application, if it is possible to establish 
a highly functional, generally accepted security infrastruc-
ture. In addition, legal obstacles must be eliminated – those 
related to written correspondence – particularly the formal 
requirements involved in communication with banks and 
electronic invoice handling. 

Overview of key messages on inter- 
disciplinary topics

In addition to their assessments of the 16 described pictures 
of the future, the respondents were also asked about four 
overreaching topics: privacy protection, willingness to pay, 
user friendliness and trust in technologies.  

Users around the world fear the unauthorized storage and 
criminal misuse of their data! 

With regard to protection of personal data, users every-
where are very afraid of the unauthorized storage and 
criminal misuse of their data – this fear is reflected in the 
assessments of the various pictures of the future. It is no sur-
prise that this topic is seen much more critically in Germany 
than in China, Korea, Sweden, the USA or Brazil. At the same 
time, it becomes clear – especially in the field of data stor-
age – that applications like the online data manager could 
become relevant in the future. 

Although the importance of the security of personal data 
has been a key factor in discussions of the digital society for 
some time now and is even embedded in the German con-
stitution (the basic right to privacy of personal information), 
discussions have not yet resulted in the advancement of any 
holistic, interdisciplinary solution approach. Technical secu-
rity measures have merely been developed in sub-segments, 
to capture application areas that boost efficiency or reduce 
costs with a perspective toward adding value (healthcare 
card, identification cards, streamlining of administrative 
processes). Overreaching initiatives have only been intro-
duced to counter tangible risks resulting from the growing 
vulnerability of ICT-based systems, such as the “National 
strategy for critical infrastructure protection (CIP Strategy)” 
from the German Federal Ministry of the Interior and the as-
sociated activities by the National Cyberdefense Center. 

Therefore, from a societal and individual perspective, it has 
not yet been possible to guarantee protection of privacy 
and personal data – which is an explicit claim of the Ger-
man constitution – through the measures needed to embed 
it in the general consciousness and become widespread in 
ICT systems. Only then can this basic claim for protection 
be raised to at least the same level as is currently valid for 
goods, equipment and the maintenance of business func-
tions and national security. A “National strategy for the pro-
tection of personal data” is required here to provide orienta-
tion for the necessary technical functions.

This could result in an economic advantage for Germany as 
a center of business. The security of personal data could be-
come an increasingly relevant component of solutions of-
fered by the German software industry, since they already 
have proven competency in the security area. The interna-
tionally increasing importance of this area, already forecast 
in previous Future Studies, has now been impressively con-
firmed from a user perspective in this study, underscoring 
the breadth of the potential application area.

Depending on region and application, there are strong dif-
ferences in willingness to pay for technological innovations, 
which makes it necessary to examine and assess each from 
a market-specific and user-specific perspective. At the same 
time, the results show that the Internet is no longer seen  
as a strictly free medium.

The picture of costs and willingness to pay is differentiated. 
In an international comparison, Germans are less willing 
to pay for certain applications. In contrast, respondents in 
Sweden and China are more afraid that future applications 
will cost too much. This fear is greatest among Brazilians, 
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who at the same time have the highest willingness to pay. 
Differences in willingness to pay are not only country-spe-
cific, however; this willingness also varies widely among 
the different applications illustrated in the pictures of the 
future. It is relatively high for the electronic textbook, for ex-
ample, but rather low for applications such as the personal 
mobility assistant or opening accounts on the Internet. At 
the same time, it is clear that the Internet is no longer auto-
matically perceived as a free-of-charge medium, but rather 
that a basic willingness to pay exists. Since this willingness 
is country- and application-specific, however, we recom-
mend that business carry out a market- and user-specific 
survey for each new ICT development and enhancement.  

Users around the world expect user friendliness and ease of 
use as a matter of course!

The results are clear: user friendliness and ease of use are 
important in all countries and for all applications and are 
a primary prerequisite for the acceptance and use of new 
technologies and services. At the same time, this aspect 
does not play a major role for the people surveyed – it is sim-
ply a self-evident prerequisite for the development of every 
new ICT function!

Users of all applications in all countries are afraid of tech- 
nical failures, unreliable technology, incorrect use and the 
corresponding liability issues!

With regard to the topic of “trust in technologies”, respond-
ents in all countries and for all pictures of the future agree: 
the greatest technology-related fears involve failure of 
the technology, reliability issues and incorrect use – along 
with the corresponding liability issues. This poses a major 
challenge for business, science and politics. To gain and 
strengthen users’ trust in new technologies, the underlying 
technologies must work reliably, and this must be commu-
nicated credibly. This applies particularly to applications in 
areas with increased sensitivity, such as healthcare, mo-
bility and financial transactions on the Internet. The more 
sensitive the application, the more stable the expected 

functions must be. Market success will strongly depend on 
whether mature technological solutions are selected for the 
implementation process of these sensitive applications. The 
process can be influenced positively through accompanying 
scientific research of acceptance of the technology, along 
with proactive information activities during launch.  

Users are very interested in new technologies and enjoy 
talking about them!

An open information policy will encounter willing ears, 
since – as the survey clearly showed – general interest in 
new technology is high, as is the willingness to talk about it. 

This potential must be explored. It would ultimately be a 
missed opportunity if the pictures of the future described 
in this study – and the future ICT-supported functions that 
build upon them – failed to achieve the broad penetration 
that the results of the study would imply due to problems 
with data protection/privacy, security or other open issues 
in the various countries. The outlined potential of the ICT is 
immense. To capture it, politics, business and science are all 
called upon to develop and enhance the technological func-
tions outlined in the pictures of the future, promote this de-
velopment through the targeted launch of research projects 
and funding support, and accompany development through 
fine-tuning of relevant laws of regulations and comprehen-
sive public education measures. At the same time, society 
must become more receptive to digital changes and can-
not wait until practicality has been demonstrated in other 
countries and all critical questions have been dealt with.

Summary of study  
and recommendations 

for action.



Regions and Constituents.



A closer examination of the six  
surveyed countries, overall and  
innovation-minded participants and 
an analysis of the interdisciplinary 
topics on the protection of personal 
data and privacy, willingness to  
pay, user friendliness and trust  
in technologies.
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Regions and  
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Overview.

The country profiles provide an over-
view of the economic importance of 
the six examined countries and infor-
mation on their respective populations. 

Information is provided for each 
country, for example, on Internet use, 
ownership and use of technologies, 
use of media, lifestyles and their pre-
dictions for the future. This “charac-
terization” of the countries, based on 
survey answers and secondary data, 
provides a foundation for interpreting 
the survey results from the 16 pictures 
of the future.

The countries in detail  

Overview.
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Overview.

Four articles each deal with a key as-
pect of user interaction with new tech-
nologies in detail and identify their 
importance for the user. The articles on 
the topics “protection of personal data”, 
“willingness to pay”, “user friendliness” 
and “trust in technology” initially de-
scribe user attitudes and behaviors 
with reference to these four areas. The 
survey results from the 16 pictures 
of the future are then examined and 
analyzed with regard to the respective 
interdisciplinary topic. This approach 
emphasizes the importance attached 
to each of these four key aspects by the 
survey participants in each of the six 
surveyed countries. 

Analysis of  
interdisciplinary topics

This study reports on the results from all participants; how-
ever, answers from “innovation-minded” participants are 
also provided in many cases. Innovation-minded partici-
pants are people who are particularly open to new ideas in 
the technology area and who actively represent and help 
disseminate them. The group of total participants always 
includes the data from the innovation-minded participants 
as well. A comparison of the two groups reveals significant 
differences in socio-demographic characteristics, as well 
as in attitudes and behaviors. This background information 
makes it easier to interpret the respective results of the two 
groups for the 16 pictures of the future.

Comparison of total participants and 
innovation-minded participants



81.9%
use the Internet (2010)**

2% 10%Very positive

24% 44%Rather positive

31% 32%Neutral

31% 10%Rather negative

10% 2%Very negative

81.5 m. 
residents (2011)*
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Germany in detail.

Germany in detail.
Overview of country-specific  
survey results.

* Source: CIA Factbook 2009-2011    ** Source: ITU 2010    *** Less than 100 percent: Don’t know / no answer

Basis: all people surveyed, Germany (DE) n = 1,203

How do you view the future of your country? 
How do you see your personal future?

Economy and society

$ 3,320 bn.
GDP (2010)*

$ 35,700
GDP per capita(2010)* Future of the 

country***

Personal 
future*** 

9% 
travel more often  
for business and 

14% 
do more personal 
travel than they 
used to

52% 
work at least 30 h per week



105 m. 
cell phones (2009)*

47% Internet
23% TV

23% radio 17% newspaper

20% often use social networks 
such as Facebook to keep in touch 
with friends and acquaintances

45

Regions and  
Constituents.

Germany in detail.

Ownership and use of technologies

Media and living

Share of those  
surveyed who would 

miss the medium  
very much

53% 
own a notebook  
or netbook

7%
own a tablet  
computer

29%
own a  
smartphone

12% 
say: “My life just keeps  
getting busier and busier”

7 % 
rarely seem to have time  
to do the things that are 
really important to them  
in their lives

9%
are opinion leaders, that is, their friends 
and family members often ask their  
advice about new technology products

1%
only use mobile
Internet for business ***

33%
only use mobile
Internet privately ***

49%
do not use  
mobile Internet *** 15%

use mobile Internet 
privately and for 
business ***

17% 
exercise regularly

10%  
say: “I always eat  
healthy foods”



90.0%
use the Internet (2010)**

8% 32%

31% 40%

36% 21%

16% 4%

4% 1%

9.1 m. 
residents (2011)*

Very positive

Rather positive

Neutral

Rather negative

Very negative
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How do you view the future of your country? 
How do you see your personal future?

Economy and society

$ 39,100
GDP per capita (2010)*

Future of the 
country***

Personal 
future*** 

4% 
travel more often  
for business and 

11% 
do more personal 
travel than they used to

53% 
work at least 30 h per week

* Source: CIA Factbook 2009-2011    ** Source: ITU 2010    *** Less than 100 percent: Don’t know / no answer

Basis: all people surveyed, Sweden (SE) n = 1,210

	 $  
456  
bn.
GDP (2010)*

Sweden in detail.
Overview of country-specific  
survey results.

Sweden in detail.



11.4 m. 
cell phones (2009)*

50% Internet
23% TV

20% radio 18% newspaper

25% often use social networks 
such as Facebook to keep in touch 
with friends and acquaintances
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Media and living

Share of those  
surveyed who would 

miss the medium  
very much

23% 
own a notebook  
or netbook

10%
own a tablet 
computer

38%
own a  
smartphone

8% 
say: “My life just keeps  
getting busier and busier”

5 % 
rarely seem to have time  
to do the things that are 
really important to them  
in their lives

2%
only use mobile
Internet for business ***

34%
only use mobile
Internet privately ***

41%
do not use  
mobile Internet ***

22%
use mobile Internet 
privately and for 
business ***

16% 
exercise regularly

8%  
say: “I always eat  
healthy foods”

Sweden in detail.

Ownership and use of technologies

9%
are opinion leaders, that is, their friends 
and family members often ask their  
advice about new technology products



79.0%
use the Internet (2010)**

5% 23%

16% 40%

26% 26%

30% 7%

17% 2%

313.2 m. 
residents (2011)*

Very positive

Rather positive

Neutral

Rather negative

Very negative
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* Source: CIA Factbook 2009-2011    ** Source: ITU 2010    *** Less than 100 percent: Don’t know / no answer

Basis: all people surveyed, USA (USA) n = 1,204

Economy and society

$ 14,660 bn.
GDP (2010)*

$ 47,200
GDP per capita (2010)*

5% 
travel more often  
for business and 

11% 
do more personal 
travel than they 
used to

43% 
work at least 30 h per week

How do you view the future of your country? 
How do you see your personal future?

Future of the 
country***

Personal 
future*** 

The USA in detail.
Overview of country-specific  
survey results.

The USA in detail.



286 m. 
cell phones (2009)*

53% Internet
33% TV

23% radio 12% newspaper

32% often use social networks 
such as Facebook to keep in touch 
with friends and acquaintances
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Media and living

Share of those  
surveyed who would 

miss the medium  
very much

28% 
own a notebook  
or netbook

9%
own a tablet  
computer

35%
own a  
smartphone

19% 
say: “My life just keeps  
getting busier and busier”

10 % 
rarely seem to have time  
to do the things that are 
really important to them  
in their lives

13%
are opinion leaders, that is, their friends 
and family members often ask their  
advice about new technology products

1%
only use mobile
Internet for business ***

28%
only use mobile
Internet privately ***

21%
use mobile Internet 
privately and for 
business ***

47%
do not use  
mobile Internet ***

22% 
exercise regularly

13%  
say: “I always eat  
healthy foods”

The USA in detail.

Ownership and use of technologies



40.7%
use the Internet (2010)**

203.4 m. 
residents (2011)*

29% 63%

38% 27%

21% 6%

5% 1%

3% 1%

How do you view the future of your country? 
How do you see your personal future?

Very positive

Rather positive

Neutral

Rather negative

Very negative
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* Source: CIA Factbook 2009-2011    ** Source: ITU 2010    *** Less than 100 percent: Don’t know / no answer

Basis: all people surveyed, Brazil (BR) n = 1,207

Economy and society

42% 
work at least 30 h per week

$ 10,800
GDP per capita (2010)*

10% 
travel more often  
for business and 

17% 
do more personal 
travel than they 
used to

$ 2,090 bn.
GDP (2010)*

Personal 
future*** 

Future of the 
country***

Brazil in detail.
Overview of country-specific  
survey results.

Brazil in detail.



41% often use social networks 
such as Facebook to keep in touch 
with friends and acquaintances174 m. 

cell phones (2009)*

65% Internet
46% TV

27% radio 21% newspaper

44% 
own a notebook  
or netbook

11%
own a tablet  
computer

31%
own a  
smartphone
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Regions and  
Constituents.

Share of those  
surveyed who would 

miss the medium  
very much

Media and living

24% 
say: “My life just keeps  
getting busier and busier”

11 % 
rarely seem to have time  
to do the things that are 
really important to them  
in their lives

19%
are opinion leaders, that is, their friends 
and family members often ask their  
advice about new technology products

8%
only use mobile
Internet for business ***

35%
use mobile Internet 
privately and for 
business *** 

33%
do not use  
mobile Internet ***

22%
only use mobile
Internet privately ***

18% 
exercise regularly

23%  
say: “I always eat  
healthy foods”

Brazil in detail.

Ownership and use of technologies



34.3%
use the Internet (2010)**

1.34 bn. 
residents (2011)*

22% 30%

48% 47%

13% 17%

12% 3%

3% 1%

Very positive

Rather positive

Neutral

Rather negative

Very negative
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77% 
work at least 30 h per week

How do you view the future of your country? 
How do you see your personal future?

Future of the 
country***

Personal 
future*** 

Economy and society

* Source: CIA Factbook 2009-2011    ** Source: ITU 2010    ***Less than 100 percent: Don’t know / no answer

Basis: all people surveyed, China (CN) n = 1,201

12% 
travel more often  
for business and 

17% 
do more personal 
travel than they 
used to

China in detail.
Overview of country-specific  
survey results.

China in detail. $ 5,880 bn.
GDP (2010)*

$ 7,600
GDP per capita (2010)*



747 m. 
cell phones (2009)*

62% Internet
24% TV

17% newspaper 15% radio

16% often use social networks 
such as Facebook to keep in touch 
with friends and acquaintances

Share of those  
surveyed who would 

miss the medium  
very much

63% 
own a notebook  
or netbook

26%
own a tablet  
computer

57%
own a  
smartphone

8% 
say: “My life just keeps  
getting busier and busier”

7 % 
rarely seem to have time  
to do the things that are 
really important to them  
in their lives

19%
are opinion leaders, that is, their friends 
and family members often ask their  
advice about new technology products

23% 
exercise regularly

25%  
say: “I always eat  
healthy foods”
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Media and living

9%
only use mobile
Internet for business ***

30%
only use mobile
Internet privately ***

4%
do not use  
mobile Internet ***

55%
use mobile Internet 
privately and for 
business *** 

China in detail.

Ownership and use of technologies



7% 20%

39% 52%

30% 22%

18% 4%

3% 1%

48.8 m. 
residents (2011)*

83.7%
use the Internet (2010)**

Very positive

Rather positive

Neutral

Rather negative

Very negative
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Economy and society

* Source: CIA Factbook 2009-2011    ** Source: ITU 2010    *** Less than 100 percent: Don’t know / no answer

Basis: all people surveyed, Korea (KR) n = 1,206

How do you view the future of your country? 
How do you see your personal future?19% 

travel more often  
for business and 

20% 
do more personal 
travel than they 
used to

60% 
work at least 30 h per week

Personal 
future*** 

$ 30,000
GDP per capita (2010)*

Future of the 
country***

 $  
1,010 bn.

GDP (2010)*

Korea in detail.
Overview of country-specific  
survey results.

Korea in detail.



47.5 m. 
cell phones (2009)*

65% Internet
33% TV

11% radio 11% newspaper

20% often use social networks 
such as Facebook to keep in touch 
with friends and acquaintances

53% 
own a notebook  
or netbook

15%
own a tablet  
computer

56%
own a  
smartphone

18% 
exercise regularly

22%  
say: “I always eat  
healthy foods”

14% 
say: “My life just keeps  
getting busier and busier”

7 % 
rarely seem to have time  
to do the things that are 
really important to them  
in their lives

11%
are opinion leaders, that is, their friends 
and family members often ask their  
advice about new technology products
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Regions and  
Constituents.

Share of those  
surveyed who would 

miss the medium  
very much

Media and living

33%
use mobile Internet 
privately and for 
business *** 

42%
only use mobile
Internet privately ***

2%
only use mobile
Internet for business ***

21%
do not use  
mobile Internet ***

Korea in detail.

Ownership and use of technologies



53% 
own a notebook  
or netbook

7%
own a tablet 
computer

29%
own a 
smartphone

56

Regions and  
Constituents.

Comparison of
survey respondents.
Total and innovation-
minded respondents
based on Germany
as an example.

Comparison of  
survey respondents.  
Total and innovation-
minded respondents 
based on Germany 
as an example.  

1,203
Total surveyed

average age  
in years42.6

51%
female

49%
male

16% enjoy trying  
out complicated  

technology products

55%
see their personal  
future positively

26%
see the future of their 
country positively

26%
have a high school diploma  
or higher degree

Total surveyed



62% 
own a notebook  
or netbook

11%
own a tablet 
computer

46%
own a 
smartphone

57

Regions and  
Constituents.

Comparison of
survey respondents.

Total and innovation-
minded respondents

based on Germany
as an example.

346
Innovation-minded

average age  
in years39.7

38%
female

62%
male

The human factor is the focus of this year’s study. “Average 
people” will always judge future ideas differently than ex-
perts; they are often more skeptic toward innovative ideas 
and tend to reject them. Nonetheless, the thoughts, expe-
riences and fears of an “average person” with regard to the 
pictures of the future are decisive elements that must be 
considered in the design and spread of future technologies. 
This makes it possible to incorporate references to useful 
enhancements, for example, and modify and improve criti-
cal issues (or address them in communications at an appro-
priately early date). 

To identify ideas that the average population still views 
skeptically today, but very likely portray future trends, this 
year’s study identified participants who are particularly 
open to new technologies. These “innovation-minded” par-

64%
see their personal  
future positively

31%
see the future of their 
country positively

32%
have a high school diploma  
or higher degree

ticipants are people who play a decisive role for the market 
of information and communication technologies, now and 
in the future. In contrast to the other survey participants, 
this special group is characterized by a strong willingness to 
try out new technologies. Its members are particularly open 
to new ideas and, moreover, actively promote these ideas as 
well, aiding in their dissemination. A comparison between 
the total participants and innovation-minded participants 
shows significant differences in both socio-demographic 
variables and in attitudes and behaviors.

40% enjoy trying  
out complicated  

technology products

Innovation-minded respondents



51%
female

38%
female

54%
female

38%
female

53%
female

51%
female

49%
male

62%
male

46%
male

62%
male

47%
male

49%
male
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Comparison of survey 
respondents. Total and 
innovation-minded 
respondents across the 
surveyed countries.

1,210
Total surveyed

1,204
Total surveyed

339
Innov.-minded*

418
Innov.-minded*

Comparison of survey respondents. 
Total and innovation-minded respondents  
across the surveyed countries.

Germany 
Total / innov.-minded*

Sweden 
Total / innov.-minded*

USA 
Total / innov.-minded*

14% of total respondents
and 24% of innovation-
minded respondents do more 
personal travel now than in 
recent years

11% of total respondents  
and 16% of innovation-
minded respondents do more 
personal travel now than in 
recent years

11% of total respondents  
and 15% of innovation-
minded respondents do more 
personal travel now than in 
recent years

Use mobile Internet: Use mobile Internet: Use mobile Internet:

50% 58% 50% 65% 80% 71% 

62%
own a note- 
book / netbook

41%
own a note- 
book / netbook

38%
own a note- 
book / netbook

53%
own a note- 

book /netbook

23%
own a note- 

book / netbook

28%
own a note- 

book / netbook

11%
own a tablet  
computer

20%
own a tablet  
computer

15%
own a tablet  
computer

7%
own a tablet  

computer

10%
own a tablet  

computer

9%
own a tablet  

computer

46%
own a  
smartphone

59%
own a  
smartphone

52%
own a  
smartphone

29%
own a  

smartphone

38%
own a  

smartphone

35%
own a  

smartphone

Average age 
in years

Average age 
in years

Average age 
in years

42.6 42.9 42.839.7 39.1 39.6

1,203
Total surveyed

* innovation-minded respondents

346
Innov.-minded*

= 5%



48%
female

44%
female

44%
female

40%
female

46%
female

39%
female

52%
male

56%
male

56%
male

60%
male

54%
male

61%
male

59

Regions and  
Constituents.

Comparison of survey 
respondents. Total and 

innovation-minded 
respondents across the 

surveyed countries.

1,207
Total surveyed

1,201
Total surveyed

1,206
Total surveyed

352
Innov.-minded*

354
Innov.-minded*

362
Innov.-minded*

Brazil 
Total / innov.-minded*

China 
Total / innov.-minded*

Korea 
Total / innov.-minded*

17% of total respondents 
and 28% of innovation- 
minded respondents do more 
personal travel now than in 
recent years

17% of total respondents  
and 31% of innovation-
minded respondents do more 
personal travel now than in 
recent years

20% of total respondents 
and 27% of innovation-
minded respondents do more 
personal travel now than in 
recent years

Use mobile Internet: Use mobile Internet: Use mobile Internet:

64% 95% 78% 69% 99% 87% 

50%
own a note- 
book / netbook

69%
own a note- 
book / netbook

64%
own a note- 
book / netbook

44%
own a note- 

book / netbook

63%
own a note- 

book / netbook

53%
own a note- 

book / netbook

11%
own a tablet  
computer

35%
own a tablet  
computer

23%
own a tablet  
computer

11%
own a tablet  

computer

26%
own a tablet  

computer

15%
own a tablet  

computer

39%
own a  
smartphone

70%
own a  
smartphone

65%
own a  
smartphone

31%
own a  

smartphone

57%
own a  

smartphone

56%
own a  

smartphone

Average age 
in years

Average age 
in years

Average age 
in years

37.1 34.5 37.237.6 32.9 36.7



I try to reveal as little of my personal data  
on the Internet as I can 
(FIG. 1, percentage values)

40

28

45

39

25

40

DE SE USA BR CN KR

60
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Interdisciplinary topic: 
Protection of  
personal data.

Interdisciplinary topic: 
Protection of personal data.

Germans often perceive themselves to be very sensitive 
when it comes to privacy. This perception is entirely justi-
fied. As the international comparison in this study clearly 
shows, Germans are very afraid that their personal data 
might be abused. 

How survey participants deal with personal data and 
payment transactions on the Internet.
Yet the Germans are not alone in their fears: when asked di-
rectly, 40 percent of Germans surveyed stated that they try 
to reveal as little personal data on the Internet as possible. 
This same statement is also given by 39 percent of Brazi-
lians, 40 percent of Koreans and even 45 percent of Ame-
ricans. As such, there is a relatively high awareness of the 
possibilities for data abuse in other countries as well. Only 
Swedes and Chinese seem to be less worried, with around 
every fourth person (28 and 25 percent, respectively) ex-
pressing fears. 

At the same time, only very few of those surveyed allow this 
mistrust to keep them from using the Internet altogether. 
Only 15 percent of Germans, for example, replied that they 
are reluctant to make payments over the Internet because 
they are afraid of being defrauded. This is the second-lar-
gest figure in international comparison, after Brazil with 26 
percent; yet at the same time, 59 percent of Germans sur-
veyed replied that the statement “I don’t like to use Internet 
payment methods because I am afraid of becoming a fraud 
victim” hardly applies to them or not at all.

While Germans do not seem to be more sensitive than sur-
vey participants in other countries with regard to use of 
their personal data and payment transactions on the Inter-
net, a comparison of the data from all the pictures of the 
future clearly shows that Germans are very worried about 
the safety and security of their data on the Internet. This is 
reflected in many of the results.

Conclusions on this topic from the survey results for 
the 16 pictures of the future.
The survey participants had the option to select both posi-
tive and negative aspects in the descriptions of many of the 
pictures of the future. More than 40 percent of Germans 
answered that they liked the fact that their data would be 
100 percent secure in the “anywhere” desk scenario. This 
was often indicated as positive in the other countries as 
well. A noteworthy result, however, is that some Germans 
also saw this factor as critical: the survey participants doub-
ted – although promised by the picture of the future – that 
100 percent protection would ever be possible. Only Swedish 
and Brazilian survey participants expressed these doubts in 
similar numbers (21 to 30 percent). In contrast, participants 
identified critical factors in two other pictures of the future: 
the automatic transmission of data (in the telemonitoring 
scenario) and the fact that personal preferences are saved 
(for the personal mobility assistant). Collecting personal 
data to customize the user experience is seen as critical by 
many of the participants. It is also noteworthy that use of 
the new electronic ID card, which was introduced in Ger-
many on November 1, 2010 and which enables unique iden-
tification on the Internet, was flagged as critical in all the 
future scenarios in which it is used (the digital city service 
office, opening bank accounts on the Internet and electronic 

Summary of insights and results  
gleaned from the study on the topic  
of “protection of personal data”



15

9

14

26

9
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I don’t like to use Internet payment methods 
because I am afraid of becoming a fraud victim  
(FIG. 2, percentage values)

DE SE USA BR CN KR

61

Regions and  
Constituents.

Interdisciplinary topic: 
Protection of  

personal data.

bill management. In contrast, many aspects of the online 
data manager were rated positively – a picture of the future 
that focuses on the idea of managing personal data on the 
Internet automatically and, in particular, controlling this 
data and protecting it against unauthorized access. Many of 
those surveyed in other countries also see this as a positive 
factor (see FIG. 16).

The survey participants could specify up to four concerns for 
each picture of the future. For this purpose, ten statements 
were displayed for each future scenario – some standar-
dized and some individually formulated. It was also pos-
sible for survey participants to indicate that they had no 
concerns. From an examination of the expressed concerns 
and their placement across all 16 future scenarios, it is clear 
that Germans fear misuse of their personal data the most. 
The fear most frequently expressed by Germans in ten of 
the 16 future scenarios is  “[that] my data could be misused”. 
The corresponding responses from the other countries are 
nowhere near as high: it is the most frequently listed fear for 
four of the future scenarios in Korea, for two in Sweden, the 
USA and China and for just one in Brazil.

Fear of data misuse is the most named concern for the in-
telligent doctor’s report in four countries: Germany, Swe-
den, the USA and Korea. This concern ranked third place in 
China and Brazil as well. As such, it is clear that information 
on one’s personal health is considered to be very sensitive – 
many are worried by its potential misuse. Overall, the fear 
that personal data could be misused is present in all the de-
scribed life situations. Of course, this worry is paramount for 
the scenario of opening bank accounts on the Internet with 
electronic invoice management. Three-quarters of German 
survey participants checked off this concern – which means 
Germans fear misuse of their personal data when opening 
bank accounts on the Internet more than any other future 
scenario and any other country. All the same, participants in 
other countries share worries about opening bank accounts 
on the Internet: it is the most-named concern in the USA and 
Korea, and the second-most in Sweden, Brazil and China.

Specific fears of data misuse are not the only widespread 
factor in Germany, either; the survey results show that Ger-
mans are highly sensitive to all matters involving their per-
sonal data in general. Another concern was queried in four 
of the future scenarios: “[that] my data will be saved some-
where”. While this was the second-most frequent answer 
in three of the four cases, such fears are less widespread 
in the other countries, even coming in ninth in one case. It 
is likely that fear that their data could be misused plays a 
role for Germans here as well; after all, once data is saved 
permanently, it is impossible to exclude the possibility of 
misuse completely. The future scenario of the online data 
manager is dedicated to this very fear of unnecessary sto-

rage and misuse of personal data, providing a solution that 
helps users to organize and control access privileges to their 
personal data on the Internet. When necessary, it protects 
the data against third-party access. It stands to reason that 
the greatest concern is that the data still exists after deleti-
on, which means the online data manager cannot help after 
all. This fear tops the list of concerns in four countries (Ger-
many, Sweden, the USA and Brazil) and is the second-most 
frequent concern in China and Korea.

“Worries that  
data will be  
misused take  
first place with  
Germans much 
more frequently 
than with the  
average.”
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Interdisciplinary topic: 
Willingness to pay.

For many people, costs are a major factor in determining wil-
lingness to try out new technologies and technological appli-
cations. The indicated willingness to pay for new technologies 
varied widely among the surveyed countries.

Survey participants are generally willing to pay more 
for distinctive and / or time-saving technologies.
All survey participants were asked to indicate the extent to 
which statements on general attitudes applied to them. Ac-
cording to the results, only a small portion of those surveyed 
in all six countries were willing to pay more for new, dis-
tinctive technology products. Only five percent of Germans 
surveyed expressed willingness, along with eight percent of 
Americans, six percent of Koreans and four percent of Swe-
des. In contrast, 16 percent of Chinese and eleven percent 
of Brazilians expressed willingness to pay more. Compare 
this with the large numbers of respondents in Sweden, Ger-
many, the USA and Brazil who are totally against spending 
more for new, distinctive technology products: nearly a 
third of all Swedes  (30 percent) and more than a quarter of 
Germans (28 percent), Americans (28 percent) and Brazili-
ans (25 percent).

Even when “technology that saves me time” is involved, 
only a few of those surveyed were willing to spend more. The 
share of Germans and Swedes is lowest, and six percent, and 
is once again largest in China: a quarter of survey participants 
are willing to spend more money for time-saving technologies. 
Twenty percent of Germans, Americans, Brazilians and Swedes 
said they would not spend more on technology products even 
if they promised time savings. In an international comparison, 

Germans are largely unwilling to spend more for distinctive 
or time-saving technologies. An examination of other data on 
costs and prices partially confirms this picture, however, the 
survey participants in other countries also proved to be very 
cost-sensitive.

Conclusions on the topic of willingness to pay from the 
survey results for the 16 pictures of the future.
After reading the text and examining the picture of the fu-
ture, each survey participant could check off four concerns 
for each future scenario. Participants could choose from ten 
statements – some standardized, some individually formula-
ted. There were significant differences among the countries 
surveyed across all of the future scenarios. While Brazilians 
fear high costs the most in eight of the future scenarios, this 
concern never achieves first place at all in Germany, Sweden 
and China, and only once in Korea. Only in the USA are wor-
ries that an application or technology could cost too much 
anywhere near as high as Brazil, with five first places. While 
the other countries are apparently confident that the finan-
cial burden imposed by using future ideas will be compen-
sated accordingly by the added value, will not be too high or 
might be borne by others, Brazilians and Americans believe 
they will bear the costs themselves and, accordingly, worry 
about how high they will be. A closer examination of the fu-
ture scenarios in which Brazilians and Americans most fear 
high costs returns interesting findings. In both countries, 
cost worries are greatest for the future scenarios that invol-
ve healthcare applications in a broad sense: telemonitoring 
and the home healthcare assistant, along with the intelligent 

Summary of insights and results  
gleaned from the study on the topic  
of “willingness to pay”
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doctor’s report and electronic prescription. Evidently, the sur-
vey participants in these countries base their expectations of 
high personal costs on their experiences with the current, 
dominant local healthcare system and state of medical care. 
In Germany, Sweden, China and Korea, in contrast, other wor-
ries are more prominent. 

It is also interesting that Brazilians are most worried about 
costs with regard to two of the three future scenarios invol-
ving mobility. In no other country are costs named as the gre-
atest concern in the scenarios of the autonomous car / car on 
demand and ambient communication.

In contrast to their widespread worries about excessive costs, 
Brazilians are near the top of the international comparison 
when it comes to willingness to pay. In many cases, Brazilians 
are more likely than survey participants from other countries 
to spend money on the described future scenario. Overall, 
Brazilians are quite prepared to pay for future technologies, 
yet still fear excessively high costs.

The greatest willingness to pay for the described ideas 
and applications in future – as already seen in their gene-
ral willingness to spend more for distinctive, time-saving 
technologies – is encountered in China. For nearly all the 
pictures of the future, the share of participants who would 
be willing to pay for an idea is greatest in China. In contrast, 
the USA and Germany frequently alternate in occupying 
the bottom two spots. In a comparison of participants’ wil-
lingness to pay for each picture of the future, it is noticeable 
that participants in nearly all countries are most willing to 
pay for digital textbooks. Aside from the Koreans, the share 
of participants who would be most likely to pay for this fu-
ture scenario was greatest. Modern learning materials that 
are adapted to today’s lifestyles are obviously an important 

theme worldwide, which would elicit financial support 
from users (or their parents). 45 percent of participants in 
China would pay for a digital textbook; the figure for Ger-
many is 28 percent.

Of all the described ideas, Germans are least willing to pay 
extra for the personal mobility assistant (three percent). Exis-
ting, free-of-charge information systems (no matter how 
limited their functional scope) have apparently generated 
expectations that such a service could be available free of 
charge in future. In the USA and Brazil, the future scenario 
with the least willingness to pay is opening bank accounts on 
the Internet (at four and 17 percent, respectively). Furthermo-
re, large numbers of participants indicated that this scenario 
was already available in their respective countries – aside 
from Germany (see FIG. 120). Therefore, the low willingness 
to pay in the USA and Brazil is likely due to local experiences 
with free or extremely low-cost offerings

“Worries about  
high costs top  
the list among  
Brazilians much 
more frequently 
than the average.”
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Interdisciplinary topic: 
User friendliness.

As information and communication technologies permeate 
more and more areas of our daily lives, ease of use becomes 
ever more important. While it is true that younger genera-
tions are frequently growing up with these new technolo-
gies, to enable widespread use – in the healthcare sector, 
for example – it is critical for users to be able to operate the 
technologies intuitively.   

User attitudes toward simple and complex operation 
of technologies.
Attitudes toward difficult-to-operate technology products 
vary widely among the surveyed countries. While a quarter 
(25 percent) of all Brazilians say they only use technologies 
that are simple to operate, only a tenth of participants in 
Korea (ten percent) and Sweden (nine percent) share this re-
sponse. Nonetheless, 31 percent of Brazilians enjoy trying out 
complicated technology products. In Germany, the USA and 
Sweden, in contrast, only 16 and 15 percent (respectively) re-
port that they enjoy dealing with complicated technologies.

Conclusions on the topic of user friendliness from the 
survey results for the 16 pictures of the future.
Participants could highlight the positive and negative aspects 
from the description of each respective picture of the future. 
In the future scenario of the digital city service office, more 
than 40 percent of Germans indicated that they liked its ease 
of use. Participants in the USA and Korea also highlighted this 
aspect as positive. They would be happy to be able to deal with 
formalities such as changes of address or appointment con-
cerns simply, online. For the automatic energy manager, as 
well, participants in Germany highlighted the word  “simple”  
as positive in the context of installation and use – a popular 

Summary of insights and results  
gleaned from the study on the topic  
of “user friendliness”

characteristic in Sweden, Brazil and the USA as well. Ease of 
use is also appreciated in the area of telemonitoring (Sweden 
and the USA), as does the simple visual display used in am-
bient communication (China and Korea) and the city service 
office (Sweden). It is clear that ease of use, simplified displays 
and easy management are aspects that appeal positively to 
users. At the same time, there is no clear picture as to which 
applications or which users this is most important to. Survey 
participants were given the option of specifying their four 
most relevant concerns associated with each of the presen-
ted scenarios. Ten statements – some standardized and some 
individually formulated – were shown for each picture of the 
future. One of these was the worry that “I can’t operate it by 
myself / it’s too difficult to use”. Each participant could select 
up to four concerns or indicate that they had no concerns.
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It is apparent that worries of overly complicated operation 
are largely irrelevant in comparison to the other described 
concerns. The survey participants in all countries agreed that 
worries about usability were largely secondary. Germans have 
astonishingly few worries that the technologies described in 
the pictures of the future could be too difficult to use. This fear 
took last place – that is, the fewest participants named this 
concern – in 14 of the 16 future scenarios. Fear of complica-
ted technology also comes in last for eleven future scenarios 
in Sweden and the USA, and in ten cases in Brazil. Evidently, 
functional scope and its perceived benefit are a much greater 
focus in assessing the technologies. If expectations are high, 
then people will be likely to accept more complicated use. 
Furthermore, the participants might expect future technolo-
gies to be intrinsically easy to use – and may be self-confident 
that as experienced users of technology, they will not have 
any difficulties with future technologies, either. Overall, the 
topic of user friendliness is shown to be of low relevance to 
the survey participants. Other concerns (such as data protec-
tion / privacy, costs and reliability of the technology) are much 
more important to the participants. In contrast, ease of use is 
of secondary concern.

“Worries of overly 
complicated  
operation are a 
comparatively low 
priority – especially 
in Germany.”
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Interdisciplinary topic: 
Trust in technology.

Interest in and occupation with new technologies are cru-
cial prerequisites for the use of innovations and acceptance 
of the information and communication technologies that 
are permeating more and more aspects of our daily lives. 
The survey participants in the various countries express 
wildly varying levels of interest in new technologies. Upon 
reflection of the pictures of the future, however, it is clear 
that concerns are similar internationally with regard to the 
descriptions of future technologies.

Basis for trust? General interest in new technologies 
among survey participants.
30 percent of Germans indicate that they inform themselves 
about new technology products thoroughly before making 
a decision. This figure is similarly high in China (33 percent), 
Korea (30 percent) and Sweden (28 percent), and even higher 
in Brazil and the USA (40 and 36 percent, respectively). In con-
trast, they discuss new technology products with others much 
less frequently. Germans and Swedes have the lowest figures, 
at eight and seven percent, respectively. In contrast, around a 
quarter of Brazilians (28 percent) and Chinese (22 percent) say 
they often talk with others about new technology products 
they have seen recently. One noticeable result is that, in their 
own estimation, Brazilians are the most thoroughly informed 
about new technologies and often discuss them with others. 
But does interest in new technologies and information about 
them have an impact on trust in technology?

Conclusions on the topic of trust in technology from 
the survey results for the 16 pictures of the future.  
Survey participants were asked to specify their four grea-
test concerns with regard to each picture of the future. For 
this purpose, ten statements were displayed for each future 
scenario – some standardized and some individually formu-
lated. Each participant could select up to four concerns or in-
dicate that they had no concerns.

In an international comparison, Sweden takes top spot most 
frequently with the concern “[that] the systems [could] fail or 
become unavailable” – this is the most widespread concern 
among Swedes for four of the future scenarios. This concern 
was named most for two future scenarios by participants in 
China and Korea and once by participants in Germany. Fears 
of equipment failure did not reach the top spot for any future 
scenario in the USA and Brazil. 

All the same, it is noteworthy that fears of equipment failure 
take the top spots in nearly all countries for some of the future 
scenarios. In particular, the survey participants are in agree-
ment when it comes to autonomous cars / cars on demand: 
worries about malfunctions are greatest in Germany, Sweden, 
China and Korea, where they take the top spot; it is the second-
most frequently named worry in the USA and takes fifth place 
in Brazil. The second-greatest fear in Germany, Sweden and 
Korea is closely related to the first: that users themselves will 
be made liable in case of technology failures. This was the most 

Summary of insights and results  
gleaned from the study on the topic  
of “trust in new technologies”
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important concern in the USA and the second-most in Brazil. 
It should come as no surprise that in a picture of the future 
in which autonomous cars / cars on demand no longer requi-
re drivers, and would also serve as chauffeur for non-drivers 
(children, the elderly etc.), high priority is given to the reliabi-
lity of the technology. Many people today cannot yet imagine 
that the involved technology could work error-free and be sa-
fer than human drivers. Accordingly, liability issues in case of 
technological failure are particularly important to many of the 
survey participants. In this context, it becomes clear why the 
words “without a driver’s license” in the description of the 
future scenario were often highlighted as critical. 21 to 30 
percent of survey participants in Germany and the USA indi-
cated this passage to be negative; the corresponding figure 
for Korea is 31 to 40 percent. Swedes also take a critical view 
to the idea that family members who do not (or no longer) 
drive might be chauffeured by an autonomous car / car on 
demand. Here, as well, it is clear that the survey participants 
do not trust the technology entirely. The survey participants 
seem to prefer a scenario in which an autonomous car / car 
on demand can only be used by people who are capable of 
taking control themselves in case critical systems fail.

Questions about the reliability of the technology are also 
a primary concern for many people when it comes to the 
home healthcare assistant and telemonitoring. Concerns 
about the reliability of the technology involved in a health-
care assistant took second place in Sweden, the USA, China 
and Korea and third place in Germany. In Germany, this is 
immediately followed by the fear that  the assistant could 
administer the wrong medicines or the wrong dosage to the 
person under care; a fear that was ranked highly in many 
other countries as well: second place in Brazil; third place in 
Sweden, the USA and Korea and fifth place in China. Worries 
that the technology is not yet mature were also related and 
were named frequently in all countries. In the telemonito-
ring scenario, as well, worries about technological failures 

were expressed particularly often in many countries. It was 
the most-named concern in Sweden; the second-most na-
med in Germany, China and Korea; third in the USA and fifth 
in Brazil. It is understandable that reliability of the technolo-
gy is a primary concern for telemedicine users, and especially 
for a healthcare assistant – which looks after people who can 
no longer live independently, after all – where malfunctions 
of the underlying technology can have a profound impact. 
In these cases, in particular, the technology must function 
reliably to gain the trust of users and their family members.

No clear link is discernible between interest in technology 
and trust in the same. All the same, Brazilians – who claim 
to inform themselves about new technologies and discuss 
them with others the most – have the fewest concerns when 
it comes to the reliability of the technology.

“In Sweden, the  
reliability of the 
technology tops 
the list of concerns 
most frequently in 
an international 
comparison.”



The Pictures of the Future.



A closer examination of the six  
surveyed countries, overall and  
innovation-minded participants and 
an analysis of the interdisciplinary 
topics on the protection of personal 
data and privacy, willingness to  
pay, user friendliness and trust  
in technologies.
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Overview.

The Pictures  
of the Future. 

This section presents detailed results for the 16 pictures that were developed spe-
cifically for this study. The 16 scenarios have been grouped according to topic and 
assigned to seven life situations. A brief introduction to each of these situations is 
followed by the results and analyses for the individual scenarios. After the textual 
and visual presentations of each scenario, the underlying technologies and condi-
tions required in each case are described in greater detail. Next comes a scientific 
description of the results, accompanied by a presentation of the survey data in 
charts. Finally, the results of the survey are interpreted in depth for each picture 
and recommendations supplied for business, science, politics and society.
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The Pictures  
of the Future.

Chapter 1
Learning and knowledge. 

The electronic textbook.

Chapter 5
Staying healthy.

Telemonitoring.
The intelligent doctor’s report and  
electronic prescription.

Chapter 2
Work and organization.

The online data manager.
The ‘anywhere’ desk.
The digital city service office.

Chapter 6
Maintaining mobility. 

The personal mobility assistant.
Ambient communication.
The autonomous car / car on demand.

Chapter 3
Entertainment and storage. 

The lifetime data safe.
My personal TV.

Chapter 7
Consumption and payment. 

Mobile shopping on my cell phone.
The smartphone wallet.
Opening bank accounts on the Internet and  
electronic bill management.

Chapter 4
Living. 

The automatic energy manager.
The healthcare assistant.

2

1

7



Chapter 1
Learning and 
knowledge.

The electronic textbook.



The need to learn, understand and acquire knowledge plays 
a subordinate role compared with the aspects of physio-
logy, security relevance, individual and social aspects. Ne-
vertheless, the area of learning and knowledge represents 
a basic requirement whose importance cannot be rated 
highly enough on our way to the knowledge society. 

The information that is currently available in all spheres of 
life is increasing exponentially, so that the processes used to 
acquire and process information are not only difficult to as-
sess but also subject to continual change. Various learning 
methods are available, from YouTube, with its information, 
training and lecture offers, to new teaching and lecture 
formats such as webinars and web-based training, right 
through to digital textbooks and various different student 
and study platforms. All these tools are extremely efficient 
at serving the need for learning and knowledge during ba-
sic and advanced training as well as in day-to-day life and 
work, and can convey a broad range of learning topics with 
the utmost clarity. 

In order to satisfy the need to learn and gain knowledge du-
ring training, it is of fundamental importance to acquire ge-
neral media skills as the basis for future learning in schools 
and training institutions. The advantages of the new media 
must be seen to be appropriate and useful, the risks exp-
lained and efficient usage learned and trained. This also 
teaches the skills needed to achieve an appropriate balance 
between the different methods of acquiring and processing 
information and competence and know-how development 
(see Mittelstrass 2011). The future will see the advent of ICT-
based learning and knowledge in the first years of school 
education as well as in training institutions, with the result 
that it will flank the entire education lifecycle. Handling 
information from and via the Internet requires not only 
traditional basic reading, writing and arithmetic compe-
tence but also suitable media proficiency, which can only be 
claimed at present by a quarter of the German population 
(see Volume 2 of the 2009 study: International Delphi Study 
2030). This basis must be provided in order to counter the 
dangers that would face us in a future digital divide.

In our day-to-day lives, one key qualification is indispen-
sable for people who use the Internet in order to learn and 
to acquire knowledge. Everyone must have sufficient basic 
know-how about information processing and data security 
on the Internet, and above all be able to handle their per-

sonal data competently. This skill is a vital prerequisite for 
the acquisition of concrete application know-how. The qua-
lification needed for people to move confidently around the 
media landscape is not only of elementary importance in 
acquiring information but also in the general development 
of know-how at work and at home. It is equally important 
to be able to assess the relevance, credibility and topicality 
of information and sources on the Internet (see Volume 2 of 
the study: International Delphi Study 2030). The principle 
of lifelong learning is a new aspect in continuing education 
that affects everyone in some form or another. Individuals 
are required to assume responsibility for their own further 
development so that they can face new challenges at work 
and new occupation profiles.

Experts forecast that all school students will be using elec-
tronic devices as elementary components of their school 
education and that the permanent use of ICT infrastruc-
ture in schools will be taken for granted by the year 2019 
(see International Delphi Study 2030). The learning media’s 
interactive operating and communication functions will, 
in future, support various cognitive skills and learning 
speeds by bringing enjoyment to learning, and will safe-
guard learning success over the long term. The picture of 
the electronic textbook illustrates a potential vision for 
schoolbooks of the future.

Knowledge and learning will be characterized by the media 
used and the media skills that are acquired in the process. 
New teaching and learning methods will be geared to the 
dynamics of the Internet and its vast flood of information, 
and to ensuring that they are processed suitably. This will 
establish the basic foundation for satisfying education 
needs in the different phases of people’s lives. The electro-
nic textbook paves the way for future media competency 
in the education system. However, it also has far-reaching 
consequences for the school system. ICT requires intensive 
training if it is to become a personal tool for teaching staff 
and a state-of-the-art ICT infrastructure must be provided 
in schools, while interactive textbook formats mean that 
homework can be redefined and learning programs used. 
The electronic textbook therefore represents the basis for 
an extended learning concept.
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Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=301

*21-30% considered ‘easy on the eyes’ critically.

 Liked  Viewed critically

FIG. 9: Evaluation of individual aspects of 
»the electronic textbook« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

31-40%

21-30%
of respondents 
marked this.

The electronic textbook.

My child carries several books to school and back home every 

day. The books are very heavy, however, and I’m worried that 

my child is carrying too much. In addition, new media are 

becoming more and more important, and I want my child to 

learn how to use them competently.

There are now electronic books that run on one mobile

device, the electronic textbook. The electronic textbook 

not only helps to cut down on the weight my child 

has to carry but, thanks to innovative technology, 

reading the new electronic textbook is particularly  

Electronic textbooks open a wide variety of didactic options 

to teachers and students: you can underline content, 

highlight important text passages, add comments, and 

fi nd specifi c content more easily. By integrating multimedia 

content and establishing interdisciplinary cross-references, 

teachers can make learning an exciting, varied experi-

ence. Since the content is updated regularly through new 

teaching materials, press articles, etc., all students always 

have up-to-date school books. The electron-

ic textbook also enables new methods of networked 

learning: when children are doing homework, for 

example, they can use the electronic textbook to contact 

fellow students or the teacher.  

contact 

fellow studentsfellow studentsfellow studentsfellow studentsfellow studentsfellow studentsfellow studentsfellow studentsfellow students



FIG. 10: Visualization of »the electronic textbook« 

“A personal electronic device (e. g., laptop) will be an 
elementary component of school lessons in Germany 
by the year 2019 at the latest.”
(Result from the second phase of the study, thesis 10)
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“This enables teaching  
and didactic concepts to  
go innovative ways.  
Networked learning will 
become possible anywhere, 
with links between the  
individual subjects.”

The responsible use of information technology is a core 
competency which children must be taught in school no-
wadays along with reading, writing and arithmetic.  

Using innovative technology in lessons.
Mobile devices are ideal for providing knowledge in digital 
format, i. e., especially when equipped with suitable search 
and link functionalities. This also applies to teaching ma-
terials such as textbooks. In collaboration with textbook 
publishers and manufacturers of hardware and software 
for mobile devices, today’s paper-based school books will 
be replaced by electronic textbooks on mobile devices. 
This will make it possible to provide topical information in 
all modern media technology formats, and also the latest 
editions of teachers’ books. Teaching and didactic concepts 
will therefore be able to go innovative ways. Networked 
learning will become possible anywhere, with links bet-
ween the individual subjects. This can be expected to redu-
ce the weight in children’s schoolbags and retain money in 
family, school and school authority wallets.

Technical implementation on state-of-the-art
infrastructures.
The technical basis for using modern media in teaching con-
sists of a secure IT network for all public education institu-
tions (an ‘education network’). The education network could 
be implemented as a virtual private network (VPN) within an 
existing government agency network. This makes it possible 
to generate synergies, so that systems already available in a 
government agency network can also be used in the educa-
tion network. As examples we can list typical infrastructure 
systems such as Internet gateways, firewalls, ad blockers and 
identity management. This gives students, teachers and even 
parents secure, identified access to the education network 
from the Internet. Learning platforms, electronic media lib-
raries, communication infrastructures and an identity ma-
nagement system expand the education network into a digital 
education platform. Great importance will be attached to the 
possibility of managing permissions to use digital media (digi-

Dimension

tal rights management). The digital education platform requi-
res connectivity with providers of digital media and learning 
programs, who make content available for learning platforms 
and media libraries on the basis of a quality assurance process. 

This would satisfy the conditions required for mobile access 
during lessons as well as for anywhere learning on mobile de-
vices. In addition, standardized interfaces and virtualization 
technologies would make it possible to integrate any mobile 
terminal, a vital factor since Germany’s school students can 
only be provided with electronic textbooks if parents are wil-
ling to finance mobile devices. In effect, it must therefore be 
possible to integrate all devices available on the market in the 
education network. Alongside the requisite technology, it will 
also be necessary to develop teaching concepts that show how 
suitable teaching content and targets can be communicated 
and achieved with greater efficiency in all areas of school, 
adult and vocational education.
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The electronic textbook.

FIG. 11: What respondents think about a trial with  
»the electronic textbook« 

“How likely is it that you would let your child try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=306, USA (USA) n=295, Brazil (BR) n=302, China (CN) n=302, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=92, Sweden (SE) n=85, USA (USA) n=105, Brazil (BR) n=91, China (CN) n=97, Korea (KR) n=93

Description

Respondents have a positive attitude toward use of an 
electronic textbook.  
In Brazil, in particular, the reaction to the electronic textbook 
is evidently very positive – 66 percent of the people surveyed 
stated that they would let their children try the electronic 
textbook. By contrast, only 36 percent made the same state-
ment in Germany. This is also reflected in the average values 
for these countries: whereas the average value of 1.5 in Bra-
zil reflects people’s willingness to try the electronic textbook, 
German respondents appear slightly more skeptical (average 
2.2; see FIG. 11). On average, however, they would probably 
also let their children try out this scenario. In an internatio-
nal comparison of innovation-minded respondents, German 
people are again bottom of the league (average 2.0), whereas 
Brazil and Sweden head the field (both with average 1.4).

Respondents were asked to mark all the passages in the 
electronic textbook description that they liked and that they 
viewed critically

It is particularly striking that the health-related 
aspects of this future scenario meet with a positive 
response from German respondents.
At least 21 percent of respondents marked as positive as-
pects the passages “cut down on the weight my child has to 
carry”  and “easy on the eyes” However, they also marked 
“highlight” (21 to 30 percent; see FIG. 9). Above all, the fact 
that students always have “regularly updated”, i. e., “up-to-
date textbooks”, would appear to be an additional benefit in 
the eyes of German respondents (21 to 30 and 31 to 40 per-
cent). 21 to 30 percent of respondents also state that they 
like the fact that the electronic textbook enables students 
to “contact fellow students” or the “teacher.” One interes-
ting aspect here is that an equal number of respondents 
also view “contact to fellow students”  critically. They could 
be afraid that students might be distracted too easily and 
communicate with their co-students on topics that bear no 
relation to school. Even the term “easy on the eyes”  was vie-
wed critically by 21 to 30 percent of respondents. It can be 
assumed that they simply challenge this aspect, i. e., do not 
consider it credible.



no concerns

I as the parent am 
not able to help 
my child use it

I will have to 
update it (software, 
updates etc.)

my child will have 
to use the textbook 
even if neither of 
us want that

the systems fail or 
become unavailable

the textbook may 
frequently be out 
of order

my child's health 
could suffer as a 
result of using the 
textbook

my child's data 
could be misused

my child would 
use the textbook 
for things I don't 
approve of

the costs would be 
too high for me 

my child will not 
learn to manage 
without a computer

5%

4 %

9 %
9%

12 %
7%

26 %
25%

28 %
28%

33 %
33%

33 %
29%

33 %
35%

35 %
27%

41 %
38%

49 %
50%

Total
Innov. respondents*

Germany

53% 29% 13% 49% 37%
47% 17% 16% 53% 39%

27% 44% 53% 25% 40%
17% 41% 50% 21% 36%

27% 19% 43% 27% 41%
28% 20% 50% 33% 47%

39% 21% 40% 47% 39%
44% 18% 31% 53% 43%

36% 38% 23% 25% 32%
31% 37% 20% 27% 30%

29% 20% 36% 32% 33%
29% 22% 40% 36% 32%

20% 13% 33% 50% 50%
25% 9% 45% 52% 47%

23% 16% 14% 17% 41%
18% 14% 13% 16% 43%

11% 17% 24% 35% 25%
16% 20% 31% 41% 28%

10% 4% 11% 14% 7%
8% 2% 7% 8% 3%

8% 18% 6% 1%  0%
9% 21% 3% 1%  0%
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=306, USA (USA) n=295, Brazil (BR) n=302, China (CN) n=302, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=92, Sweden (SE) n=85, USA (USA) n=105, Brazil (BR) n=91, China (CN) n=97, Korea (KR) n=93

FIG. 12: Respondents’ concerns about »the electronic textbook« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers.  

I would be concerned that …”

Every second German respondent fears that, with the electronic  
textbook, children would not learn to manage without a computer  
(49 percent; see FIG. 12).  
This concern is equally widespread in Sweden and China (53 and 49 percent), 
whereas only 13 percent of respondents quoted this concern in Brazil. Second 
on the German list of concerns are the costs. As many as 41 percent of Ger-
man respondents are afraid that the electronic textbook would cost too much. 
In the USA and Brazil this is actually the most common concern (44 and 53 
percent). The list of concerns again reflects a finding mentioned above: 21 to 
30 percent of German respondents marked the phrase “contact to fellow stu-
dents” as critical. This coincides with the fact that 33 percent of German res-
pondents suspect that children would use the textbook for other things which 

The electronic textbook.



DE SE USA BR CN KR

Likeable 2.9 2.7 2.5 2.1 2.5 3.4 

Realistic 2.7 2.3 2.0 2.1 2.4 2.3 

Relevant 3.0 2.8 2.7 2.1 2.4 3.1 

Transparent 2.5 2.7 2.2 2.2 2.2 2.8 

Unique 2.2 2.9 2.5 2.0 2.3 3.0 

Attractive 2.7 2.6 2.6 2.0 2.3 3.0 

Germany Brazil Sweden USA China Korea

4

3

2

1

5

Realistic

RelevantUnique

Attractive
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FIG. 13: Ratings for individual aspects of  
»the electronic textbook«  

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

they would not approve of. In China, 
47 percent of the people surveyed 
share this concern. 

It comes as no surprise that 33 per-
cent of German respondents are 
concerned that the technology could 
fail, and an equal number of them 
are afraid the textbook might fre-
quently be out of order. These are 
undoubtedly important aspects if 
the electronic textbook is to be de-
ployed across disciplines throughout 
the education system. 

In China and Korea every second res-
pondent fears that children’s health 
could suffer as a result of using the 
electronic textbook (e. g., heada-
ches). In comparison, this concern 
is relatively uncommon among Ger-
man respondents (28 percent). It is 
interesting to note that a quarter of 
all people surveyed, including inno-
vation-minded respondents in Ger-
many, are concerned that children 
will have to use the electronic text-
book even if they or the children do 
not wish to do so (26 and 25 percent). 
A majority of people who are very 
open-minded toward new techno-
logies do not seem to be completely 
happy with the idea of nationwide 
rollout of an electronic textbook.

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=301, Sweden (SE) n=306, USA (USA) n=295, 
Brazil (BR) n=302, China (CN) n=302, Korea (KR) n=302

The electronic textbook.



I would let my child 
use it even if I had 
to pay for it

I would only let my child 
use it if it were available 
free of charge

I wouldn’t let my child 
use it even if I could 
afford it

Don’t know

Total

Innovation-minded respondents

34% 54 % 10% 1%

25 % 57% 12 % 6 %
Korea

33%60% 6% 2%

39 %45 % 6 %9 %
China

35%52% 7%6%

45 % 42% 5 % 9 %
Brazil

11 %39%49 % 1%

43 %32 % 6 % 19 %
USA

42% 8 %45 % 5%

34 % 48 % 8%
Sweden

10 %

33% 39 % 16% 11%

28 % 41 % 15% 15 %
Germany
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FIG. 14: Willingness to pay for »the electronic textbook«  

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=306, USA (USA) n=295, Brazil (BR) n=302, China (CN) n=302, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=92, Sweden (SE) n=85, USA (USA) n=105, Brazil (BR) n=91, China (CN) n=97, Korea (KR) n=93

In an international comparison likeability levels for 
the electronic textbook vary greatly.  
Whereas this concept is very well liked on average in Brazil 
(average 2.1; see FIG. 13), Koreans only rate it fairly likeable 
with an average of 3.4. The electronic textbook is also fairly 
well liked by German respondents (2.9). It appears that coun-
tries rate the relevance and attractiveness of the electronic 
textbook at a similar level to likeability: again, relevance is 
rated highest in Brazil, as is attractiveness (average 2.1 and 
2.0). Korea, on the other hand, lags behind again on these 
two aspects, where the textbook is given slightly relevant and 
slightly attractive ratings (average 3.1 and 3.0).

Respondents in most countries consider this scenario very 
realistic. It receives the highest rating for realism in the USA 
(average 2.0) but the lowest rating of all in Germany (average 
2.7). One exciting finding is the fact that the electronic text-

book is given the best ratings for innovation and uniqueness 
in Brazil and Germany (average 2.0 and 2.2). It would seem 
that there is little awareness of the concept in these two 
countries. By contrast, this aspect is given a far lower rating 
in Sweden and Korea (average 2.9 and 3.0) – possibly due to 
the fact that initial experiences have already been made or 
public discussions conducted on the future use of electronic 
school books in these countries.

Willingness to pay for the electronic textbook is  
amazingly high.
45 percent of respondents in Brazil and China state that they 
would be willing to pay to use the electronic textbook, while 
every fourth German and Korean respondent also shows 
this readiness (28 and 25 percent; see FIG. 14). As was to be 
expected, the number of respondents who would be willing 
to pay for the electronic textbook is slightly higher among 
the innovation-minded respondents. In China, 60 percent of 
the innovation-minded respondents would pay for it, with 
33 percent willing to do so in Germany. In the entire survey 
sample, the group which would let children use the elect-
ronic textbook if it were available free of charge prevails in 
most countries (Korea: 57 percent, Germany: 41 percent). 

The electronic textbook.



“35 percent of German respondents cannot say when  
this scenario will be available – many are uncertain  

whether they ever want it to be.”

Available 
from ...*

Immedi-
ately

Never 
available

51+ % 26-50 % 0-25 %
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DE SE USA BR CN KR

Already available 21% 35% 42% 46% 70% 48%

Available from ... 32% 33% 20% 24% 13% 23%

Never available 12% 6% 7% 4% 4% 8%

Don’t know 35% 26% 30% 26% 13% 21%

DE SE USA BR CN KR

Immediately 29% 42% 29% 47% 36% 22%

Available from ... 14% 14% 9% 23% 22% 26%

Never available 15% 11% 8% 6% 13% 19%

Don’t know 42% 33% 54% 24% 29% 32%
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The number who would not let their 
children use the electronic textbook 
even if they could afford it is relatively 
low. The largest of these groups in 
an international comparison can be 
found in Germany with 15 percent, the 
lowest in Brazil (5 percent).

The electronic textbook is  
expected to be in use in most 
countries in 2011.
With the exception of Germany the 
majority of respondents in all coun-
tries state that the electronic text-
book is already available to most 
school students or will become 
available in the course of the year 
2011. In Germany around a third  

(32 percent; see FIG. 15), however, 
think that some time will pass before 
the electronic textbook is available.

Asked when they would like this scena-
rio to be available to the majority of 
school students in their country, most 
respondents in all countries – with  
the exception of Korea – answered 
“Immediately.” Despite broad appro-
val for the electronic textbook, some 
German respondents hope that it will 
never be available.

FIG. 15: Expected availability date for »the electronic textbook« vs.  
preferred availability date for »the electronic textbook«

“When do you expect this scenario to be available for the majority of school students in your country?”
“When would you like this scenario to be available for the majority of school students in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=301, Sweden (SE) n=306, USA (USA) n=295, Brazil (BR) n=302, China (CN) n=302, Korea (KR) n=302;
Preferred availability date: Germany (DE) n=242, Sweden (SE) n=194, USA (USA) n=174, Brazil (BR) n=164, China (CN) n=91, Korea (KR) n=149

The electronic textbook.
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The electronic textbook has already arrived in reality.
The international survey on the use of electronic textbooks 
produced several surprises. Above all in Brazil it shows a far 
more positive basic attitude toward modern forms of teaching 
than we find in the USA or Germany. Besides this, respondents 
in many countries believe that the electronic textbook is alrea-
dy in use or will be used in the near future. Here, in contrast to 
Germany, 70 percent approvers and 30 percent skeptics reveal 
a highly differentiated understanding among the countries’ 
populations (see FIG. 11, 15 and 14).

Highest rating for the electronic textbook in Brazil.
Although the electronic textbook concept is considered re-
latively new in Brazil (average 2.0), the country is the most 
open to IT-based teaching. Countries like Brazil and China 
are convinced that modern forms of education are necessa-
ry. Almost half the people surveyed in these two countries 
would endorse use of the electronic textbook by their child-
ren even if it proved expensive (45 percent in each case). 
Emerging economies obviously realize that education is a 
key success factor. The willingness to go new ways in this 
field is seen as a potentially good way to improve quality 
of life. People are therefore more prepared to accept inno-
vative change than in countries that already have a higher 
prosperity ‘saturation’ level, where they are seen to be more 
dependent on traditional teaching and learning formats.  

The greatest barriers are dependency on  
technology and cost.
Around half the respondents in Germany, Sweden and China 
are afraid that their children will not be able to find their way 
around without a computer if they have to use one regularly 
in place of paper-based schoolbooks (see FIG. 12). In the USA, 
Brazil, Korea and also Germany, the costs are considered one 
of the greatest barriers to usage. Mobile devices have there-
fore not yet found a place in the life of most people. This is 
reflected very aptly in the range of barriers quoted, which 
extend from health or data privacy issues to a lack of trust in 
technology and the costs involved. The latter would naturally 

drop if laptops and tablet computers were used more exten-
sively. Since today’s parents do not belong to the generation 
of digital natives and do not see the necessity to stray from 
familiar behavior patterns, broad acceptance for electronic 
books will only be achieved in several years’ time along with 
greater tolerance in the education sector.  

Germans are more skeptical about the electronic  
textbook than the other respondents.
In an international comparison, respondents from Ger-
many view the electronic textbook with greater skepti-
cism and reserve even though the majority of the people 
surveyed approve of its use – with a count of 69 percent, 
while many other nations lie above the 80 percent mark. 
The majority of respondents in all countries outside 
Germany stated that electronic schoolbooks are alrea-
dy available. China is the clear leader in this field with 
a rating of 70 percent (see FIG. 14 and 15). The fact that 
respondents already take digital teaching for granted 
in day-to-day schooling in most countries explains the 
high acceptance rate. One astonishing finding is that the 
opinions of the innovation-minded respondents in Ger-
many barely differ from the country’s other respondents. 
This reflects the lower willingness of people in Germany 
to run the risk of negative consequences which could re-
sult from deploying new technologies in education. It is 
therefore more difficult to implement change processes 
in educational policy or these changes may be introduced 
more slowly than in other countries.

Brazil and China give high ratings to the  
social importance.
The impression is given in some countries that, through the 
degree of prosperity already reached, people tend not to see 
a need for change in existing educational policy structures; 
the opposite is true, however, in Sweden, Brazil and China. 
In Brazil, in particular, the untiring will to achieve even gre-
ater economic success and prosperity appears to be unbro-
ken. The country also appears willing to be the first to go 
completely new ways in education. The high costs involved 
and other negative aspects do not deter Brazil’s respondents 
from giving the digital schoolbook good ratings for attrac-
tiveness, relevance to good education and basic likeability 
(average values 2.0 or 2,1; see FIG. 13). Their striving for better 
living often means that they do not hesitate to address new 
ideas and to implement them. In countries such as Germany, 
however, people discuss and analyze the potential negative 
aspects before any decision to implement is taken. The initial 
approach to new forms of teaching in this country is there-
fore cautious, with the result that they do not as yet play a 
significant role in society.

All students have their own electronic device.
Alongside the benefits they provide for individual users, 
electronic schoolbooks also play a very important economic 
role. Around twelve million school students would need to 
be supplied with laptops or tablet computers in Germany 
alone. Viewing this at European or even global level makes 
the market even more attractive for device manufacturers. 

“Emerging econo-
mies obviously  
realize that educa-
tion is a key  
success factor.”

Interpretation

The electronic textbook.
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Since infrastructures for learning plat-
forms and study content are essential 
for optimal use of mobile devices in 
lessons, the concept is crucial for the IT 
industry as well as for the publishing 
sector, which supplies the content. 
The near future will bring the similar 
lightning development that we have 
already experienced in the area of 
mobile telephony. However, another 
aspect is also important in economic 
analysis: education is the main driver 
of innovation and therefore of econo-
mic growth. Today, development and 
concept design for new technologies 
are gaining greater importance along-
side production and manufacturing. 
This means that the contest for inter-
national business will therefore be 
won in the field of education. With 
this in view, innovative new paths may 
well make the key difference.

Media competency as a social 
success factor.
The lightning pace at which man’s 
knowledge is growing generates the 
need for new ways of learning. Today’s 
immense knowledge databases on the 
Internet cannot be accessed via conven-
tional methods and it is a long time since 
this know-how could be acquired solely 
by relying on analog schoolbooks. The 
increasing penetration of IT systems into 
all areas of our lives is another factor that 
makes it necessary to teach media skills 
alongside other basic skills in school. 
Moving safely round the Internet, using 
social networks in the right way and 
raising awareness for the risks of a vir-
tual world are now part and parcel of 
every student’s basic education, along 
with road safety education and social 
skills. This is the reason why learning is 
unlikely to be successful in the future 
if it ignores IT (see also Volume 2 of the 
2009 study: International Delphi Study 
2030). Increasingly, digital teaching and 
learning formats will therefore directly 
impact the education level of a society.

Summary and recommendations.
The results of the study reveal that, in 
an international comparison, German 
respondents tend to take a cautious 
approach to new paths in education. 15 
percent of the people surveyed would 
prefer it if electronic textbooks never 
became available (see FIG. 15). 

For industrial nations like Germany, the 
development of new innovative con-
cepts is an attractive prospect for their 
economic future rather than manufac-
turing itself, due to present wage levels. 
Science and education will therefore 
have an important part to play. It will 
be necessary to react flexibly to new 
approaches in these fields and to take 
an open stance on change processes. 
If they do not succeed, these nations 
run the risk of being overtaken by other 
countries and relinquishing the chance 
to play a leading role in the world of in-
ternational business in the future.

The first vital step for politics, business 
and the academic world will be to drive 
the expansion of network infrastruc-
ture throughout the country in order 
to establish the required environment. 
Furthermore, people will have to iden-
tify and eliminate barriers to use of the 
electronic textbook and dispel any fears 
about its usage. This involves first and 
foremost, alongside the costs, the right 
way to handle the technology. The fe-
ared dependency on computers, the 
right way to handle legal privacy issues 
and the worry that electronic textbooks 
could be used for purposes other than 
learning reveal that nations will have to 
invest more heavily in the development 
of media skills in future. This will call for 
action to be taken primarily by educa-
tional institutions and hence in educa-
tional policy-making. It will not only be 
vital to install the technical infrastruc-
tures but also above all to draw up and 
communicate balanced teaching and 
didactic concepts. At this point, busi-
ness must support politics with inno-
vative approaches and work toward 
technical concepts that will enable va-
rious manufacturers to operate side by 
side in the market. Standardization is 
the magic formula. In order to establish 
IT-based teaching for a universal edu-
cational network with standardized 
content nationwide, it will be necessary 
that all available mobile devices can be 
integrated with any operating system. 
This is the biggest technical challenge. 
The recommendation for society itself 
is that it should be more receptive to 
change and not wait on the sidelines 
until practical suitability is proven in 
other countries and all critical issues 
have finally been resolved.

The electronic textbook is no longer 
a future scenario in the classical sen-
se, since it is already reality in many 
countries. Germany, too, boasts many 
examples of successful deployment. 
The basic attitude toward new and in-
novative approaches in education is 
largely positive. There is, however, still 
a large group of skeptics in Germany. 
If politicians succeed in establishing 
the conditions needed to improve the 
population’s media skills, and if busi-
ness can supply appropriate concepts to 
strengthen people’s trust in the techno-
logy, lessons will be enhanced through 
the introduction of digital teaching 
units in Germany, too.

The electronic textbook.



Chapter 2
Work and  
organization.

The online data manager.

The ‘anywhere’ desk.

The digital city service office.



Work and how we see it, its content and organization have 
always been subject to changes in technology, political 
developments and social norms. Two examples of historical 
changes are the move toward division of labor in society and 
industrialization. From today’s viewpoint, demographic 
change and continuing globalization are the mega trends 
which, with their demand for maximum flexibility, will have 
a comparatively revolutionary impact on our future working 
world. A detailed analysis reveals that the abstraction and 
virtualization of work processes coupled with inter-regional 
mobilization of the workforce has left a deep mark. The 
global stream of goods and services hand in hand with  
distributed manufacturing processes were followed by 
the internationalization of business relations and work 
locations. This necessitates multilingualism and intercul-
tural skills. A networked digital society requires new skills  
and careers, great flexibility and a modified system of 
values in order to face up to accelerated technology change 
and its impact on our working, social and private lives. The 
term work-life balance was coined to illustrate the prob-
lems involved in reconciling work and private life, and to 
address the responsibility of every individual to design their 
own lifestyle in modern societies, a need brought about by 
today’s trend toward individualization. A standard career in 
which people hold one or two jobs throughout their working 
lives is rapidly losing ground in the western industrialized 
nations. 

From the viewpoint of working people, ICT plays an increas- 
ingly important role in determining conditions of work, and 
actually represents a key influence factor on our working 
world. This requires media skills, a powerful communica-
tion infrastructure (including rural areas) and ICT solutions 
for smart travel-to-work concepts. 

ICT is the basis on which today’s work is organized and is set 
to play an even more important role in the future. Increas- 
ingly, shared data rooms, workgrouping, mixed media 
collaboration tools and real-time teleconferencing options 
will dominate our world of work. These options will be used 
not only in business enterprises but also in flexible work-
place models. Whether we work at home or on the move, 
with mobile desks or satellite offices, all workplaces will be 
securely networked and feature efficient ease of use. In the 
future, workplace equipment comprising PCs, thin clients 
and virtualization concepts for managed desktops will be 
joined by mobile devices with add-on functions and new 

security concepts. In addition, the workplace of the future 
will be a smart environment, equipped with large-format 
displays and various input technologies, interactive func-
tion elements integrated in walls and desks, and portable 
mobile devices that interoperate with the infrastructure. 
Last but not least, today’s changing world of work will force 
many people to relocate. Here again, ICT offers new solu-
tions. More and more people are already choosing to regis-
ter their place of residence or handle other formalities (e. g., 
re-registering motor vehicles) online. Flexible employees 
therefore spend less time on visits to public offices and com-
plete their administration formalities anytime, anywhere. 

The following pictures of the future illustrate the above 
ICT-based functions in tomorrow’s working world. 

The online data manager concept addresses a relevant 
section of the desirable scenarios described above in the 
area of data usage and security on the Internet.

Being able to access their own data easily at any time is a ba-
sic function that people will need in future work situations, 
which will be characterized by work mobility, changing work 
organization and dynamic team structures. A future-orien-
ted solution can be expected to provide this access without 
employees having PCs of their own permanently available 
and without having to access local software on site. The fu-
ture smartphone will be configured as an ‘anywhere’ desk 
and have powerful communication mechanisms that provi-
de secure access to any number of input and output devices 
as well as to all personal data – wherever users are and whe-
never they so require.

Citizen-friendly services provided by local and federal au-
thorities make flexible employees’ lives easier when it co-
mes to moving house or changing their job. In addition, the 
digital city service office offers numerous other citizen-
friendly services that help users find their way around a new 
town or village and to settle down quickly.
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The online
data manager.

The online
data manager.

FIG. 16: Evaluation of individual aspects of  
»the online data manager« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

31-40%

41+ %
of respondents 
marked this.

I want to get maximum use from the Internet but I feel I 
have less and less control over what really happens with my 
personal data on the web.

The new online data manager helps me organize and 
control the access rights to my person- 
al data on the Internet. When necessary,   
it protects my data against  
third-party access.

The online data manager is made available to me by a 

private service provider of my choice, which is  

regulated by government authorities. It employs the 

highest security standards. The online data manager 

controls access to the data I have decided to share and 

gives me an up-to-date overview of who has  
accessed which data. In addition to assigning 

expiration dates to my data, on which it is deleted au-

tomatically, I can also define usage periods and usage 

purposes for every entity that uses my data. The online data 

manager acts immediately if the entity that accesses the 

data does not use it for the agreed purposes, revoking access 

rights and ensuring that my data is deleted from the third 

party’s database. The online data manager is not obligatory 

and I can cancel my subscription at any time. If I want to, 

I can define someone I trust as a contact person who would 

be able to access my ‘digital inheritance’ in my online data 

manager if worst comes to worst. 

21-30%

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=301

  Liked	   Viewed critically
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FIG. 17: Visualization of »the online data manager« 

“Tools used to manage (multiple) identities  
on the Internet will be in general use by 2019 at the latest.” 
(Estimation by Germany experts) 
(Result from the second phase of the study, thesis 30)
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“In digital everyday life,  
the average digital user has 
no view or effective control 
over the vast number of  
accesses to their data.”

Centralized data management for individuals as an 
element of user-controlled data sovereignty.
The triumphant success of free services on the Internet is 
largely based on business models that are financed through 
general, target group-specific and, increasingly, person- 
alized advertising. Our individual digital lifestyles are  
effectively accompanied by the comprehensive evaluation 
of personal data and digital tracks on the Internet. This pro-
cess performed with growing precision began long before 
the lightning rise of social networks and is beyond the 
comprehension or control of individual users. The admi-
nistration of personal data on registered accounts for web-
based services requires a volume of work that can scarcely  
be handled by individual users alone, irrespective of 
whether Internet service providers, search engine operators, 
social networks, voice-over-IP and net-based telephony 
providers or e-commerce are involved. In their digital lives, 
the average user has no view or effective control over the 
vast number of data accesses (who accesses their personal 
data when, for how long and for what purpose, who has 
passed it on, and how up to date was the data at the time). 
Users are often unaware how and under what circumstan-
ces access can be blocked, how to revoke consent once it has 
been granted, how data records can be deleted permanently 
from accounts if needed and how they can obtain a report 
that states how and where their data has been used up to 
now. In addition, users feel a growing desire to store their 
‘digital inheritance’ with an independent provider where it 
will be kept available for those who come after them.

This is the situation that has given rise to the concept of an 
online data manager. The online data manager is a software 
solution on the Internet which manages ‘data as an article 
of exchange’ between the user and the provider of Internet 
services, enables access to the user’s personal data on re-
quest or for a certain period, blocks him or her for individu-
al providers if so required, gives users an overview of their 
access permissions whenever they need it, and requests 
account deletion when the user considers it necessary. This 

Dimension

The online
data manager.

service should be free of charge for the user and can be 
financed, if necessary, through a usage charge to be paid by 
the service provider. 

Requirements for data security and regulation.
Providers who offer the online data manager must guaran-
tee maximum data security and data protection, and are 
subject to the relevant regulatory controls. Naturally, all 
users can use or cancel the online data manager any time, 
correct and delete their data, transfer data when necessa-
ry to an alternative online data manager and store certain 
data as a ‘digital inheritance’ over the long term with prede-
fined access rights for third parties.

The online data manager does not establish absolute data 
protection on the Internet. But it gives individual users a 
better understanding of who accesses their data, and 
enables them to reduce this group if they no longer want 
a specific provider to have access. This regulated approach 
opens up a market to a potentially large number of online 
data manager providers, at the same time satisfying maxi-
mum technical requirements with regard to data security 
and making it possible to change from one online data ma-
nager to another.
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»the online data manager« 

“How likely is it that you would try this future scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=308, USA (USA) n=301, Brazil (BR) n=300, China (CN) n=297, Korea (KR) n=299;
Innovation-minded respondents: Germany (DE) n=99, Sweden (SE) n=95, USA (USA) n=87, Brazil (BR) n=85, China (CN) n=101, Korea (KR) n = 89

Description

Respondents from the different countries take very 
different views on a trial with the online data manager.
Whereas the probability that the Brazilian and Chinese re-
spondents would try this scenario is average (average value 
2.2), people from Germany, Sweden and the USA are not 
sure whether they would consider a trial (average value 2.9, 
2.9 and 3.4; see FIG. 18). Only 15 percent of the German re- 
spondents state that they would definitely try this scenario, 
while as many as 28 percent of the Brazilians but only four 
percent of the USA respondents are of the same opinion.

Even the innovation-minded respondents consider a trial 
less probable. With a rating of 1.9, the innovation-minded 
Chinese would be most likely to try the online data mana-
ger, innovation-minded respondents in the USA are the 
least likely to do so (average value 2.9). However, in the in-
novation-minded group 26 percent of the German respon-
dents actually state that they would try the data manager, 
whereas only 10 percent of the USA respondents show the 
same interest.

Respondents then marked all passages in the scenario text 
that they particularly liked and that they viewed critically. 

German respondents gave positive ratings to the core 
aspects of this scenario. 
“Organize and control the access rights to my personal 
data on the Internet” and “Current overview of who acces-
ses which data (these were marked by at least 21 percent 
of the German respondents; see FIG.16). More than 41 per-
cent of respondents also marked the phrase “Protects my 
data against third-party access” – this therefore seems to 
be one of the online data manager’s vital advantages for at 
least two out of every five respondents. 21 to 40 percent of 
the people surveyed also like the fact that the online data 
manager complies with the “Highest security standards.” 
Frequent marking of the phrases “Expiration date,” “Usage 
period” and “Deletion” (21 to 30 percent) shows that respon-
dents would appreciate this kind of control over their own 
data. The possibility of “Canceling” the online data manager 
service met with a positive response; 21 to 30 percent again 
underlined this aspect.

The online
data manager.



no concerns

I can no longer do 
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I can’t operate it 
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work than it handles 
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* Innovation-minded respondents

Basis:  all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=308, USA (USA) n=301, Brazil (BR) n=300, China (CN) n=297, Korea (KR) n=299;
Innovation-minded respondents: Germany (DE) n=99, Sweden (SE) n=95, USA (USA) n=87, Brazil (BR) n=85, China (CN) n =101, Korea (KR) n=89

FIG. 19: Respondents’ concerns about »the online data manager« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers.   

I would be concerned that …”

On the other hand, German respon-
dents viewed the aspects “Private 
service provider” and “Regulated by 
government authorities” critically. Re-
spondents are obviously not critical of 
the offer itself but are, nonetheless, cri-
tical of the service’s delivery format.

The greatest concern among 
German respondents is that their 
data will still exist on the Net even 
after deletion – they do not believe 

that it is possible to permanently 
delete all personal traces on the 
Internet.  
This is stated by 58 percent of German 
respondents (see FIG. 19). It is also the 
most widespread concern in the other 
survey countries – with the exception of 
China. In Korea as many as 64 percent 
of respondents marked this concern. It 
is not surprising that a future scenario 
dedicated to intensive administration 
of personal data on the Net is precisely 

one of the areas where many respon-
dents fear that their data could be mi-
sused. This was stated by 47 percent of 
respondents in Germany – in Korea eve-
ry second person expressed this opinion 
(51 percent). 

One worry experienced at very diffe-
rent levels in the different countries is 
dependence on a single provider. While 
only 38 percent of respondents voice 
this opinion in Germany, the figure for 

The online
data manager.
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Likeable 3.4 3.7 3.7 2.8 2.6 3.8 

Realistic 3.1 3.2 2.8 2.7 2.6 2.6 

Relevant 3.3 3.6 3.5 2.7 2.7 3.1 

Transparent 3.1 3.4 2.9 2.8 2.6 3.3 

Unique 2.5 2.8 2.8 2.1 2.4 3.1 

Attractive 3.3 3.6 3.7 2.8 2.6 3.2 
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FIG. 20: Ratings for individual aspects of  
»the online data manager«  

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?”  
“How attractive do you find this scenario?”

Korea is 57 percent, but only 11 percent 
for Brazil. One interesting discovery 
was that the innovation-minded res-
pondents in virtually all the countries 
surveyed quote this concern more fre-
quently (e. g., 44 percent in Germany). 
58 percent of the Chinese respondents 
feared that they might not be able to 
access their own information if they 
lost their access data, and as many as 
65 percent of the innovation-minded 
respondents in China marked this as-
pect. This concern was ‘only’ voiced by 
37 percent of respondents in Germany, 
thus occupying fourth place.

As in many of the other future scenari-
os, the concern about personal costs is 
mentioned most frequently in Brazil, 
the USA and Korea (40, 35 and 35 per-
cent). In Germany this is a fear for 32 
percent – even so, one third of all res-
pondents. An additional worry in many 
countries is expressed by roughly one 
third of respondents, namely that a lot 
of useless data could pile up, with Swe-
den leading the field at 35 percent. By 
comparison, this opinion is stated the 
least frequently in Germany and the 
USA (18 percent).

The online data manager is not so 
well liked on average 
(see FIG. 20). 
The best rating for the online data ma-
nager comes from the Chinese with 
an average of 2.6 – the worst at 3.8 is 
allocated by the Koreans. The attrac-
tiveness of the online data manager is 
assessed at a similar level to likeabili-
ty. The US Americans give this scenario 
the lowest rating with an average va-
lue of 3.7.  Overall the picture is consi-
dered fairly realistic, with the best re-
sults coming from the Chinese and the 

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=301, Sweden (SE) n=308, USA (USA) n=301,  
Brazil (BR) n=300, China (CN) n=297, Korea (KR) n=299

The online
data manager.



I would use it even if I had 
to pay for it

I would only use it if it were 
available free of charge

I wouldn't use it even 
if I could afford it

Don’t know

Total

Innovation-minded respondents

22% 67 % 9% 2%

12 % 64 % 17 % 7 %
Korea

60%28% 9%4%

64 %20 % 10 %6 %
China

50%25% 5%20%

21 % 50% 17 % 12 %
Brazil

27 % 15 %48%10 %

35 %6 % 44 % 15 %
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9 % 40 % 33%
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FIG. 21: Willingness to pay for »the online data manager« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=308, USA (USA) n=301, Brazil (BR) n=300, China (CN) n=297, Korea (KR) n =299;
Innovation-minded respondents: Germany (DE) n=99, Sweden (SE) n=95, USA (USA) n=87, Brazil (BR) n=85, China (CN) n=101, Korea (KR) n=89

Koreans (average value 2.6 in each case), while the Swedes 
find it slightly less realistic (average value 3.2). In Sweden 
the online data manager is regarded as not so relevant with 
an average value of 3.6 – opinions in Brazil and China are 
much better at 2.7. The Brazilian respondents feel that this 
scenario as a whole is very new and innovative – whereas 
the Koreans consider it only slightly new and innovative on 
average (2.1 and 3.1). 

Willingness to pay for the online data manager is 
lowest in the USA. 
Only six percent of US Americans state that they would use 
the online data manager even if they had to pay for it – in 
contrast, willingness to use it is relatively high in Germany 
at 13 percent (see FIG. 21). Among the innovation-minded 
German respondents, as many as 21 percent are willing to 
pay for usage. With the same percentage among all respon-
dents, the Brazilians show the greatest willingness to pay 
for the online data manager.  

It is striking that the percentage of people who would use 
the online data manager free of charge is very low in Ger-
many, Sweden and the USA in a comparison of the different 
countries. Here only 40 or 35 percent of respondents are 
open to the idea of free usage. In Brazil, however, 50 percent 
of respondents would use it under these circumstances, in 
China and Korea 64 percent. As a result, many of the Ger-
man, Swedish and particularly US American respondents 
would not even use this scenario if they could afford it. The 
figure is 31 percent for Germany, 33 percent for Sweden and 
even 44 percent for the USA. These countries appear to be 
the most skeptical of the online data manager. However, the 
group of non-users is not so big among innovation-minded 
respondents, as only 19 percent of the innovation-minded 
respondents in Germany would reject usage even if their 
finances allowed it. A relatively large group of 32 percent of 
the innovation-minded respondents in Sweden voiced the 
same opinion.

The online
data manager.



“68 percent of the Chinese respondents think that  
the online data manager is already available. Only a  

few hope that it will never become available.”
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DE SE USA BR CN KR

Already available 32% 24% 38% 47% 68% 52%

Available from ... 17% 22% 13% 16% 11% 18%

Never available 16% 19% 10% 8% 3% 8%

Don’t know 36% 36% 39% 29% 17% 22%

DE SE USA BR CN KR

Immediately 26% 22% 16% 28% 20% 22%

Available from ... 8% 8% 10% 22% 26% 15%

Never available 19% 25% 26% 12% 5% 16%

Don’t know 47% 45% 49% 39% 49% 47%
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Asked when they expect the online data manager to be available, many 
respondents in virtually all countries believe that this scenario is already 
available or can be expected before the end of 2011.  
In China and Korea this is the opinion of the majority of respondents (68 and 52 
percent, see FIG. 22), while in Germany only 32 percent of respondents agree. Con-
gruently, only three percent of the Chinese think that the online data manager 
will never be available, whereas in Germany the doubters account for 16 per-
cent of respondents. In the countries surveyed, opinions about when the online 
data manager should ideally be available vary tremendously. The most frequent 
response in Germany, Brazil and Korea is “Immediately,” an answer that is quo-
ted by 26, 28 and 22 percent of respondents respectively. Respondents in China 
would like this scenario to be available in around 2015, but the largest group of 
respondents in Sweden and the USA hope that it will never be available (25 and 
26 percent). This tallies with the results given above. The lowest rating for a trial 
came from respondents in Sweden and the USA, where the ratings for likeability, 
relevance and attractiveness is a clear indication that the response to the online 
data manager is not so positive in these two countries – consequently, there is low 
desire for availability among many respondents in these countries.

FIG. 22: Expected availability date for »the online data manager« vs.  
preferred availability date for »the online data manager«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=301, Sweden (SE) n=308, USA (USA) n=301, Brazil (BR) n=300, China (CN) n=297, Korea (KR) n=299;
Preferred availability date: Germany (DE) n=204, Sweden (SE) n=234, USA (USA) n=183, Brazil (BR) n=167, China (CN) n=92, Korea (KR) n=145

The online
data manager.
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The survey results relating to the online data manager 
confirm the concept’s clear relevance but, at the same 
time, show that respondents view its efficiency and con-
crete design features with some criticism. Overall, the on-
line data manager emerges as one of several conceivable 
options that could help individual users gain greater con-
trol over their data than is provided for by general legal 
requirements (where available) – with the clear exception 
of the USA and possibly also Sweden. The online data ma-
nager is seen in total as quite innovative and makes people 
curious to try it out. The chances of it being accepted and 
establishing itself depend – according to the overriding im-
pression given by respondents – on a suitable regulatory 
framework that ensures an optimal level of data security. 
Although the online data manager cannot fully guarantee 
that the data users make available to different service pro-
viders is deleted permanently, it can be useful in the ma-
nagement of deletion requests.

Data privacy and data security – different socio-cultural 
and legal conditions.
The overall positive yet slightly hesitant confirmation of the 
online data manager’s relevance reflects the complexity of 
the data privacy and data security issue in the countries that 
were surveyed. The individual results must be seen and in-
terpreted in the context of the different socio-cultural back-
grounds and legal frameworks in place in these countries. 
In the USA, the fundamental skepsis confirms expectations, 
in particular in view of the regulatory approach, whereby 
data privacy and data security basically follow the princip-
le that the market regulates itself (with the exception of an 
important topic for this country, namely how to deal with 
security breaches). In contrast, the strong receptiveness of 
the online data manager is surprising, above all in China, 
where the majority of respondents consider that it already 
exists (see FIG. 22). In a country that lacks comparable data 
privacy laws, the online data manager seems to be welco-
med as a means of giving individual users control and a cer-
tain degree of sovereignty over their data. The results of the 

survey do not, however, reveal details about whether and to 
which extent this finding bears relation to state supervision 
of Internet traffic. Between the two poles, USA and China or 
Brazil, lie the other countries that welcome the online data 
manager – the innovation factor is particularly important in 
Brazil – whereby difficulties and the risks involved in imple-
mentation are also emphasized (see FIG. 18 and 20). It comes 
as no surprise to find that the fear of dependency on, and 
possibly misuse of, data increases as users control their own 
central account administration. It must therefore be made 
even clearer that the online data manager does not guaran-
tee absolute data privacy but can position itself to provide 
valuable additional support in users’ digital everyday lives.

Traces on the Net.
The prime concern of people in almost all countries is that 
data could “still exist somewhere” even after it has been de-
leted (see FIG. 19). This realization is valid on a general sca-
le, and any other conclusion would overestimate the online 
data manager’s effective reach. However, if we see the on-
line data manager as a service that controls access by service 
providers and grants it at a defined time or for a defined pe-
riod, the management of access blocks and/or electronic de-
letion requests triggered by the online data manager would 
serve to improve service provider compliance. If, therefore, 
the online data manager assumes the role of compliance fa-
cilitator acting on behalf of the user, fears about its use are 
reduced to the general problem that the conduct of individu-
al providers might not be legally sound – which exists to an 
equal degree with or without the online data manager. The 
online data manager will probably succeed in intensifying 
the compliance facilitator function in the perception of users 
and providers alike, if it can, on the basis of certification and 
regulatory controls, guarantee data privacy compliant beha-
vior for its own actions.

Varying relevance of regulation.
Opinions about the national regulation and its effectiveness 
vary greatly as a result of the different legal backgrounds. 
Most respondents in the USA, where the online data mana-
ger is rated least relevant and least attractive (average value 
3.5 to 3.7; see FIG. 20), reject the idea of regulatory controls. In 
the other countries, too, a concept whereby the online data 
manager would be offered in a market by private providers, 
who themselves have to satisfy certain regulatory require-
ments, is still viewed with skepticism. If we look at the strong 
reservations voiced by users (dependency on one provider 
and the risk of misuse; see FIG. 19), at any rate in countries 
that have data privacy legislation, the regulatory approach 
is probably the only one offered. The most obvious solution 
to the dilemma between users who choose to centralize 
their data administration and the risk of technical failure, 
long-term data loss, dependency on a single provider and 
data misuse is to impose an obligation on the online data 
manager to satisfy maximum data security requirements, 
as defined in regulatory provisions. As an expression of their 
private freedom of action, users must also be given the pos-
sibility of terminating use of the online data manager whe-
never they require, or of changing to another online data 

“The online data  
manager can  
provide valuable 
support in digital 
everyday life.”

Interpretation

The online
data manager.
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manager at will. This results in the 
recommendation that, based on legal 
and regulatory provisions, data secu-
rity must satisfy the most stringent 
technical requirements. Furthermore, 
the regulators must ensure that users 
will be able to change from one online 
data manager to another online data 
manager without any problems and 
take the access authorizations they 
have already granted with them.

Free service and usefulness.
Users virtually take it for granted that 
the model will be based on a free ser-
vice, whereas a relatively high percen-
tage of respondents in Germany – 13 
percent – would be willing to pay for 
the benefits provided by an online 
data manager. It is striking that Chi-
na has the largest number of respon-
dents who would be willing to pay 
for the online data manager, with 28 
percent of the innovation-minded re-
spondents stating this fact. This again 
emphasizes that there appears to be a 
real demand for this service – possib-
ly against the background of the lack 
of data privacy rights in this country. 
Here it would again be wise to make 
the online data manager model free of 
charge for users.

The general acceptance and attrac-
tiveness of this concept are ranked in 
the bottom third (see FIG. 20). In view 
of the concept’s innovative nature in 
a sphere that is barely ‘concrete,’ this 
is, however, a relatively positive result, 
which must also be seen in the con-
text of major national socio-cultural 
and legal differences. This goes hand 
in hand with the fact that people be-
lieve the online data manager could 
simplify their work and would not 
generate more work than it handles 
for users. The online data manager’s 
usefulness profile therefore needs 
improving with practical applica-
tion examples that show it off to its 
best advantage – one of these is that 
the online data manager centralizes 
views on which providers request ac-
cess rights to dispatch newsletters, 
helps users issue blocks and delete 
requests for individual providers and 
thus makes account management 
more efficient.

Bundling data with maximum 
security and data growth.
The attraction of being able to control 
management of all data accesses by 
service providers with the online data 
manager is opposed by the fact that a 
“collection of useless data” could ac-
cumulate in the online data manager. 
The survey does not reveal whether 
this concern relates to a potential ove-
rall shortage of network line capacity 
or the line capacities of individual 
users, or whether the “useless” data 
referred to here could also be a place 
where individual users see additional 
privacy risks. It should be possible to 
address both these concerns – on the 
technology side as well as with a re-
gulatory approach. If the online data 
manager is to conquer the market, it 
will need to offer lean processing on 
the technology side and deletion of log 
files and other information about past 
access requests on the regulatory side. 

Digital inheritance.
The survey results do not indicate a 
greater demand or a critical stance 
on the aspect of digital inheritance. A 
demand among users for this service 
appears to be emerging only gradually. 
In view of the basic desire voiced by 
respondents for control over their data 
and the concerns relating to data secu-
rity and protection from abuse which 
they associate with the online data 
manager, the practice – now com-
mon in social networks – of keeping 
accounts open over long periods does 
not represent the sole or completely 
satisfactory solution to digital inheri-
tance. This calls for greater clarity in 
inheritance laws and regulatory con-
straints on the gatekeepers of digital 
inheritances, for which the online data 
manager could prove a suitable tool.

Summary.
The overall survey results indicate 
that the online data manager has a 
realistic chance of being accepted 
and used in most countries if its pro-
file is sharpened – with the exception 
of the USA. To this end (at any rate in 
countries with data privacy and data 
security laws in place) the regulatory 
framework must be established so 
that the online data manager satisfies 
maximum data security requirements 
and so that an option is – technically 
and legally – available whereby users 
can change to another online data 
manager. When this is the case, the 
online data manager will close the 
gap in users’ digital lives between ge-
neral privacy requirements for service 
providers (to the extent this is regu-
lated at all in the different countries 
at present) and the protection level 
based on the user’s individual permis-
sion and pure self-regulation of the 
Internet economy.
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The ‘anywhere’ desk.

The ‘anywhere’ desk.

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=305

FIG. 23: Evaluation of individual aspects of 
»the ‘anywhere’ desk« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

21-30%

41+ %
of respondents
marked this.

 Liked  Viewed critically

*21-30% considered ‘100% protected’ critically.

I want to be able to access my digital data and programs 

anywhere and at any time, without having to own a PC or 

laptop that I have to administer and maintain (e. g., updates, 

fi rewall, CPU fan).

The ‘anywhere’ desk creates a new communication infrastruc-

ture that enables me to work anywhere (at home, at the

offi ce, in meeting rooms, stores, and on trains, planes and 

automobiles), without needing a PC or laptop, and to 

have convenient access to all my personal data and pro-

grams – with * against unau-

thorized access – through the communication networks. 

Due to rapidly dropping prices, monitors and entry panels 

will soon become part of the basic infrastructure in private 

and public spaces. They will be available on walls, on tables 

or other furniture, on the backs of seats (in planes, trains and 

buses), in display windows, at info terminals – simply every-

where. My mobile telephone uses near fi eld communication 

to establish a secure wireless link between these input/out-

put devices and my private data store on the Internet – al-

lowing me to use my data and programs conveniently nearly 

anywhere. No one can eavesdrop on my data, nor are any 

traces of my use visible. The advantage is that I no longer 

need a computer. I just need a screen, a keyboard, my cell 

phone and the service of the ‘anywhere’ desk.



FIG. 24: Visualization of »the ‘anywhere’ desk« 

“ICT systems have made it possible to work fl exibly, 
whenever we see the need and wherever we are at the time. 
By 2024 at the latest, over 75 percent of offi  ce workers in 
Germany will regularly use a home or mobile offi  ce.”
(Result from the second phase of the study, thesis 19) 
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“The digitization of our 
world is fundamentally 
linked with the concept 
that involves imple-
menting access to all 
data from any location 
at any time.”

The smartphone, the basis for the ‘anywhere’ desk.
The digitization of our world is fundamentally linked with the 
concept that involves implementing access to all data from 
any location at any time. The functionality described here re-
presents yet another step toward convergence, with the focus 
on convenient usage. It is based on two hypotheses: 
(1) The smartphone is a device that people take for granted 
and that goes everywhere with them, like a wristwatch. It is 
subject to continuous further development and provides gro-
wing communication and computing capacities. The reasons 
for this development are not only to provide a means of com-
munication but also to fulfill other central security-relevant 
functions such as identification, access and payment. This is 
gradually giving sharper contours to the concept of a personal 
‘access device’ to the digital world: my digital gate.
(2) Dedicated stationary computer systems @home,  
@office and @public are no longer needed for standard 
interaction, transactions and desk work, since users can 
access their personal programs, data and computing ca-
pacity via versatile structured network linkups.

The functionality of the ‘anywhere’ desk is apparent on 
three levels:  
(1) Ease of use: the cell phone’s standard user interface (key-
board and display) can be conveniently enhanced by connec-
ting any keyboard, mouse and display. These peripherals are 
operated over a second flexible user interface in the smart-
phone and integrated via a secure communication protocol. 
The physical link to large monitors (> 10 MB) is wireline (USB, 
HDMI) or wireless (Bluetooth or similar to UWB). Users can 
therefore use any keyboard or monitor they already possess, 
or even a TV set, to benefit from the full range of mobile func-
tionalities on their smartphones in far greater comfort.

Dimension

The ‘anywhere’ desk.

(2) Convenient data access: the smartphone accesses the 
administration instance for personal data with special high 
security protocols over mobile broadband or WLAN / LAN. 
This is where authorizations, permissions, usage formats, 
program rights, data distribution and security strategies 
are stored. It is operated and visualized conveniently via the 
standard peripherals connected to the smartphone, as de-
scribed above. 
(3) ‘Anywhere’ desk without a local computer: the integrati-
on of input devices and monitors, which are taking our lives 
by storm as a result of falling display prices, can be connec-
ted via smartphone functions to build a ‘smart environment’ 
and replace the functionality of a local computer wherever a 
keyboard and monitor are available. The new administration 
instance offers a new individually configurable gate desktop 
as the new user interface.  

In many cases, this will make it possible to replace dedica-
ted local computers with standard desktop applications. 
The administration instance described above must then 
offer, manage and operate all standard PC program func-
tionalities and services.

On its way into everyday life.
Some of the first-level smartphone functions are now starting 
to appear in marketable products, whereby improved interface 
compatibility, easy linkups and wireless display connections 
are already technologically feasible but have not yet come to 
market. The technological challenges involved in subsequent 
functionality levels are secure communication, user identifica-
tion and authorization user, concept design and localization of 
the administration instance, and design and development of 
an intuitive user desktop..



1

2

3

4

5

Innovation-minded 
respondents

I would definitely 
try it

I would probably 
try it

I'm not sure if I would 
try it

I would probably not 
try it

I would definitely not 
try it

1

2

3

4

5

Total

DE

SE

USA

BR
CN

KR

DE

SE

USA

BR
CN

KR

99

The Pictures  
of the Future. 

Chapter 2
Work and  

organization.

FIG. 25: What respondents think about a trial with  
»the ‘anywhere’ desk« 

“How likely is it that you would try this future scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=308, USA (USA) n=301, Brazil (BR) n=300, China (CN) n=297, Korea (KR) n=299;
Innovation-minded respondents: Germany (DE) n=99, Sweden (SE) n=95, USA (USA) n=87, Brazil (BR) n=85, China (CN) n=101, Korea (KR) n = 89

Description

Openness toward the ‘anywhere’ desk varies greatly 
from one country to the next. 
Respondents in Brazil proved particularly open-minded on 
this scenario – with an average value of 1.8 they state that 
they would probably want to try out the desk (see FIG. 25). 
45 percent of the Brazilian respondents actually say they are 
certain they would try it. In contrast, the people surveyed in 
Germany are not so keen on a trial. The average figure of 2.9 
indicates that the average German respondent is not sure 
whether they would try out this concept. In fact, 15 percent 
of the German respondents actually claim that they would 
definitely not try the ‘anywhere’ desk, whereas only one per-
cent of the respondents from China share this opinion.

The core elements of this scenario, “anywhere and 
at any time,” “have access to all data and programs” 
“in any location” were marked as positive by many 
German respondents. 
The Germans also liked the fact that no one can “eavesdrop 
on my data” (21 to 30 percent; see FIG. 23). More than 40 per-
cent marked what is probably the most important aspect, 
“100 % protection” for personal data and programs, which is 
an indispensable prerequisite for a future concept involving 
the transmission of personal, private and business data. It is 

interesting to discover that 21 to 30 percent of the Germans 
surveyed also marked this important passage as critical – 
indicating that many tend to be skeptical about 100-percent 
protection and believe that it will not be possible to deliver 
on this aspect.

Unsurprisingly, the key concern of German respon-
dents about the ‘anywhere’ desk is data misuse. 
63 percent of all respondents voiced this concern, and even 
among innovation-minded respondents the figure was still 
as high as 53 percent (see FIG. 26). In Brazil, however, this 
concern is only mentioned half as often – only every third 
respondent fears that data could be misused as a result of 
using the ‘anywhere’ desk (34 percent). Associated with this 
worry – which is the one most frequently quoted in Germa-
ny – is the concern that “takes second place” in Germany, 
namely that personal data could still be stored somewhe-
re. This is named by every second respondent in Germany  
(52 percent), but by only 23 percent in the USA. It appears 
that the fear of data being stored and misused is ever-pre-
sent in Germany. 

The ‘anywhere’ desk.



no concerns

I can’t operate it 
by myself/it’s too 
difficult to use

I may contract 
illnesses by using 
public terminals
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=305, Sweden (SE) n=299, USA (USA) n=305, Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=301;
Innovation-minded respondents: Germany (DE) n=85, Sweden (SE) n=84, USA (USA) n=99, Brazil (BR) n=94, China (CN) n=95, Korea (KR) n=98

FIG. 26: Respondents concerns about »the ‘anywhere’ desk« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 

I would be concerned that …”

Respondents in the majority of countries surveyed also have growing fears that 
the costs involved in using the ‘anywhere’ desk could be too high. The largest 
number of respondents stated this in the USA (39 percent) but this text passage 
was also marked by at least one third of all respondents in Korea, Germany and 
Brazil (38, 37 and 35 percent). 

This future scenario demonstrates that a cell phone can be used with a generally 
available communication infrastructure (display and input devices) to access 
and work with personal or business data and programs at any time, in any loca-
tion. It is obviously important for many respondents that the data and programs 
are also available as a binding link without using the cell phone: 23 percent of 
the Swedish and Brazilian respondents are afraid that this would no longer be 

The ‘anywhere’ desk.



DE SE USA BR CN KR

Likeable 3.6 3.4 3.2 2.4 2.3 3.2 

Realistic 3.0 3.0 2.6 2.6 2.5 2.4 

Relevant 3.6 3.4 3.3 2.6 2.4 2.9 

Transparent 2.9 3.1 2.6 2.5 2.2 2.9 

Unique 2.3 2.6 2.5 2.0 2.1 2.9 

Attractive 3.4 3.2 3.2 2.3 2.2 2.7 

Germany BrazilSweden USA China Korea
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FIG. 27: Ratings for individual aspects of  
»the ‘anywhere’ desk« 

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

the case, with the figure actually as 
high as 43 percent in Korea. It is na-
turally also vital for this application 
that the technology is always availa-
ble – technical failure is therefore 
feared by 35 percent of Chinese and  
33 percent of Swedish respondents. 
It is interesting that this concern fea-
tures the least among respondents in 
Germany, namely 22 percent, so that 
this country is the one with the grea-
test confidence that this service can 
be provided reliably.

Of course, one vital prerequisite for 
the ‘anywhere’ desk is the availability 
of a communications infrastructure. 
For the service to be accepted, it is very 
likely to be important that free termi-
nals with control elements and moni-
tors are always available, or are at least 
available within a very short time. 
While in Germany only 13 percent of 
the people surveyed mentioned their 
fear that this might not be the case,  
30 percent in Brazil and Korea fear that 
terminals might not always be availa-
ble for all users.

In many countries, there is no wides-
pread fear of unhygienic conditions at 
the terminals. Only ten percent of Ger-
man respondents are afraid of con-
tracting illnesses from using the con-
trols on public terminals – in contrast, 
this is actually the third most preva-
lent worry in China, where 37 percent 
marked this aspect. 

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=305, Sweden (SE) n=299, USA (USA) n=305,  
Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=301

The ‘anywhere’ desk.



I would use it even if I had 
to pay for it

I would only use it if it were 
available free of charge

I wouldn't use it even 
if I could afford it

Don’t know

Total

Innovation-minded respondents

25% 65 % 5%5%

24 % 63% 7 % 6 %
Korea

47%50% 3%
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50% 12 % 10%28 %
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FIG. 28: Willingness to pay for »the ‘anywhere’ desk« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=308, USA (USA) n=301, Brazil (BR) n=300, China (CN) n=297, Korea (KR) n =299;
Innovation-minded respondents: Germany (DE) n=99, Sweden (SE) n=95, USA (USA) n=87, Brazil (BR) n=85, China (CN) n=101, Korea (KR) n=89

The ‘anywhere’ desk concept is most popular in Brazil 
and China – and earns the worst rating in Germany.
The ratings for this scenario differ greatly on the aspect of 
general likeability: in Germany the concept is only fairly 
well liked (average value 3.6; see FIG. 27), whereas in China 
and Brazil it is very well liked (average 2.3 and 2.4). The as-
sessment of the scenario’s attractiveness produces similar 
results: Germany trails behind again with an average of 3.4, 
while China and Brazil head the field (average 2.2 and 2.3). 
The result for perceived relevance is very similar (average 
value for Germany 3.6, for China and Brazil 2.4 and 2.6).

On the other hand, uniqueness is given an average value of 
2.3 in Germany, which is not significantly worse than the ra-
tings in Brazil and China (average 2.0 and 2.1). This means 
that the average German, Chinese and Brazilian respondent 
rates the ‘anywhere’ desk very new and unique – whereas 
the US American, Swedish and Korean respondents consider 

it only slightly new and unique (average 2.5, 2.6 and 2.9). The 
result for closeness to reality is comparatively similar in all 
countries. The highest rating for realism comes from Korea 
(average 2.4), whereas the scenario is seen to be slightly less 
realistic in Germany and Sweden (average 3.0 in both cases). 

Willingness to pay for the ‘anywhere’ desk varies  
greatly from one country to another. 
Only six percent of the US Americans state that they would 
be willing to pay for this scenario (see FIG. 28), in Germany 
only nine percent of all respondents would be willing to 
open their wallets to pay for the ‘anywhere’ desk. As many as 
25 and 24 percent of respondents in Brazil and Korea would 
use this service even if they had to pay for it, and in China a 
full one third expressed the same opinion (33 percent). 

The ‘anywhere’ desk.



“17 percent of German respondents think the ‘anywhere’  
desk will never become available – and the majority hope 

that it will never become available.” 
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DE SE USA BR CN KR

Already available 20% 14% 29% 35% 68% 52%

Available from ... 27% 35% 32% 28% 15% 19%

Never available 17% 15% 8% 10% 3% 4%

Don’t know 36% 35% 32% 28% 14% 24%

DE SE USA BR CN KR

Immediately 14% 20% 16% 42% 45% 28%

Available from ... 9% 15% 19% 20% 30% 22%

Never available 30% 24% 20% 5% 4% 10%

Don’t know 47% 41% 45% 33% 21% 40%
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Respondents were also given the 
chance to state whether they would 
use the desk if it were made availa-
ble to them free of charge. This is the 
category that was answered most 
frequently in all countries. In Korea, 
63 percent of respondents would use 
the service if it were provided free of 
charge, in Germany, by contrast, only 
40 percent. This is the usage mo-
del of choice across all the countries 
surveyed. It is evident that the third 
answer category is also very popular, 
above all in Germany, with 39 percent 
of all people surveyed stating that 
they would not use the ‘anywhere’ 
desk even if they could afford to pay 
for it – with the result that they take a 
skeptical stance on the overall scena-
rio and would refuse to use it. In China 
and Korea, however, this group is the 

smallest – only five and seven percent 
in these countries would not use the 
desk even if they had sufficient money 
to pay for it. 

The ratings for availability of the 
‘anywhere’ desk vary greatly in the 
different countries.
While the majority of respondents 
in China and Korea consider that the 
‘anywhere’ desk is already available 
in 2011 (68 and 52 percent; see FIG. 29), 
many respondents in Sweden, the USA 
and Germany think that this will only 
be the case in a few years’ time (35, 32 
and 27 percent). Moreover, 17 percent 
of the German respondents believe 
that there will never be anything like 
an ‘anywhere’ desk. All respondents 
who stated that they do not expect 
availability of the ‘anywhere’ desk 

until 2012 and later, or never, were 
then asked when they would like it to 
be available to most people in their 
country. 30 percent of German respon-
dents, 24 percent of Swedish and 20 
percent of US American respondents 
expressed the hope that this scena-
rio would never be available for the 
majority of people in their country. In 
contrast, the most frequent response 
in China, Brazil and Korea is that they 
would like it to be available immedia-
tely (45, 42 and 28 percent).

FIG. 29: Expected availability date for »the ‘anywhere’ desk« vs.  
preferred availability date for »the ‘anywhere’ desk«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=305, Sweden (SE) n=299, USA (USA) n=305, Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=301;
Preferred availability date: Germany (DE) n=248, Sweden (SE) n=257, USA (USA) n=221, Brazil (BR) n=208, China (CN) n=100, Korea (KR) n=145

The ‘anywhere’ desk.
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The ‘anywhere’ desk is a beneficial function to  
elucidate interdisciplinary technical and social  
problem areas.
The ‘anywhere’ desk received top ratings for uniqueness in all 
the countries surveyed. At the same time this scenario is not 
considered very realistic despite the fact that the underlying 
technology base is already available. This assessment and 
the explicit wish for “anytime, anywhere” access to personal 
data “without a PC or laptop” reflects the need and the desire 
for the functionality this scenario provides (see FIG. 23). This 
is, however, diametrically opposed by the blocking factor of 
respondents’ concerns that their data could be misused (see 
FIG. 26). Although this fear has been expressed in current pu-
blic discussions on the subject of data security, it also acts as 
a blockade for a product that aims to improve functionality in 
this area in order to generate benefit for customers. 

Nonetheless, these security and trust requirements and 
the conditions required for their fulfillment cannot be fully 
met by a single product. This aspect is also an element of 
the fundamental conditions that are needed on the way to 
a digital society. A suitable protective framework and me-
chanisms governing sensitive areas will have to be agreed 
and include functions of the state, healthcare systems, in-
frastructure protection, electronic payments and the hand-
ling of all personal electronic artifacts that are already part 
of our day-to-day lives.

The main focus in the future will not only involve developing 
the technology required for such security functions and ma-
king them available as soon as possible but also documenting 
them, raising users’ awareness for the added value they deli-
ver and even highlighting them as the differentiating factor 
for individual products.

Think global – act local and global.
Given the increasing changes in the private and working 
lives of people in the countries surveyed, it is not surprising 
that the core elements of this functionality receive a positi-
ve rating. Being able to access data and programs anytime, 
anywhere goes hand in hand with the communication 
needs evolved for today’s world, namely being “available 
anytime, anywhere” and “always on.” The German respon-
dents therefore appreciate that this is achievable with the 
smartphone, already an element of our day-to-day lives, 
without the need for additional weight or equipment and 
with even greater convenience than before (see FIG. 23). The 
functionality of the ‘anywhere’ desk, which addresses the 
aspect of dealing with personal or corporate data, must give 
very high priority to security and trust aspects. It therefore 
comes as no surprise that the security aspect of this scenario 
is given special attention in the answers and opinions about 
this product.

The varying regional assessments of this functionality’s 
relevance allow for different interpretations. It could pos-
sibly be that the formative practice of existing IT structures 
produces inactivity on the innovation front: the respon-
dents from China, Brazil and Korea, all relevant IT growth 
countries without nationwide IT structures in place, attach 
relatively high relevance to this functionality (ratings bet-
ween 2.4 and 2.9; see FIG. 27). Respondents from the USA, 
Sweden and Germany give it a lower rating for relevance 
(between 3.3 and 3.6). This makes it clear that the presence 
of ‘anywhere’ functions in new locations such as the back 
of plane seats, in trains, ships, tables, apartment walls and 
TV monitors coupled with PC-less homes needs scenarios 
to be detailed in order to communicate the benefits offe-
red by this concept.

Flanking conditions and drivers.
The positive reactions to the ‘anywhere’ desk reveal its 
relationship with the general trends accompanying the 
mobilization of ICT solutions at various levels and sup-
porting deployment of the ‘anywhere’ desk. The functio-
nalities offered by mobile devices are currently subject 
to meteoric further development in terms of computing 
power, storage space, energy consumption and manage-
ment as well as the format factor, to name just a few 
aspects. This will make it possible to embed a growing 
number of day-to-day functions in mobile devices in 
order to provide users with applications for payments, 
ID cards and various other forms of access. The basis for 

“New functionalities 
for mobile devices 
are undergoing  
dynamic evolution.”

Interpretation

The ‘anywhere’ desk.
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The ‘anywhere’ desk.

doing so will be improved functions for network access (mobile broadband), 
near field communication and new security architectures. Another trend we 
are already experiencing is the move away from keeping data, application 
software and services on local computers. This is already possible through 
today’s cloud architectures and cloud services. Coupled with virtualization 
and the further evolution of these cloud concepts, the ‘anywhere’ desk will 
satisfy a vast range of operating requirements: choice of virtualized computer 
systems (including mobile devices), freely selectable data locations, program 
usage and various forms of security presets. 

Virtualization, in particular, simplifies the provision of various types of user in-
terfaces for the ‘anywhere’ desk. The ‘anywhere’ desk is completely free of the 
elements we find on a real computer: no fan warnings, no filter changes and no 
drive settings, since the local computer has been substituted. The user interface 
can be based on the traditional interfaces offered by Windows, UNIX or iOS, or 
on intuitive, modern visualization and interaction concepts that harmonize 
with individual system configurations.

A core element of the changes that are taking place in our leisure- and work-
time habits under the influence of ICT is the mobilization of various areas of our 
daily lives and the processes associated with this change (see Volume 2 of the 
2009 study: International Delphi Study 2030). The ‘anywhere’ desk is one for-
ward-looking example, since it anticipates the changes that will take place in 
the technical equipment used in business enterprises and in our homes. Enter-
prises are continually looking to lower the investment and operating costs of 
standard office workplaces and, at the same time, to secure optimal workplace 
quality with state-of-the-art technology. However, structures in offices as well 
as meeting and conference rooms should be such that they can adapt to chan-
ging communication and interaction needs. Smart spaces concepts illustrate 
these needs at the user interaction level: monitors as display units with incre-
asingly smart input systems in any format integrated in walls and in or on tab-
les must be operable by one or more users. Input devices range from keyboard 
and mouse to touch, voice and gesture control. The smart spaces serve as sin-
gle workstations or can be used for normal office work and communication in 
group situations. The concept of the ‘anywhere’ desk embeds a personal mobile 
device in this smart space by connecting it to any available display and input 
configurations. In the simplest case, this will be with a monitor, keyboard and 
mouse on the desk where users will sit to work.

Integration of these embedded systems in house and home furniture coup-
led with the fact that more and more monitors are now available will spawn 
a trend toward smart spaces in our homes. Here again, one of these monitors 
plus an available keyboard or even the TV monitor can be connected to the 
user’s mobile device to provide an ‘anywhere’ desk at different places in the 
home – without the need to have a computer installed!
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The ‘anywhere’ desk.

Reservations and barriers.
Most of the concerns that were voiced revolve around the aspect of data securi-
ty. In Germany, 63 percent of respondents, the largest group, expressed this fear, 
and in Brazil as many as 34 percent did the same. Reservations involving the costs 
of usage played a relatively minor role among respondents, with 21 to 39 percent 
mentioning this aspect. A small number stated that they were worried about ope-
ration of the ‘anywhere’ desk (seven percent in Germany; 13 percent in both China 
and Korea; see FIG. 26). The conclusion we can draw from this is that operation of 
the concept presented here appears plausible and usable to the large majority of 
respondents, which is a highly positive message for a concept that is seen to be 
relatively unique (see FIG. 27).

A complex picture emerges on the background factors to willingness to pay for 
the ‘anywhere’ desk (see FIG. 28), due to the fact that the whole picture must al-
ways be mapped to the business model together with subjective and objective 
estimates of its added value. Respondents were not given any indication of the 
potential usage costs. Nonetheless, the following aspects should be considered 
when evaluating the survey results. The business models for leading Internet ser-
vices offer end-user usage ‘for free,’ since they finance it through the use of access 
information – not infrequently taking advantage of gray or borderline areas in the 
legislation of individual states. However, this stands in direct opposition to the 
main concern that personal data will be handled confidentially, an aspect that 
was named by the majority of respondents and that is fundamental to the con-
cept. It can be assumed that the development of new business models will involve 
a whole plethora of costs. These will be incurred chiefly in development and ope-
ration, program usage, data room usage and backup functions, security during 
access, and storage of data and communications. If these costs are considered in 
the business model, the new service will have to be marketed in such a way that 
willingness to pay grows as the added value becomes increasingly recognized 
and accepted by customers, although the dilemma here will be the low subjective 
value of confidential dealings with personal data. Another approach could be to 
cover costs through business models in which third parties can be offered added 
value if they provide financing, without loss of integrity in data handling. Even if 
a mixed approach is adopted, the degree of willingness to pay that is ultimately 
achieved is bound to depend to a major extent on how the new benefits are com-
municated to users. This process may not yet be complete and is likely to require 
a longer incubation period.

The answers to the questions relating to willingness to pay for the ‘anywhere’ 
desk reveal that willingness tends to be lower in the USA and Germany than in 
China, Brazil and Korea. At the same time, the innovation-minded survey partici-
pants in all countries demonstrate greater willingness to pay for this scenario (see 
FIG. 28). This may be due to a conditioned ‘for free’ mentality or to saturation with 
solutions marketed as highly innovative in which participants have invested only 
recently. It could also be the case that the advantage to be gained from using the 
new concept rather than existing solutions has not been made sufficiently clear. 
Countries without the high level of ICT penetration found in the USA, Sweden or 
Germany tend to have a far clearer picture of the advantages they stand to gain.

The concerns about data security were concentrated on the following aspects: 
where will data be located, is it physically safe there, is it possible to prevent other 
people gaining access to data and using it for exploitative purposes? The span of 
potential problems arising from this question catalog covers an unusually broad 
range of issues. The process of making technical solutions convenient, secure and 
affordable may require in-depth intervention in existing software architectures 
or even go as far as ‘security and privacy by design.
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The ‘anywhere’ desk.

As shown above, one of the barriers to usage is the fear that 
personal data could be misused, above all in locations out-
side people’s personal sphere of influence. A second barri-
er could develop from the lack of willingness to pay for this 
scenario in the USA and Germany, as described above, if in-
dustry does not succeed in linking willingness to pay to the 
additional mobility and security value, or in refinancing it 
through additional secondary benefits.

Economic and social aspects for Germany.
One striking result is the reticence on the part of the Ger-
man respondents to use the new solution. Only 15 percent 
would definitely try out the ‘anywhere’ desk; at the same 
time, however, 15 percent also stated that they were sure 
they would not test the concept (see FIG. 25). German people 
have a reputation for lack of curiosity in new things and new 
experiences, a trait that, for two reasons, could increasingly 
become a disadvantage. The first is obvious if we compare 
the situation with the global acceleration in technology 
developments and market growth in the newly industri-
alized countries. Here, the greater willingness to give new 
solutions a chance is based on cultural differences as well 
as on different retarding forces, such as a lack of established 
economic interests in the environment of shifting markets. 
The second is that a growing number of products worldwide 
is systematically brought to market at an early phase (beta 
products) in order to speed up product development on the 
basis of market experience and user feedback. This is an an-
ticipatory approach that most Germans are not yet able to 
apply to product perception and selection and buying ha-
bits, so that they may suffer time-to-market disadvantages 
when positioning products. This applies in particular to ICT-
based solutions. 

An additional economic aspect of this future scenario is the 
need to communicate the idea that intelligent environ-
ments at work and at home, ‘smart spaces,’ used in con-
junction with smartphones offer innovation potential to the 
participating industries. Besides this, it is vital to emphasize 
that the security requirements named here could represent 
a relevant focus for Germany’s software industry, since this 
study once again reveals major international potential for 
such expertise.

Summary and recommendations.
The security aspect of handling personal data in ICT solu-
tions that serve people’s daily needs, as highlighted in this 
study, has not so far resulted in an overall role involving 
further development on the technical, scientific or even 
cross-disciplinary sides. This is the case although the im-
portance of data privacy and its key role in a digital society 
has been the subject of discussion for many years and is 
anchored in the constitution (informational self-determi-
nation). Measures have only been initiated in individual 
areas where it was considered necessary to improve effici-
ency and reduce costs so that added value expectations 
could be raised in the long term (health card, ID systems, 
administration process optimization). Cross-disciplinary 
initiatives were rolled out to counter the immediately 
apparent risks resulting from the growing vulnerability 
of ICT-based systems, one such being the national strate-
gy for the protection of critical infrastructures (Nationale 
Strategie zum Schutz von Kritischen Infrastrukturen) issu-
ed by the Federal Ministry of the Interior and the associa-
ted activities of the cyber defense center.

From a social viewpoint and the personal need to protect 
personality and personal data over and beyond the infor-
mational self-determination explicitly anchored in the 
constitution, no success has so far been made in developing 
suitable measures to enforce this requirement. If this were 
achieved, the need for protection could be raised at least to 
a level equivalent to that now prevailing for merchandise, 
industrial plant and the maintenance of economic func-
tions. A national strategy for the protection of personal data 
could supply orientation for technical functionalities.

The blocking aspects of security in dealings with private 
digital artifacts was made particularly clear in this scena-
rio. Clarification appears to be required on the issue of how 
informational self-determination can be ensured on the 
operational side as well as on how to prevent third parties 
finding and accessing personal data so that attempts at 
identity theft or virtual aggression against individuals can 
be thwarted.

On the basis of this future scenario, the survey shows that 
the process by which our ideas and products make their way 
via the growth markets will only offer us suitable opportuni-
ties if we pursue it proactively. Now, and to an even greater 
extent in the future, German industry will only derive leads 
for a small number of IT solutions out of local market needs 
in Germany. In the future, more growth can be expected 
from an approach that takes account of the needs in growth 
countries and subsequently adapts them to the needs of the 
local market.



108

FIG. 30: Visualization of »the digital city service offi ce« 

“Interactive information and communication systems 
(e. g., smart displays) will be standard in central public 
locations by 2024 at the latest and will be used on a regular 
basis by over half the population of Germany (e. g., city 
information systems, shopping assistant, etc.).”
(Result from the second phase of the study, thesis 17) 
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The digital 
city service offi ce.

The digital 
city service offi  ce.

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=301

FIG. 31: Evaluation of individual aspects of 
»the digital city service office« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

21-30%

41+ %
of respondents
marked this.

I have to relocate occasionally and then get oriented in the 

new city. It is very tedious having to take care of bureaucratic 

formalities and learn how to fi nd my way around, and I wish 

there were an easier way. 

The digital city service offi ce now supports me with a com-

prehensive, customer-tailored spectrum of services 

and information. The digital city service offi ce is an online 

platform that sorts information by specifi c situations (such 

as organizing a relocation, childcare and schools, local 

recreation possibilities) and displays the appropriate in-

formation and services. I can deal with bureaucratic 
formalities online or reserve a personal 
appointment (e. g., to re-register my car).
My new ID card identifi es me uniquely, ensuring 

secure use of the services. While I’m there, I can look at pic-

tures of my new neighborhood and get recommendations, 

such as my new neighbors’ favorite restaurants. I can do all 

of this either from my computer at home or with an app on 

my smartphone. A very helpful feature is that my smartpho-

ne can use my current location to show me which important 

facilities are nearby, such as the closest pharmacy or post of-

fi ce. This makes it much easier for me to fi nd my way around.

31-40%

 Liked  Viewed critically
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“Timely involvement of  
future users is vital to  
ensure that development 
and implementation of the 
technology required for 
these platforms is geared 
to citizens needs.”

Online services are already taken for granted in numerous 
areas of our lives. Day in, day out, banking transactions, in-
surance contracts and purchases are all handled through 
electronic channels. Providers also try to bundle their ser-
vices in customer-oriented packages in order to make it as 
easy as possible for their customers to find and use the right 
products and appropriate services. When it comes to hand-
ling administration formalities, however, many citizens still 
choose the traditional path which requires major effort to 
find one’s way around the web of bureaucracy (see eGovern-
ment MONITOR 2011). This future scenario portrays a visi-
on of citizen-oriented organization for electronic services 
offered by public authorities, overcoming the boundaries 
between state and additional private services and focusing 
exclusively on the requirements of a specific life situation 
and thus on the user’s interests.

Solution-oriented service bundle.
The digital city service office uses the life situation involved 
in relocation to demonstrate how administration services 
from various public agencies can be bundled into a solution-
oriented service package without citizens having to find out 
which administrative formalities a relocation involves and 
which public office provides these services. In addition, ser-
vices not directly or exclusively provided by public agencies 
are offered (e. g., offers of childcare facilities or sports clubs). 
In an ideal situation, all services can be used electronically, 
which gives users independence of opening hours, enabling 
them to save time and take care of most of the formalities 
before they actually move.

Dimension

Open government innovation.
Most of the technical basis required to implement the digital 
city service office is already available: web portals can struc-
ture and present the services offered by public authorities 
according to various criteria. It will be necessary to further 
develop concepts for life situations in such a way that integ-
rated services can be handled across organization boundari-
es and include offers from non-public offices with relevance 
to the same context. End-to-end online handling will require 
the integration of infrastructures for electronic authentica-
tion and signature such as are offered by the new ID card.

Timely involvement of future users is vital to ensure that 
development and implementation of the technology re-
quired for these platforms is geared to citizens’ needs. 
Open innovation and customer integration are concepts 
that are already used successfully in private enterprise and 
should be adapted to cater for the public sector.

The digital 
city service office.
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FIG. 32: What respondents think about a trial with  
»the digital city service office« 

“How likely is it that you would try this future scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=301, USA (USA) n=304, Brazil (BR) n=301, China (CN) n=301, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=95, Sweden (SE) n=88, USA (USA) n=90, Brazil (BR) n=80, China (CN) n=96, Korea (KR) n=86

Description

Respondents are extremely open to the idea of a  
digital city service office.  
On average, the Chinese and Brazilian respondents are 
most likely to try out the digital city service office (average 
value 1.7 and 1.8; see FIG. 32). 45 and 42 percent of respon-
dents in these countries state that they would definitely 
try this service, whereas only 14 percent would do so in the 
USA, a fact clearly reflected by the average value of 2.9. This 
means that on average the US Americans are unsure whe-
ther they would try out the concept. German respondents 
also prove slightly less open for the digital city service office 
in the country ranking (average value 2.4).

As can be assumed, the innovation-minded respondents 
in all countries are much more willing to try out this future 
scenario. 66 percent of the innovation-minded respondents 
in China stated that they would definitely try out the service 
office – in Germany the figure is still as high as 37 percent of 
the innovation-minded respondents. 

In the assessment of the individual future scenarios, re-
spondents were again asked to mark all the passages in 
the description that they particularly liked or that they 
viewed critically.

More than 31 percent of the respondents in Germany 
marked the core concept of the digital city service 
office as positive.
At least 31 percent of the Germans like the fact that they can 
use the digital city service office to deal with “bureaucratic 
formalities online (e. g., re-register my car)” (see FIG. 30). The 
“city service” concept itself and its “custom-tailored spectrum 
of services and information” is given a positive rating by re-
spondents in Germany. And the fact that the service helps 
to find and “organize” a “childcare facility” and provides the 
“appropriate information” was marked as good by 21 to 30 
percent of the Germans. However, several aspects were also 
considered critical. The phrase “new ID card […] identifies me 
uniquely” was considered critical by at least 21 percent of the 
respondents in Germany, and the “new IC card” by as many 
as 31 to 40 percent. This shows that Germans still tend to 
be skeptical toward the new ID card, which enables unique 
identification on the Internet. Moreover, 21 to 30 percent of 
respondents marked the word “app” as critical.

The digital 
city service office.
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I can’t operate it 
by myself/it’s too 
difficult to use
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the systems fail or 
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the costs would be 
too high for me

I am forced to use 
the online service
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Total
Innov. respondents*

Germany
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24% 29% 36% 24% 39%
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23% 16% 28% 37% 36%
16% 12% 36% 41% 33%
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12% 14% 2% 10% 13%
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=301, USA (USA) n=304, Brazil (BR) n=301, China (CN) n=301, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=95, Sweden (SE) n=88, USA (USA) n=90, Brazil (BR) n=80, China (CN) n=96, Korea (KR) n=86

FIG. 33: Respondents concerns about »the digital city service office« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers.   

I would be concerned that …”

In Germany, the greatest worry about use of the digital  
city service office involves data misuse.
Every second German quoted data misuse as an issue they feel concerned about 
in this future scenario (52 percent, see FIG. 33). This is congruent with the fact that 
they marked the new ID card as critical – respondents seem to be afraid that it will 
be used to enter and store personal data – which could lead to misuse. This is also 
the greatest concern in China and Korea (62 and 59 percent). Around every third 
respondent is alarmed by the fact that users might only receive the information 
that public authorities wish to distribute. In Germany, 39 percent quote this worry, 
as many as 41 percent in Sweden and China, but only 30 percent in the USA. In 
Germany, 35 percent of respondents are concerned that they would not be able 

The digital 
city service office.
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Likeable 2.9 3.2 3.3 2.5 2.3 3.3 

Realistic 2.5 2.7 2.5 2.5 2.3 2.3 

Relevant 3.0 3.3 3.5 2.5 2.3 2.9 

Transparent 2.7 3.0 2.7 2.7 2.1 2.9 

Unique 2.6 2.9 2.6 2.1 2.3 3.1 

Attractive 2.8 3.3 3.3 2.5 2.2 2.9 

Germany BrazilSweden USA China Korea

4

3

2

1

5

Realistic

RelevantUnique

Attractive

Likeable

Transparent

113

The Pictures  
of the Future. 

Chapter 2
Work and  

organization.

FIG. 34: Ratings for individual aspects of  
»the digital city service office« 

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

to use the service without the new ID 
card. Perhaps they do not plan to ob-
tain the new ID card or view it critically 
but would, nonetheless, like to take 
advantage of the city office services. 
When the online city office is laun-
ched, it would therefore be important 
to explicitly name services that can be 
used without, or only used with, the 
new ID card. The services offered by 
the city service office might even en-
courage many Germans to apply for 
the new ID card.

Every second respondent in Korea, 
China and Brazil is worried that in-
formation provided over the Internet 
might not be reliable (57, 52 and 50 
percent) – in Germany only every third 
respondent (33 percent) expresses this 
concern. Using the digital city service 
office would mean that users have no 
personal contact with public authori-
ty administrators – 28 percent of Ger-
mans say they would miss this contact, 
a concern that is also relatively wides-
pread in Sweden (32 percent).
 

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis:  all people surveyed about this scenario; Germany (DE) n=301, Sweden (SE) n=301, USA (USA) n=304,  
Brazil (BR) n=301, China (CN) n=301, Korea (KR) n=302

The digital 
city service office.
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Don’t know
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opinions also very greatly on other 
aspects of the online city service of-
fice. The scenario is, for example, con-
sidered very new and unique in Brazil 
(average 2.1) but only slightly new 
and unique in Korea (average 3.1). In 
the comparison, assessments of how 
realistic the digital city service office 
is vary only slightly in the different 
countries, with values ranging from 
an average of 2.3 in China and Korea to 
2.7 in Sweden, the difference therefore 
being relatively small.  

Great fluctuations in willingness 
to pay for the digital city service 
office in an international  
comparison.
In China, 23 percent of respondents 
state that they would be willing to 
bear the cost of using the service, whe-
reas only seven percent would do so in 
the USA (see FIG. 35). In Germany, only 
nine percent of all respondents would 

FIG. 35: Willingness to pay for »the digital city service office« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=301, USA (USA) n=304, Brazil (BR) n=301, China (CN) n=301, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=95, Sweden (SE) n=88, USA (USA) n=90, Brazil (BR) n=80, China (CN) n=96, Korea (KR) n=86

This future scenario is most popular 
in China and receives the worst 
results in the USA and Korea. 
On average, this scenario is very po-
pular among the Chinese respondents 
(average value 2.3; see FIG. 34). Trailing 
behind on likeability are the USA and 
Korea (average value 3.3); Germany 
lies in between with a value of 2.9. 
The scenario is also considered most 
attractive and most relevant in China 
(average value 2.2 and 2.3), whereas 
these factors again receive the worst 
ratings in the USA (average 3.3 and 3.5). 
However, these are not the only results 
to show up major differences in an in-
ternational comparison, respondents’ 

The digital 
city service office.



 “69 percent of the Korean respondents 
expect the digital city service office to be 

available by the end of the year at the latest 
– by contrast, many respondents in the USA 

hope that it will never become available.” 
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DE SE USA BR CN KR

Already available 30% 25% 43% 45% 69% 69%

Available from ... 25% 28% 19% 17% 14% 15%

Never available 6% 11% 6% 3% 3% 4%

Don’t know 39% 35% 32% 35% 15% 12%

DE SE USA BR CN KR

Immediately 32% 27% 14% 46% 37% 36%

Available from ... 11% 16% 14% 15% 31% 27%

Never available 13% 17% 19% 5% 3% 10%

Don’t know 44% 40% 54% 34% 30% 27%
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be willing to pay for it. Noticeably hig-
her in all countries is the number of 
people who would use the scenario 
if it were offered ‘for free.’ This group 
is smallest in the USA (52 percent) 
and biggest in Korea (77 percent). The 
skepticism shown toward this future 
scenario on virtually all counts by the 
US American respondents is also re-
flected in the large number of people 
who would not use the online city of-
fice service even if they could afford 
it. Every fourth US American actually 
states this opinion (26 percent). Only 
three percent agree with this in China, 
and Germany lands in mid-field with 
14 percent. It can be observed that the 

innovation-minded respondents in 
almost all countries are more willing 
than the total number of respondents 
to use this scenario free of charge, or 
even to pay for it – a result that comes 
as no great surprise.

All countries except Sweden expect 
the online city office to be available 
by 2011 at the latest. 
The majority of respondents in Korea 
and China assume that the digital city 
service office will be available for the 
majority of people in their country in 
2011 (69 percent in both cases; see FIG. 
36). This is also the prevailing opinion 
in Germany (30 percent), whereas the 

FIG. 36: Expected availability date for »the digital city service office« vs.  
preferred availability date for »the digital city service office«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

majority of Swedish respondents do 
not expect it to be available for a few 
years (28 percent), on average in the 
year 2016. Most countries would like 
the scenario to be available “Immedi-
ately” – with the exception of the USA. 
This again shows, as did previous re-
sults, that the digital city service office 
is viewed extremely critically by the US 
Americans – many respondents hope 
that it will never become available to 
the majority of people in their country. 
Moreover, the majority is unsure when 
they would like it to be available.

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=301, Sweden (SE) n=301, USA (USA) n=304, Brazil (BR) n=301, China (CN) n=301, Korea (KR) n=302;
Preferred availability date: Germany (DE) n=207, Sweden (SE) n=226, USA (USA) n=182, Brazil (BR) n=163, China (CN) n=95, Korea (KR) n=95

The digital 
city service office.
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The digital city service office represents a vision that bundles electronic public 
administration information and services to suit customers’ individual needs 
and situations. On the technical side the vision is not so far off, since we already 
have numerous examples of private online services and shops which base their 
operations on user profiles and context analyses. These concepts have already 
been adapted for public services under the header “life situations” but, from 
a citizen’s viewpoint, only a fraction have already rolled out. Another impor-
tant aspect for the further development of state service offers that are geared 
to users’ needs is end-to-end online handling, which will be made possible 
through the use of electronic authentication and signature media. The tech-
nological and methodological prerequisites for implementation of the digital 
city service office are already fulfilled, legal and organizational issues still need 
clarifying and the principles of user orientation applied to public services. 

But does the quotation from Markus & Keil “if we build it, they will come” (1994) 
also apply to public administration, i. e., the assumption that users will wel-
come a new online service if it has a coherent design, is state of the art and pa-
ves the way for more efficient processes? So far it does not, as the latest findings 
on acceptance and use of e-government services demonstrate (see eGovern-
ment MONITOR 2011). The results of this survey show that people’s trust must 
be won before they can be convinced to use the public authorities’ online offers.

Easy and solution-oriented.
The overall concept that bundles public services into user-friendly online service 
packages received good ratings from most respondents, who consider the example 
presented to them to be worth at least a try. With the exception of respondents in 
the USA, the answers given by survey participants in the different countries grouped 
around an average of 2, reflecting the fact that a personal trial is at least probable. 
Above all, the innovation-minded respondents in Brazil and Asia were sure that they 
would try out such an offer, quoting average values between 1.4 and 1.7 (see FIG. 32).  

 “The results show  
that people’s trust must 
be won before they can 
be convinced to use the 
public authorities 
online offers.”

Interpretation

The digital 
city service office.
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Many citizens associate visits to public administration offi-
ces to date with excessive red tape. One of the reasons for 
this is very likely to be that they make such visits less fre-
quently than, for example, visits to their bank and that the 
requirements for transparency and ease of use are therefo-
re much higher. Today’s online services often do not fulfill 
the requirement for ease of use (see eGovernment MONI-
TOR 2011) and are therefore comparatively rarely used. It is 
therefore not surprising that “ease of use” lies well ahead 
among the positively rated aspects of this example and was 
marked by over 40 percent of respondents. Besides this, over 
20 percent of respondents like the idea that information 
and services can be structured and offered to suit indivi-
dual situations, i. e., in the sense of life situations, and that 
information can be provided beyond the relatively narrow 
context of public administration. In contrast, the scenario 
is also viewed critically by over 30 percent of respondents if 
services can only be accessed via identification media such 
as the new ID card. Respondents fear that their data could 
be misused, and that the state agencies would only make 
some – a desired subset – of the relevant information availa-
ble (see FIG. 33). 

Trust through transparency.
The key barriers to a digital city service office all relate to 
trust, trust in the reliability of the technology and trust in 
the provider of the online offer (see also Akkaya et al. 2010). 
When it comes to reliability of the technology, dispari-
ty arises among the different countries. While this risk is 
only named by an average of 16 percent (USA) to 23 per-
cent (Sweden) of respondents, availability of the requisite 
technology is certainly an issue in Asia and South America, 
namely for 28 percent (Brazil) to 37 percent (China). With 
regard to the question about trust in the capability of the 
state as provider to protect personal data from misuse, 
the groupings are different: this barrier is named first and 
foremost by citizens in China and Korea in around 60 per-
cent of the answers. German participants take a mid-ran-
ge position with 52 percent naming this aspect, while in 

Sweden, the USA and Brazil only between 34 percent (USA) 
and 42 percent (Brazil) view this aspect critically (see FIG. 
33). The results of the survey suggest that people are not 
confident that the state can deploy technology-based in-
novations competently. On the other hand, they do believe 
that it can utilize the options offered by technology for its 
own interests. As many as 40 percent of respondents in 
Germany, Sweden and China actually fear that public ad-
ministration would not make all the relevant information 
available but only the facts that the provider (local autho-
rity, district, etc.) is willing to reveal.
 
An interesting point that emerges in evaluation of the re-
sults is that many of these barriers are named primarily 
by innovation-minded respondents. This can be ascribed 
to their greater technology affinity and thus technology 
skills, which obviously goes hand in hand with increased 
awareness for the risk of the technology being misused.

In order to strengthen trust in the state as a provider of in-
novative and useful online services, the central issues would 
appear to be transparency about the technologies used, the 
criteria and methods applied to select and structure the in-
formation and services, and the quality assurance measures 
in place. Trust can also be strengthened if citizens are direct-
ly involved in the design, quality assurance and further de-
velopment of online services, as defined by the concepts of 
customer integration and open government.

Germans are careful but optimistic.
Germans have a reputation of being particularly skeptical and 
reticent to use e-government services. This prejudiced opini-
on is not fully confirmed by the results obtained by the sur-
vey. Although many of the German respondents react just as 
critically as the respondents from other countries to many of 
the barriers that were queried in the survey, they never lead 
the field with their worries. The German respondents actually 
appear to have a comparatively high level of trust and positive 
experiences with the information services provided by public 
authorities: only 33 percent (innovation-minded respondents: 
23 percent) fear that the information provided by the online 
services could be of dubious quality. These figures are a good 
deal higher in the other countries, from 40 percent (Sweden) 
to 57 percent (Korea). Even more critical are the innovation-
minded respondents in Korea (64 percent).

The digital 
city service office.
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The digital 
city service office.

On the question of how likeable and how attractive they find 
the future scenario presented here, the German respondents 
hold a mid-range position with their ratings in a comparison 
between the different countries – 2.9 for likeability and 2.8 
for attractiveness. Overall, however, the assessments lie in a 
narrow corridor between 2.2 and 3.3, so that the average value 
is only fair (see FIG. 34). This vision receives the most positive 
ratings in Brazil (2.5 for attractiveness and likeability) and Chi-
na (2.2 for attractiveness and 2.3 for likeability), whereas the 
USA (3.3 for attractiveness and likeability) and Sweden (3.3 for 
attractiveness and 3.2 for likeability) have conspicuously poor 
ratings. These assessments are also reflected in their willing-
ness to pay for this type of online service: most people expect 
the state to provide such a service free of charge. Brazil and 
China are the only countries that express a clear willingness 
to pay for it, with ratings of over 20 percent in both countries. 
In contrast, several respondents actually state that they hope 
the vision of the digital city service office will never become 
reality (see FIG. 35 and 36).

In Brazil and China the digital city office provides real 
help when problems occur.
The different ratings given to the importance of the on-
line city services indicates that the explanatory approach 
could account for some of the other results: Brazil and 
China are the only countries that rate the relevance of the 
example presented in the survey with values well below 
3. These are also the two countries with the most positive 
response to the digital city service office in the questions 
about a trial, the assessment of the scenario’s attractive-
ness and their willingness to pay for it. People in these 
countries find the idea of being able to handle official 
matters conveniently online not only a pleasant proposi-
tion but also appreciate that it could actually help to solve 

problems in certain life situations. In the industrial na-
tions Germany, Sweden and the USA, the vision is also as-
sessed positively but the provision of city services through 
traditional channels and the current availability of online 
services do not seem to be so inadequate that the advan-
tages experienced by respondents would outweigh their 
concerns. This finding is also supported by the ranking of 
these countries in the United Nations E-Government De-
velopment Index (see United Nations E-Government Sur-
vey 2010): while Korea, the USA, Sweden and Germany fi-
gure among the top 20 countries surveyed, Brazil lands in 
61st place and China comes 72nd. This index also reflects 
the fact that China and Brazil have a lot more catching up 
to do. As the basis for its assessment, the E-Government 
Development Index analyzes the availability of telecom-
munications infrastructure, media skills among the po-
pulation and the range of public services available online.

Further development of citizen integration – open 
government innovation methods and concepts.
In order to develop and implement a digital city service of-
fice vision that meets citizens’ needs regarding ease of use, 
security and accessibility, users should be explicitly invol-
ved in the design and further development processes. Open 
government is thus applied to the entire lifecycle and to all 
citizen-related aspects of publíc services. This begins with 
citizen crowd sourcing, collecting and evaluating the first 
design ideas, discussing details of the concrete form of ser-
vices with the online community, and goes right through to 
generation of ‘mash-ups’ of content supplied by public ad-
ministration, citizens and associations, followed by collabo-
rative quality assurance for city services in real operations. 

Adapting customer integration and open innovation con-
cepts used for comparable tasks in private enterprise to 
different administration and cooperation cultures is a chal-
lenge that currently needs addressing. This is the only way 
to establish the degree of transparency and user centricity 
necessary for trust and acceptance.

Summary and recommendations.
The digital city service office could be implemented on the 
basis of technologies already available today – this is the 
view taken by respondents in most countries, from over 40 
percent (USA, Brazil) to almost 70 percent (China, Korea; 
see FIG. 36). Implementation is therefore long overdue. This 
could be one of the reasons why the overall result is not as 
enthusiastic as might have been expected. Added to this, 
most people only rarely come into contact with public au-
thorities, so that, at first glance, having a convenient and 
easy-to-use online solution does not appear as relevant as 
in other areas of life such as shopping and banking.
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However, when a situation occurs in which citizens do have 
to rely on public services, e. g., when unemployed or a parent 
is dependent on care or social support, the search for the re-
levant information and services is a relevant stress factor. In 
life situations such as these in which citizens are dependent 
on orientation and support, information and services from 
the public authorities (and ideally from other organizations 
in the context of this life situation) should be offered in a 
format in which they are problem-oriented, easy to find and 
easy to use. 

This method of structuring and preparing content is not 
only beneficial to citizens as the end-customers of public 
services, it also supports seamless communication between 
the processing channels, so that use of a public service can 
start online and, if needed, be completed together with a 
case manager or single point of contact in the traditional 
city office or call center.

To make this possible, functional organization structures 
must be relinquished to a greater extent than has been the 
case so far in favor of organization along process and service 
chains. To give public authorities a credible presence as provi-
ders of innovative services, new skills profiles will also be nee-
ded, combining specialist and technical expertise. Opening up 
to the needs, requests and ideas of citizens should not be con-
fined to high publicity scenarios that only have little impact, 
but must be integrated as a systematic part of the city service 
design lifecycle.

“In order to develop and 
implement a vision of the 
digital city service office, 
users should be explicitly 
involved in the design and 
refinement processes.”

The digital 
city service office.
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Alongside their gainful employment, people want to be able 
to organize their leisure time to suit their own interests. In 
the future, ICT will play a dominating role in the organizati-
on of this time quota, as shown in the examples that follow. 
The need for entertainment is particularly prevalent and 
is an area where ICT solutions take full advantage of their 
broad creative scope. 

The main focus is on the personal environment, which is set 
to mutate into a strictly organized interpersonal network as 
a result of work-related mobility requirements, changing 
family structures and lifestyles, new role allocation and care 
responsibilities. ICT already enables people to fulfill these 
changing needs very efficiently – and will do so to an even 
greater extent in the future. 

Virtually all areas in which free time is spent on sports, hob-
bies or travel have been enriched through ICT. Examples of 
this include ICT-based fitness equipment and services, digi-
tal photos and videos, e-books and electronic travel guides, 
which are now all omnipresent. And the use of electronic 
media and communications to coordinate leisure activities 
is also not new to us.

The role individuals play in society and in social life will 
change vastly as a result of ICT-supported functions in social 
networks, communities, chats and blogs. It is virtually im-
possible to estimate the impact that the resulting forms of 
individual and social behavior will have on society. This ap-
plies equally to personal interests as well as to social, socie-
tal and political engagement. Alongside the advantages of 
borderless communications, several problems are looming 
with regard to the aspect of informational self-determina-
tion (see Volume 2 of the 2009 Study: International Delphi 
Study 2030), above all relating to identification and authen-
tication for access to personal data. We still do not have the 
technical, legal, organizational and economically balanced 
solutions needed to satisfy the need of individuals for the 
security of their personal data in a digital society. The possi-
bilities of manipulation, cyber mobbing and identity theft in 
respect of people’s electronic identities, the propagation of 
personal data, the initiation or organization of expressions 
of interest and opinion, e-government, electronic participa-
tion or even electronic elections urgently require suitable 
countermeasures to be installed. 

The following two pictures of the future address two im-
portant needs in conjunction with ICT and media in our 
private lives. 

For the most part, the society of the future will generate 
collections of digital information and certificates, i. e., data 
inventories of a vast size. This presents private individuals as 
well as institutions and organizations of all shapes and sizes 
with the question of what to do with this data over the long 
term. The storage, retention, searching for and reading of 
data for which programs, operating systems and computers 
are no longer available already represents a huge problem. 
An archiving function such as a lifetime data safe, which is 
easy to use and fulfills the needs for high security, fast access 
and cost effectiveness, is indispensable for the digital society 
of the future.

The need for entertainment and games already comes in se-
veral guises. Aspects of manipulation via games as an event 
have always played a role here. In the future, the scope will 
extend from receptive media consumption toward a greater 
interactive form of consumption. Entertainment offers use all 
media formats and channels in the course of the progressive 
convergence process. In the future, limitless mobility and un-
restricted access by devices will dispense with the need for an 
explicit space or defined time for media consumption. 

My personal TV addresses this requirement segment and 
the possibilities it offers. Here we see clearly how, alongside 
the traditional media (print, radio and television, audio and 
video), the prevailing convergence into a digital, hybrid me-
dium takes control and revolutionizes user behavior and the 
business models in all lines of media entertainment. During 
this process, entertainment will evolve into a mass market 
with increasing personalization and specialization of users’ 
requirements. Entertainment, information, advertising, ex-
perience and social networks are therefore set to join forces 
in a single interactive and individualized value, mood and 
emotions management system.
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The lifetime data safe.

The lifetime 
data safe.

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=293

FIG. 37: Evaluation of individual aspects of 
»the lifetime data safe«

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

Computer technology continues to advance relentlessly, 

always with new programs, data formats and operating 

systems – but I will still need to be able to access my data 

and documents in the future, no matter how old it is. It will 

therefore be increasingly important for my personal data 

(photos, music, text documents, certifi cates, etc.) to be 

stored safely and securely for the long term, and that I 

will be able to read and retrieve it on all future devices.

The data safe offers lifelong storage of 

and access to my data, independently 
of data formats, software vendors and 
hardware manufacturers. The data safe allows 

me to store, search, read and synchronize data, indepen-

dently of the source programs or computer models, on 

secure central or distributed storage media. As a result, 

my electronic data will still be available in ten or even 

thirty years – even if the original programs and operating 

systems no longer exist.

The data safe also has features for managing my data: 

I can assign an expiration alert to certain data, for ex-

ample, or set a specifi c activity note. This will ensure that 

I do not store too much data, while ensuring the maxi-

mum possible level of protection. The data safe will also 

help me to migrate my data safely to a new computer. 

I can rest assured that my data is stored securely and will 

be available for my whole lifetime.

21-30%

31-40%
of respondents 
marked this.

41+ %

 Liked  Viewed critically
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FIG. 38: Visualization of »the lifetime data safe« 

“Large sections of people’s lives will never be digitized 
automatically in real time with personal devices and 
services (images, sounds, geographical data, vital 
functions, etc.), i. e., recorded, archived and indexed.” 
(Estimation by Germany experts)
(Result from the second phase of the study, thesis 16)
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Dimension

A digital archive, no more complex than a shoe box.  
Many people have been taken by surprise to find that the 
data they stored on diskettes and hard disks or burned to 
CDs has not survived. This occurred because the data media 
were no longer readable, because the technology was out of 
date or because the programs or operating systems which 
were used to read or play the data no longer exist. Despite 
the fact that the promise of a glorious digital age in which 
digital documents can be found and accessed immediately 
anytime and anywhere has come closer, a secure and confi-
dential archive which serves users’ needs over the long term 
is not yet available.

The wish to remember – in the digital age.
For over a decade, more and more artifacts of day-to-day 
life have been stored in digital format. What is more, a  
generation is growing up whose memories are available al-
most exclusively in data format. Gordon Bell suspected that 
this would be the case at the beginning of the millennium, 
when he launched his MyLifeBits experiment at Microsoft, 
in which an individual’s information stream is stored for 
their entire lifespan (see Bell 2009).

A lifetime data safe must cover three main aspects:
(1) Store digital artifacts reliably and securely,
(2) It must be possible to find and read artifacts  
anywhere and for a long time (at least 100 years),
(3) Support smart retrieval methods, which are also suitable 
for future interaction technologies.

During a first stage, the data safe could be available as an 
appliance that people integrate into their home networks 
and that operates like a private cloud over the broadband 
line. Encryption and redundancy ensure that the solution 
is secure and reliable. However, it will not be possible to 
achieve maximum reliability with an appliance alone. Fur-
thermore, the data safe must be able to do much more than 
the hierarchical file systems that we know from PC opera-
ting systems. This means that the data safe will have to be 

The lifetime data safe.

a cloud-based solution in which the following criteria must 
be fulfilled:
(1) Flexibility: data occurs continually, so that the data safe 
must grow automatically in line with needs.
(2) Conversion: the artifacts may have to be converted au-
tomatically to archive-secure formats in order to guarantee 
long life. These can only be formats that are standardized 
and open.
(3) Migration: the data contained in the data safe must be 
migrated automatically when the technology is renewed 
and, at the same time, comply with security criteria.
(4) Retrievability for digital artifacts among tera- to peta-
bytes of data: one of the most important properties of the 
long-term data safe – or digital archive – is that information 
can be retrieved. The data safe must manage this without 
the user having to organize or index the data beforehand. 
No user who possesses large volumes of data would be able, 
or want, to do this anywhere near adequately. To do this, the 
data safe will have to rely on meta data, so that different 
types of retrieval, including semantic networks, can be sup-
ported. Semantic meta data are useful in answering queries 
such as: “Show me the New Year’s Eve photos from the year 
in which I went skiing to Zillertal with my friend Fred.” This 
will require new interaction between short-term memory 
for day-to-day data and the long-term data archive. The 
retrieval mechanisms must be designed so that they will 
also continue to function with future modes of interaction, 
which will be subject to rapid change. They include virtual 
smart spaces, in which information retrieval is supported 
with 3D presentation and with which users interact without 
text, e. g., with gestures. This aspect links the technology as 
well as the content of the data safe to the semantic web.
(5) Security in the cloud: national and international legal 
standards must be in place to ensure that the right of in-
formational self-determination can be exercised at any 
time. This involves the permanent deletion of data or spe-
cification of an expiration date on which deletion will auto-
matically take place, and the right of property and right of 
disposition over the data after death. Distributed data sto-
rage in the cloud must be used to exclude the possibility of 
‘hostage-taking’ by third parties.

The data safe will ultimately only be accepted by users if 
they can trust its legal, economic and technology features 
in the long term!

“A generation  
is growing up  
whose memories 
are available almost 
exclusively in data 
format.”
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Description

FIG. 39: What respondents think about a trial with  
»the lifetime data safe« 

“How likely is it that you would try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=293, Sweden (SE) n=304, USA (USA) n=294, Brazil (BR) n=303, China (CN) n=299, Korea (KR) n=301;
Innovation-minded respondents: Germany (DE) n=80, Sweden (SE) n=100, USA (USA) n=89, Brazil (BR) n=84, China (CN) n=74, Korea (KR) n=79

Respondents from most countries think that they would probably try the 
lifetime data safe.
Willingness to try out this future scenario is highest in China and Brazil (average 
value 2.0 and 2.1; see FIG. 39). On average the Korean and Swedish respondents also 
stated that they would probably try out the data safe – the average value for all 
respondents in this case was 2.3 and 2.4. The scenario receives the worst results in 
Germany and the USA, where an average value of 2.8 indicates that the German 
and US American respondents are not sure whether they would undertake a trial. 
Whereas only twelve percent of the German respondents stated that they would 
definitely try this scenario, every third respondent in Brazil would try it (31 percent).

As expected, the innovation-minded respondents are most willing to undertake a 
trial. 22 percent of this group in Germany say that they want to try out the lifetime 
data safe – in Brazil the willingness to do so is particularly high in this group (42 
percent). The innovation-minded Chinese are the most willing to test the lifetime 
data safe with a rating of 1.7. 

The lifetime data safe.



no concerns

I can’t operate it 
by myself/it’s too 
difficult to use

deleted data will be 
lost irretrievably

the pile up of 
useless data 

I am too dependant 
on one provider

the costs would be 
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the systems fail or 
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I don’t know what 
happens to my data 
after I die or have a 
serious illness
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=293, Sweden (SE) n=304, USA (USA) n=294, Brazil (BR) n=303, China (CN) n=299, Korea (KR) n=301;
Innovation-minded respondents: Germany (DE) n=80, Sweden (SE) n=100, USA (USA) n=89, Brazil (BR) n=84, China (CN) n=74, Korea (KR) n=79

FIG. 40: Respondents’ concerns about »the lifetime data safe« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers.

I would be concerned that …”

Asked to mark the passages in the text for this scenario that 
they particularly liked, at least 31 percent of respondents 
marked “lifelong storage […] access to my data, indepen-
dently of data formats, software vendors and hardware ma-
nufacturers” – showing that the core function of the lifetime 
data safe receives a very positive response (see FIG. 37). In 
addition, 21 to 30 percent of respondents marked the phra-
ses “stored safely and securely for the long term,” “read and 
retrieve it on all future devices”  as positive. No passage in 
the text was viewed as critical by more than 20 percent of 
the respondents.

For a future scenario that focuses on lifelong storage 
and availability of data, it is not surprising that the  
concern regarding data misuse is stated in all countries. 
This concern is particularly prevalent in Germany, whe-
re 62 percent of all respondents and also 60 percent of the 
innovation-minded respondents marked this phrase (see 
FIG. 40). In the USA, however, only 35 percent of the people 
surveyed share this concern. Associated with this concern 
about data misuse is another concern, namely that personal 
data could still exist somewhere after deletion. 55 percent of 
the German respondents voiced this concern, a figure that 
is only exceeded in Korea, where 60 percent of the respon-

The lifetime data safe.
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Likeable 3.3 3.1 3.3 2.7 2.5 3.4 

Realistic 2.7 2.5 2.6 2.7 2.4 2.4 

Relevant 3.2 3.1 3.2 2.6 2.5 2.5 

Transparent 2.7 2.9 2.6 2.7 2.2 3.1 

Unique 2.6 2.9 2.8 2.3 2.3 3.2 

Attractive 3.2 3.2 3.4 2.6 2.4 2.9 

Germany BrazilSweden USA China Korea
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FIG. 41: Ratings for individual aspects of  
»the lifetime data safe« 

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?”  
“How attractive do you find this scenario?”

dents stated the same. This scenario 
would face a very precarious situation 
if access data were lost and, as a result, 
those data stored for a lifetime were 
no longer accessible – this is a concern 
stated by 43 percent of all German re-
spondents but only by 36 percent of 
the innovation-minded respondents. 
The innovation-minded respondents 
in Germany appear to have more faith 
that the problem could be solved. Chi-
na is the country in which the most 
respondents worry about access if 
access data is lost, with every second 
respondent (53 percent) marking this 
passage. 

Another concern that is quoted 
with similar frequency in the  
different countries is about what 
will happen to personal data  
after its owner has died.  
This uncertainty is quoted by 40 per-
cent of the respondents in Germany, 
by 47 percent in Korea and even by as 
many as 35 percent in the USA. It can 
be observed across all countries that 
this fear is equally strong, if not stron-
ger, among the innovation-minded 
respondents. In Germany, this concern 
is marked by 46 percent of the innova-
tion-minded respondents, in Korea by 
as many as 52 percent.

Whereas every third German respon-
dent additionally fears being depen-
dent on one provider, this concern is 
only voiced by every tenth respondent 
in Brazil (30 and 10 percent). High 
costs and the failure or non-availabi-
lity of technology are also named as 
concerns by 30 and 27 percent of all 
respondents in Germany. The fear of 
high costs is, however, quoted even 
more frequently in the USA and Brazil 
(38 percent in each case) – the concern 
that the technology could fail is also 
more common in Sweden (38 percent) 
than in Germany (27 percent).

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=293, Sweden (SE) n=304, USA (USA) n=294,  
Brazil (BR) n=303, China (CN) n=299, Korea (KR) n=301

The lifetime data safe.
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Total

Innovation-minded respondents

28% 63 % 7% 2%

17 % 64 % 10 % 9 %
Korea

61%38% 2%

61 %29 % 5 %5 %
China

46%28% 10%15%

21 % 54% 14 % 12 %
Brazil

22 % 16 %37%25 %

39 %15 % 24 % 21 %
USA

39% 21 % 13 %27 %

24 % 40 % 22%
Sweden

14 %

24 % 50 % 23% 3%

15 % 42 % 29% 14 %
Germany
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FIG. 42: Willingness to pay for »the lifetime data safe« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=293, Sweden (SE) n=304, USA (USA) n=294, Brazil (BR) n=303, China (CN) n=299, Korea (KR) n=301;
Innovation-minded respondents: Germany (DE) n=80, Sweden (SE) n=100, USA (USA) n=89, Brazil (BR) n=84, China (CN) n=74, Korea (KR) n=79

A natural fear associated with this future scenario is the un-
necessary collection of vast amounts of data over long peri-
ods of time. The Korean respondents, in particular, express 
this concern (36 percent), whereas in Germany this aspect 
is only named by 19 percent of all respondents. And only 16 
percent of the German respondents are worried that dele-
ted data will be lost irretrievably, whereas this fear is voiced 
by 34 percent of the respondents in Brazil.

The lifetime data safe is not very well liked by  
respondents.
In a comparison to the other countries surveyed, the lifetime 
data safe comes off worst in Korea, with an average value 
of 3.4 – the Chinese give it the best rating of 2.5 and in Ger-
many the scenario is only rated “fairly good” for likeability 
(average value 3.3; see FIG. 41). Attractiveness and relevance 
are given similar ratings in the individual countries. With an 
average value of 3.2, Germany tends to give the lifetime data 
safe a rather bad rating compared to the other countries. 

On average, the lifetime data safe is considered very or fairly 
realistic. It is seen as most realistic in China and Korea with 
an average value of 2.4 but even the countries that find the 
description of the lifetime safe the least realistic (Germany 

and Brazil) assign it an average value of 2.7. The assessment 
of this scenario’s uniqueness varies between 2.3 (Brazil and 
China) and 3.2 (Korea). Germany rates the lifetime data safe 
not so new and unique (2.6) and therefore takes a mid-range 
position in comparison to the other countries.

Willingness to pay for using the lifetime data safe is si-
milarly high and varies less strongly across the surveyed 
countries in contrast to the other future scenarios.
Respondents in the USA and Germany are least willing to 
pay to use the lifetime data safe (15 percent); twice as many 
respondents in China state their willingness to do so (29 per-
cent; see FIG. 42). Willingness to pay is much higher among 
the innovation-minded respondents across all countries, 
ranging from 24 percent (Germany) to 38 percent (China). 
While by far the largest percentage of respondents (63 per-
cent) would use the lifetime data safe in Korea if it were 
provided free of charge, only 39 percent of all respondents 
would do so in the USA. In Germany and Sweden, too, only 
42 and 40 percent of respondents would use this scenario 
free of charge. In Germany, Sweden and the USA, the group 
of those who would not do so even if they were sufficiently 
well off, is fairly high. In Germany, 29 percent of the people 
surveyed would not use the lifetime data safe even if they 

The lifetime data safe.



“71 percent of the Chinese respondents expect the data 
safe to be available in 2011. Of those who do not believe 

this, 37 percent would like it to be available immediately.”
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DE SE USA BR CN KR

Already available 41% 35% 49% 43% 71% 64%

Available from ... 18% 26% 12% 11% 13% 12%

Never available 6% 7% 5% 7% 3% 5%

Don’t know 35% 32% 34% 39% 13% 20%

DE SE USA BR CN KR

Immediately 23% 29% 19% 39% 37% 31%

Available from ... 12% 15% 15% 13% 28% 20%

Never available 12% 9% 12% 9% 6% 9%

Don’t know 53% 47% 54% 40% 29% 40%
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could afford to do so. 24 percent of the US Americans share this opinion, in Sweden 
as many as 22 percent – but in China only five percent of respondents agree with 
them. This again illustrates the skepticism that exists toward the lifetime data 
safe in Germany, Sweden and the USA.

The majority of respondents in all countries assume that the lifetime data 
safe is already available, or will become available in 2011.
This is the opinion of 71 percent of the respondents in China, but in Sweden of only 
35 percent (see FIG. 43). Another 26 percent of the Swedish respondents assume 
on average that the lifetime data safe will be available from around 2017, another 
seven percent do not expect it to be available ever. Asked when they would like 
the lifetime data safe to be available to the majority of people in their country, 
the most frequent answer in all countries is “Immediately”. However, the majority 
of respondents in Germany and the USA do not know when they would like this 
future scenario to be available.

FIG. 43: Expected availability date for »the lifetime data safe« vs.  
preferred availability date for »the lifetime data safe«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=293, Sweden (SE) n=304, USA (USA) n=294, Brazil (BR) n=303, China (CN) n=299, Korea (KR) n=301;
Preferred availability date: Germany (DE) n=169, Sweden (SE) n=193, USA (USA) n=162, Brazil (BR) n=165, China (CN) n=85, Korea (KR) n=108

The lifetime data safe.
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The lifetime data safe: a need and a challenge for 
technology and society.
The highly positive rating given for closeness to reality and 
uniqueness underlines the lifetime data safe’s importance 
for the future. When it comes to likeability, the scenario is 
not rated so well (see FIG. 41). This is probably due to the 
opinion that the lifetime data safe is more of a necessary 
utility than something which will improve convenience 
and lifestyle. A detailed analysis across the regions reveals 
different views about the point in time when the data safe 
will be realized. This indicates varying assessments for the 
features and the quality of the digital data safe, based on 
the different social structures. The majority of respondents 
from China, for example, expected the data safe to be imple-
mented in 2011 (71 percent). The majority of respondents in 
all other countries are also convinced that the lifetime data 
safe is already available, or would become available in 2011; 
the greatest overall pessimism is shown by the respondents 
in Sweden (see FIG. 43). A closer analysis shows that deve-
lopment work will have to be carried out by various disci-
plines, including the technology side, at all levels of society 
before people will trust the lifetime data safe.

Lifetime data safe – sooner rather than later.
The respondents prove extremely willing to reflect on the 
lifetime data safe concept. It is noticeable, however, that 
Germany and the USA fall behind China, Brazil and Korea 
(see FIG. 39). The concept obviously touches a nerve among 
German respondents: the passages they marked in the text 
for this scenario include the “lifelong storage” and “access 
to my data, independently of software vendors and hard-
ware manufacturers” (see FIG. 37). The question of data 
readability on future devices is based on the deficits expe-
rienced in today’s PC systems where, for example, text files 
that are more than ten years old can no longer be accessed 
with today’s software. Data abuse is one of the respondents’ 
chief concerns (see FIG. 40), reflecting the state of affairs in 
today’s commercial social networks, which are currently 
staking a claim as a lifetime archive. Apparently, people are 
beginning to realize that the devices they will use in the fu-
ture will no longer be classic and portable PCs and that they 
will work with various different types of equipment, which 
may not even be recognizable as IT devices. 

The “Memex for the rest of us”.
The idea of being able to archive and retrieve all of one’s 
data is very old and dates even further back than the mo-
nastic libraries of the Middle Ages. It was catapulted into 
the modern era shortly after World War II by Vannevar Bush, 
who described a hypothetical machine in his article, the 
Memex (see Bush 1945), which collects all kinds of data and 
makes it available to users in a number of different ways. 
The memex is a theoretical predecessor of the World Wide 
Web. The lifetime data safe will take us a big step closer to 
achieving this vision.

The current drivers behind this future scenario are the fol-
lowing: firstly, the availability of large volumes of storage 
space at low cost, which can be implemented under the 
aspect of total cost of ownership at the lowest cost in the 
cloud. This offers flexible adjustment to demand, high res-
ilience, automatic hardware migration and, in the future, 
even greater energy efficiency than is offered by the self-
managed solution. Gordon Bell has reflected on the total vo-
lumes that would be necessary (see Bell 2001) – these figures 
are hardly alarming nowadays. Another driver is the pene-
tration of IT in all life situations: digital artifacts no longer 
occur solely on PCs or notebooks. Mobile devices, cameras 
and other third-provider systems produce personal artifacts 
at various times and in various places. We are currently mo-
ving toward the digital society, in which certificates, IDs, 
reports, health records, etc., will successively only exist in 
digital format.

“Users’ data  
privacy require-
ments should be 
seen as drivers, 
not barriers.”

Interpretation

The lifetime data safe.
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The lifetime data safe.

On the way toward the basic func-
tion of the lifetime data safe.
The wish for simple, automated con-
solidation of all types of digital docu-
ments is apparent when we look at the 
systems used for data synchronization 
today. Furthermore, the inadequacy of 
today’s unstructured storage in situa-
tions where we need to search for the 
right data at the right time is another 
driver. A distributed approach to sto-
rage promotes reliability. An integra-
ted versioning concept and mecha-
nisms for offline use of archive content 
could be additional, trust-building 
measures. Retrievability includes the 
readability of data at any future time. 
Many of the data formats in use to-
day are more or less proprietary, and 
whether or not they will be readable 
in the future depends on the licensor’s 
business policy. One approach is to 
use open standardized data formats 
which are designed for the logical lon-
gevity of digital archiving: examples of 
this include the TIF format for images 
and the PDF/A variant for archive-safe 
PDF files.

A major barrier to this concept in Ger-
many is the digital divide that exists 
in society. This type of digital archi-
ving concept requires that all users 
are able to use broadband lines to ac-
cess their lifetime data safes. Politics 
and business have not yet managed 
to define a basic provisioning manda-
te for broadband networks, a step that 
has been taken successfully in other 
countries, first and foremost in the 
Asia/Pacific region.

Users’ requirements for data privacy 
should not be seen as barriers but as 
drivers (see FIG. 40): almost as expec-
ted, the German respondents see data 
abuse as the most critical issue, the 

US Americans (where the Post Privacy 
era was launched) were most uncriti-
cal. Users need to be able to trust the 
lifetime data safe and, in particular, 
be confident that their data is deleted 
irreversibly. As a consequence, opera-
tors may not have any ‘hidden agenda’ 
governing the usage of user data. The 
concern about what will happen to 
personal data after its owner has died 
is fueled by the inglorious approach 
taken by social networks on this issue. 
A legal framework is therefore requi-
red for a mandatory hereditary right to 
data. This is associated with compul-
sory user authentication, which was 
recognized by the survey respondents: 
today’s authentication is based ex-
clusively on the electronic credentials 
which a user is allocated upon regis-
tration. If these are lost, access to the 
data is also irretrievably lost. However, 
it is vital that – if data is lost or someo-
ne has died – authentication or retrie-
val of electronic credentials is possible.

Evolution to a universal  
long-term archive.
The functions of a lifetime data safe, 
which serves as a universal long-term 
archive, must develop on an evoluti-
onary basis. This applies in particular 
to the methods that are applied to fin-
ding the right documents at the right 
time. This is an aspect that also plays 
a role in many people’s working lives, 
where they are confronted with the 
collaborative use of archives in (virtu-
al) workgroups. The digital data safe 
solution should also cover the hand-
ling of data in the workplace. Here, it 
is closely associated with the aspect 
of knowledge management. Semantic 
technologies will be the only way to 
find the right documents at the right 
time. Semantic networks with a sim-
ple ontology relating to day-to-day 
life will be able to support users with 
a context-related recommendation 
system: semantic networks, discus-
sion about and use of which has been 
confined to academic circles to date, 
occur at best as standalone solutions 
in corporate IT installations and must 
now be freed of their fetters and ope-
ned up for usage by normal IT users 

with no special training. A key role 
here is played by the fact that meta 
data is acquired largely automatically. 
Firstly, and luckily, much of the meta 
data is generated automatically, e. g., 
relating to who has created or chan-
ged artifacts when, where and in what 
context. Furthermore, we will require 
technologies that understand docu-
ment contents, a field that is current-
ly experiencing a strong push. This 
covers understanding texts as well as 
analyzing images and videos, inclu-
ding the increasingly prevalent area of 
face recognition.

This technology naturally also har-
bors risks that we can barely envisa-
ge today. Will these software tools 
suddenly give everyone a technolo-
gy they can use to spy on others and 
would it therefore have been a dream 
tool for secret services not so many 
years ago? Nonetheless, we cannot 
close our minds to these technologies, 
since they are set to enter our lives no 
matter what approach we take. It will 
therefore be vital to use the techno-
logy in a highly responsible way. We 
must take these issues into account 
right from the start in the design of the 
lifetime safe and not, as has happened 
so often in the past, simply address 
problematic issues when the pressure 
on users becomes high enough.
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The lifetime data safe.

Different IT developments in individual regions.
With regard to new usage and interaction paradigms with 
the virtual data world, we in the industrialized countries 
of the ‘old’ world are still surprised to note that the mobile 
device is advancing as the prevailing means of accessing in-
formation and communications technology in the emerging 
countries. The extremely high penetration of mobile devices 
in these countries, which include Africa (where it is far high-
er than penetration with classic IT, PCs and notebooks), me-
ans that the mobile device is set to help overcome the digital 
divide in these countries (see Greengard 2008). Consequent-
ly, there is scarcely any IT infrastructure in people’s homes 
in which a lifetime data safe could be integrated. On top of 
this, many infrastructures are digital from the outset and 
people have no reservations about using them. Interaction 
with the virtual world will primarily take place through mo-
bile devices. The development horizon is more forward-loo-
king in many aspects than it is here in Germany. Instead of 
building one-way solutions in one or another direction, we 
should commit ourselves far more strongly to partnerships 
and collaborate on further developing suitable solutions. 
This will include a comprehensive exchange in both direc-
tions between students and young engineers. If we do not 
push ahead with this, the other countries could overtake us.

Multicultural concept.
The list of concerns voiced by the participants highlights 
some cultural differences. In the USA, for example, questi-
ons about data abuse and privacy are just as important as 
the question of what happens to data after someone dies 
(see FIG. 40). The Brazilian respondents (34 percent) are twi-
ce as afraid of data being irretrievably lost as the Germans. 
Despite these regional differences, there is an overall con-
sensus that a data safe system will have to offer extensive 
solutions yet allow individual users to make decisions re-
garding their usage. A multicultural approach is all the more 
important since most markets include users with immig-
rant backgrounds

Contact with future issues for different locations.
The economic importance of secure, lifetime data safes lies 
principally in the availability of functionality for their users. 
If they use the data safe in a private environment, no direct 
added value is created. A business model must therefore be 
developed that operates with the cost and function benefits 
that users stand to gain compared with classic PC-based so-
lutions. A political economic framework will be required to 
ensure that the technology does not suffer a fate similar to 
that of PKI (Public Key Infrastructure): everyone wants it, de-
mands it, but no-one has a financial interest in its operation.

Ongoing social change.
The classic IT paradigm (once again) is facing an upheaval. 
This time, it includes drivers outside the classic industrial 
nations. We must accept that the classic PC concept is shif-
ting (see trends such as tablet computers, cloud computing 
and the ‘anywhere’ desk scenario) with the result that PCs 
will only be deployed in specific professional applications in 
the future. IT will no longer take place on our desks or TV sets 
but will penetrate our lives more or less invisibly. 

The question about how to overcome the digital divide will 
gain urgency as a key enabler of this future scenario in Ger-
many, especially if the topic is addressed more successfully 
in the less developed countries than it is here. In addition, the 
new technologies require even more intensive debate on the 
aspects of privacy and informational self-determination.

Germany and Europe already have the know-how needed 
for this scenario in the areas of information systems, auto-
matic content analysis of texts and multimedia data in or-
der to drive research and development in this field. In doing 
so, we must as far as possible develop universal solutions for 
an inhomogeneous world, in which different requirements 
profiles emerge in different cultures. This will include world-
wide recognized, open and non-discriminatory standards.

“The lifetime  
data safe is a basic 
functionality of  
future ICT  
systems.”
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The lifetime data safe.

Challenges facing social groups.
At societal level, a vehement dialog is already underway on how data should be 
handled. How data is treated in social networks today represents only a small 
part of the problems that arise when documents, life data streams and electronic 
memories relating to individuals’ lives are stored in lifetime data safes. We live 
with the paradox that awareness for these issues and thus the demand for protec-
tion and informational self-determination is growing in some parts of the world 
while, on the other hand, technology developments and global growth dynamics 
are making protection and a reconciliation of interests among the parties invol-
ved more difficult. As we move toward the digital society, it will only be possible 
to correlate people’s needs, cultural implications, economic targets and techni-
cal possibilities by taking an interdisciplinary approach. This may help to detect 
the social consequences of what is technologically possible at an early stage and, 
with suitable legislation and standards in place, to prevent misuse and thus social 
dislocations. Orientation to the needs of users, who include every member of soci-
ety, must be assigned top priority when it comes to the handling of personal data. 

Politics must therefore define and further develop the legal framework for 
informational self-determination and, at the same time and in collaboration 
with transnational bodies, create legal provisions to govern the administration 
of digital inheritances and worldwide enforceability of claims made by users 
and their heirs.

Summary and recommendations.
The lifetime data safe is a basic functionality of future ICT systems which is wel-
comed and sometimes even expected by respondents. It must offer functions 
that go far beyond those provided by today’s PC operating systems. This can be 
implemented in phases so that, once archived, data inventories will migrate au-
tomatically to higher evolution levels in the data safe. In view of the long exis-
ting IT globalization, we should also meet the challenge presented by lifetime 
data safe design by ensuring that it can adapt automatically to different cultural 
requirements. In order to be accepted by users, all the concerns that have been 
mentioned should be taken into account; this relates in particular to security and 
reliability, and also includes costs. During the evolutionary phase, the support of 
advanced technologies will make it possible to locate data precisely. This will later 
result in sophisticated interaction technologies that are not yet imaginable.  This 
future scenario therefore draws on many key areas of future ICT systems: trust 
and security, content analysis, semantic networks and meta data, ubiquitous 
computing and new interaction technologies.

Development of the lifetime data safe will require us to gain a grasp of how to 
craft attractive, easy-to-use and interoperable products from the results of re-
search. Equally important roles will be played by standardization (archive-safe 
data formats, security, interoperability) and a regulatory approach that requires 
users (consumers), business and politics to meet at eye level and to achieve a re-
conciliation of interests at global level – in the interest of economic success.



FIG. 44: Visualization of »my personal TV« 

“By 2024 at the latest, more than 75 percent of the  
population in Germany will use a multimedia mobile  
device as the unifying element for conventional media 
(books, newspapers, magazines, television and internet)  
to display text, images, music and videos.” 
(Result from the second phase of the study, thesis 97) 
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My personal TV.

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=306

FIG. 45: Evaluation of individual aspects of  
»my personal TV« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

21-30%

31-40%
of respondents 
marked this.

I enjoy watching television to keep up with current events, 

relax or simply be entertained. But I am often overwhelmed 

by the variety of channels available, or simply bored. 

My personal TV now helps me find and enjoy a custom-

tailored set of television programs anytime, anywhere. My 

personal TV gives me an entirely new television experience. 

The system learns which programs I watch and which 

topics interest me. No matter which device I use (TV set, 

smartphone, or (tablet) computer), my personal TV suggests 

shows on demand that meet my interests and fit the current 

situation – for example, feature-length films for my living 

room or series episodes on the bus. 

Accessing it couldn’t be easier: I simply press the TV button 

on the remote control or start the app on my smartphone or 

(tablet) computer and I am connected directly to my personal 

TV. Of course, I can also watch shows that I missed 
when they first aired. An electronic program guide 

makes it easy for me to find a program I want. At the same 

time, I can also use recommendations from friends and other 

viewers who have already seen the show and rated it. Like-

wise, I can enter ratings and make recommendations myself.

  Liked	   Viewed critically
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Dimension

Is my personal TV the end of television as we know it? The 
question about the “end of television as we know it” was 
asked as long ago as 1984 by future researcher Nicholas Ne-
groponte and, over the last 25 years, has been taken to mean 
the end of television as a medium – especially in the wake of 
the Internet boom (see Media Perspectives 2009). It is true 
that TV usage has increased in recent years in most develo-
ped countries and that television is used just as frequently 
as Internet and radio by the young target group. However, 
it is no longer the television that we knew 25 years ago. 
Time-shifted, high definition (HDTV), video on demand in 
conjunction with the broadband network (connected TV or 
hybrid broadcast broadband TV), portable and on the move 
(mobile TV) and independence of the TV set are the lines that 
technology development is taking. All these developments 
have one thing in common: they eliminate the constraints 
of television “as we knew it,” which was tied to specific 
times and places and determined by program placements. 
Despite the vast improvement in program quantity, the sub-
jective feeling of a medium whose availability should suit 
today’s life situations leaves much to be desired. This is the 
context in which we must see the development of my per-
sonal TV today. 

Wishes and expectations for television as a medium or for 
the use of moving images are addressed by this scenario in 
the current future study. TV users are not primarily interes-
ted in the provision of technology but in the convenient and 
efficient implementation of options, wishes and interests for 
TV usage. Respondents were therefore not asked to assess 
broadcast, IP-based or hybrid technologies but to give their 

“TV users are not interested 
in the provision of technol- 
ogy but in the implementa-
tion of options, wishes and 
interests for TV usage.”

My personal TV.

subjective opinions and expectations relating to whether or 
not the technology for my personal TV is already available. 

The different countries have different television markets 
(e. g., with regard to the role played by public broadcasting 
and pay TV), very different demographies (Brazil is, in com-
parison with Germany, a very young country) and also cul-
tural and economic differences (e. g., people’s emotionality 
or the meaning of the word ‘personal’), all of which have an 
impact on the results. The text for the personal TV scenario 
focuses on the following media development themes:

__ Anytime, anywhere usage,
__ Converging usage options,
__ Navigation through offers/self-learning program guide,
__ Experience sharing through communication, 
__ Giving and receiving recommendations.

Regardless of which concrete options for my personal TV 
prove to be the most successful, we would like at this point 
to put forward the thesis that there is just one real ‘killer ap-
plication’ for television in the future, namely the TV set itself.
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Description

FIG. 46: What respondents think about a trial with  
»my personal TV« 

“How likely is it that you would try this future scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=306, Sweden (SE) n=299, USA (USA) n=294, Brazil (BR) n=305, China (CN) n=299, Korea (KR) n=300;
Innovation-minded respondents: Germany (DE) n=79, Sweden (SE) n=80, USA (USA) n=87, Brazil (BR) n=85, China (CN) n=103, Korea (KR) n=86

The respondents from Brazil stated most frequently 
that they would like to try my personal TV  
(average value 1.6).
The Chinese and Korean survey respondents would also 
probably try out this scenario (average value 1.8 and 2.1; see 
FIG. 46). In Sweden, the USA and Germany, the average res-
pondent tended to be uncertain whether they would try out 
this future scenario, with ratings that lie between 2.6 and 
3.0. As expected, the innovation-minded respondents are 
most willing to try out the future vision described here. Their 
average values lie between slightly and much higher at 1.4  
(Brazil) to 2.3 (Germany).

Respondents marked all the passages for this scenario text 
that they particularly liked and that they viewed critically 
(see FIG. 45). The fact that 21 to 30 percent of German res-
pondents marked “custom-tailored [set of programs]” and 
“learns which programs I watch and which topics interest me” 
shows that many respondents appreciated the fact that the 
scenario adjusts to users’ personal preferences. Even more 
Germans (31 to 40 percent) say that they like the possibility 

of being able to “watch shows I missed when they first aired.” 
On the other hand, 21 to 30 percent of all respondents saw 
the “anywhere” aspect as critical. Another 11 to 20 percent 
marked “series episodes on the bus” and “smartphone and 
(tablet)computer.” The aspect of being able to watch televi-
sion anywhere on different devices does not seem to be so 
well-liked in this country. It is also interesting to note that the 
same number of respondents who liked the idea that the sys-
tem learns personal preferences also marked it as critical (21 
to 30 percent). There are many conceivable reasons for this.

This future scenario again shows that the greatest 
concern of German respondents is the possible misuse 
of data.
49 percent marked this aspect (see FIG. 47). As many as  
54 percent of the innovation-minded respondents also 
expressed this opinion. This could be one possible expla-
nation of why the passage “learns which programs I watch 
and which topics interest me” in the future scenario was 
marked critical by 21 to 30 percent of respondents. Where-
as half the respondents in Germany are worried about data 
misuse, the corresponding figure for the other countries is 
no more than one third of respondents (China and Korea), 

My personal TV.



no concerns

I can’t operate it 
by myself/it’s too 
difficult to use

I miss out on 
something which 
everyone else sees

the systems fail or 
become unavailable  

I am overwhelmed 
by too many offers

I watch too much 
television

I don't experience 
any surprises when 
I watch TV

the costs would be 
too high for me

my behaviour is 
remote-controlled

my habits are 
recorded and 
stored

my data could 
be misused

5%

5 %

3 %
4%

8 %
12%

9 %
14%

24 %
21%

29 %
29%

29 %
28%

38 %
34%

45 %
38%

46 %
47%

49 %
54%

Total
Innov. respondents*

Germany

25% 25% 21% 32% 34%
31% 33% 40% 36% 35%

38% 35% 24% 27% 42%
36% 32% 26% 25% 51%

32% 53% 48% 34% 44%
27% 60% 47% 30% 40%

35% 18% 22% 28% 23%
34% 18% 24% 34% 24%

32% 22% 32% 55% 21%
35% 27% 44% 62% 17%

23% 19% 22% 36% 59%
14% 24% 26% 37% 61%

33% 7% 28% 20% 36%
36% 6% 32% 14% 24%

14% 18% 26% 35% 19%
11% 21% 35% 41% 13%

10% 8% 12% 31% 17%
14% 11% 7% 29% 18%

7% 11% 10% 14% 11%
6% 7% 15% 17% 7%

7% 11% 8% 1% 2%
9% 7% 6% 2% 4%

SE USA BR CN KR
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=306, Sweden (SE) n=299, USA (USA) n=294, Brazil (BR) n=305, China (CN) n=299, Korea (KR) n=300;
Innovation-minded respondents: Germany (DE) n=79, Sweden (SE) n=80, USA (USA) n=87, Brazil (BR) n=85, China (CN) n=103, Korea (KR) n=86

FIG. 47: Respondents’ concerns about »my personal TV« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 

I would be concerned that …”

or even as low as a quarter (Sweden 
and USA). In Brazil, only every fifth 
person shares this concern (21 per-
cent). A similar fear ranks in second 
place among German respondents. 
46 percent of them state that they 
would be worried that personal te-
levision would capture and store 
their individual habits. This is also a 
concern of the Korean respondents 
(42 percent). In Brazil, this fear is 
shared by fewer people (24 percent).

45 percent of respondents in  
Germany are worried that the 
costs would be too high. 
However, only 38 percent of the inno-
vation-minded respondents shared 
this opinion. In the USA, it is above all 
the innovation-minded respondents 
who fear high costs (60 percent). An 
analysis of all respondents in the USA 
shows that the cost aspect is very im-
portant in this country (53 percent). In 
Brazil, the worry about costs being too 

high is the concern most frequently 
voiced (48 percent). 

In China, the majority of respondents 
are worried that they will continue 
to be flooded with offers (55 per-
cent). This concern is shared by only 
29 percent of the people surveyed 
in Germany. The majority of Korean 
respondents fear that the possibility 
of having personal television would 
lead to excess viewing (59 percent), 

My personal TV.



DE SE USA BR CN KR

Likeable 3.6 3.5 3.2 2.5 2.4 3.7

Realistic 2.7 2.7 2.3 2.3 2.3 2.2

Relevant 3.6 3.6 3.3 2.5 2.4 3.5

Transparent 2.7 2.9 2.6 2.3 2.1 3.1

Unique 2.4 2.8 2.7 2.1 2.3 3.4

Attractive 3.4 3.5 3.2 2.4 2.3 3.4

Germany BrazilSweden USA China Korea

4

3

2

1

5

Realistic

RelevantUnique

Attractive

Likeable

Transparent
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FIG. 48: Ratings for individual aspects of  
»my personal TV« 

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

whereas only a third of the Germans 
state the same (29 percent). No more 
surprises during viewing is menti-
oned by only 24 percent of the Ger-
man respondents. As few as seven 
percent of the US American respon-
dents marked this passage, in Korea, 
by contrast, 36 percent.

Interestingly, only a few respon-
dents expect to have problems 
operating my personal TV.
In Germany only three percent of res-
pondents fear that operation would be 
complex, a worry that is most wides-
pread in China (14 percent). 

This picture of the future appeals most 
to the Chinese respondents, who as-
sign personal television the highest 
rating (2.4) for general likeability (see 
FIG. 48). In Germany and Korea, how-
ever, the idea proves less popular. Ave-
rage values of 3.6 and 3.7 show that my 
personal TV is not so well liked in these 
countries. The opinion about personal 
relevance is similar to that on general 
likeability in all countries. In the coun-
tries where this picture of the future is 
better liked, it also tends to be conside-
red relevant. In Brazil and China, per-
sonal television is therefore seen to be 
far more relevant than it is in Germany.

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=306, Sweden (SE) n=299, USA (USA) n=294,  
Brazil (BR) n=305, China (CN) n=299, Korea (KR) n=300

My personal TV.



I would use it even if I had 
to pay for it

I would only use it if it were 
available free of charge

I wouldn't use it even 
if I could afford it

Don’t know

Total

Innovation-minded respondents

17% 64 % 18% 1%

12 % 67 % 17 % 4 %
Korea

47%52% 1%

59 %34 % 3 %3 %
China

47%49% 3%1%

32 % 51% 9 % 8 %
Brazil

9 % 7 %66%18 %

50 %10 % 23 % 17 %
USA

59% 20 % 11 %10 %

8 % 52 % 30%
Sweden

10 %

15 % 48 % 27% 11%

6 % 46 % 35% 13 %
Germany

140

The Pictures  
of the Future. 
Chapter 3
Entertainment  
and storage.

FIG. 49: Willingness to pay for »my personal TV« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=306, Sweden (SE) n=299, USA (USA) n=294, Brazil (BR) n=305, China (CN) n=299, Korea (KR) n=300;
Innovation-minded respondents: Germany (DE) n=79, Sweden (SE) n=80, USA (USA) n=87, Brazil (BR) n=85, China (CN) n=103, Korea (KR) n=86

Seen overall, this scenario is rated on average between very 
and fairly realistic. In Korea it is considered very realistic with 
an average value of 2.2, in Germany and Sweden as realistic.

The respondents in China state most frequently that they 
have understood this future scenario (average value 2.1). The 
Koreans lie far lower, with an average value of 3.1.

On average, respondents rate my personal TV between very 
and fairly new and unique. It is considered the most new 
and unique in Brazil and China (average values 2.1 and 2.3). 
The result for attractiveness is similar and the likeability ra-
ting is also highest in these two countries (2.4 and 2.3), whe-
reas the idea comes off worst in Sweden, where it receives 
an average value of 3.5.  

In Germany, Sweden, the USA and Korea, only a few 
respondents state that they would pay for a personal 
TV service (six percent in Germany to twelve percent in 
Korea; see FIG. 49).
As expected, this percentage lies slightly higher among the 
innovation-minded users: in Germany, 15 percent of the in-
novation-minded respondents are prepared to pay for per-
sonal television, in Korea 17 percent and in the USA 18 per-
cent. This trend is also reflected in the two countries where a 
large number of respondents would be willing to pay for this 
future scenario, Brazil and China. In both countries a com-
paratively high number of respondents are willing to pay for 
usage, corresponding to the high average likeability and the 
positive rating for attractiveness, in Brazil 32 percent and in 
China 34 percent. Among the innovation-minded respon-
dents, the figure is as high as 49 and 52 percent.

My personal TV.



“78 percent of the Chinese respondents assume that perso-
nal television already exists in their country – the rest hope  

that it will soon become available.”

Available 
from ...*
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available
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DE SE USA BR CN KR

Already available 32% 27% 48% 53% 78% 67%

Available from ... 26% 28% 18% 16% 10% 12%

Never available 9% 11% 5% 5% 1% 4%

Don’t know 34% 33% 30% 26% 12% 17%

DE SE USA BR CN KR

Immediately 17% 23% 21% 34% 36% 21%

Available from ... 10% 11% 11% 19% 30% 17%

Never available 23% 17% 17% 7% 1% 16%

Don’t know 50% 49% 51% 40% 34% 46%
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Around half of all users would be prepared to use my personal TV if it were 
provided free of charge.
In Germany, 46 percent of respondents state this opinion, in Korea 67 percent. 
In Germany and Sweden, the number of people who would not even use this 
scenario if they could afford it is comparatively high. 35 percent of the German 
respondents and 30 percent of the respondents from Sweden would not even 
consider using personal television if they had the cash available – around one 
third of respondents seem to rule out usage completely on account of various 
misgivings (see FIG. 47).

The majority of respondents in China, Korea and Brazil assume that the 
personal TV service is already available in their country or that it would 
become available to the majority of people in 2011 (see FIG. 50).
A majority of respondents in all countries state that some kind of personal tele-
vision already exists, in Germany the figure is only 32 percent. Asked when they 
would like my personal TV to become available, most respondents answered 
“don’t know.”

FIG. 50: Expected availability date for »my personal TV« vs.  
preferred availability date for »my personal TV«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=306, Sweden (SE) n=299, USA (USA) n=294, Brazil (BR) n=305, China (CN) n=299, Korea (KR) n=300;
Preferred availability date: Germany (DE) n=207, Sweden (SE) n=215, USA (USA) n=167, Brazil (BR) n=150, China (CN) n=67, Korea (KR) n=98

My personal TV.
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My personal TV.

Interpretation

My personal TV describes options for television of the future from a consumer 
standpoint. The technology for some of the options already mentioned – in par-
ticular in the case of IP-based TV services – is already available, but tends to be 
used by a handful of technology-friendly modernists. Further developments in 
the technology can be characterized as eliminating the restrictions of conven-
tional television, as ‘new freedoms’ in usage of the medium. As in other areas of 
personal life, preferences here vary, since some people experience restrictions 
as a positive ‘guide’ that provides orientation. The news at 7:00 p.m. or the ‘Tat-
ort’ thriller at 8:15 p.m. on Sunday may be experienced as a positive structural 
framework in day-to-day viewing. My personal TV will be successful if the new 
options generate value for users and do not unnecessarily eliminate their pre-
sent benefits. This background knowledge makes it easier to understand the 
results shown in this section.

The German respondents have an ambivalent attitude toward the self-
learning function of my personal TV.
The most positive rating for my personal TV in Germany is allocated to the motive 
of not wanting to miss programs (see FIG. 45). This result shows that an everyday 
need put in general terms has the greatest relevance. In contrast, the reference to 
availability of television anywhere tends to be viewed critically. Even though the 
technology for mobile television is already available, i. e., functions and appropri-
ate bandwidth, the pilot projects in Germany which have not been implemented 
(e. g., DVB-H) or not completed successfully (Digital Multimedia Broadcasting) 
show that there is no independent demand potential for mobile television at pre-
sent. As substantiated by other research projects (see, for example, ESPN 2010), 
people have a basic principle when it comes to television: they simply choose the 
best available screen and this is usually a big TV set providing excellent sound 
and vision in their own homes. Their response to the fact that learning systems 
suggest a selection of programs for viewers is ambivalent. These two critical fin-
dings may, at first glance, be surprising, since anywhere availability and intelli-
gent up-front information could be the means of choice for ensuring that viewers 

“My personal TV will  
succeed if the new options 
generate value for users 
and do not unnecessarily 
eliminate their present  
benefits.”
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My personal TV.

do not miss their favorite programs. In the context of other 
research results, the findings are, however, highly plausible: 
the action options at a rational level obviously take too little 
account of the fact that television is about emotions (mood 
management) and that viewing ‘takes place’ spontaneously 
depending on individual situations. Users of my personal TV 
only want as much interaction with the medium as is neces-
sary for them to keep control over program selection.

Relevant barriers for my personal TV are not the result 
of technology and do not relate to specific media.
The drivers and barriers for my personal TV can be traced to 
a broad range of reasons associated with the future scena-
rio itself as well as with respondents’ general fears and ex-
pectations. A very general fear relating to new technology 
developments can be subsumed under the metaphor of the 
‘transparent’ person. The findings of the Future Study show 
that these arguments are particularly relevant in Germany 
(see FIG. 47). This barrier has a subjective as well as an ob-
jective side. Lack of knowledge or uncertainty about what 
could happen and, possibly, concrete (media) knowledge 
and experience of data abuse all play a role here. Suitable 
marketing activities would undoubtedly bring a change; 
nonetheless, it is slightly alarming to find that the innova-
tion-minded respondents, in particular, have more than an 
average fear of data misuse during my personal TV usage. 
Since it is the innovation-minded group who are usually 
opinion leaders in the market, overcoming the fear of data 
misuse for my personal TV will be key to the success of this 
scenario. Possible barriers that were revealed in the survey 
were based on the aspects of navigation and orientation. 
There is no doubting the fact that my personal TV will have 
to help viewers find the best programs to suit their perso-
nal tastes from a seemingly endless offer. Opinions vary on 
the question of whether this solution should simply provi-
de guidance or also (pre-)select programs. 29 percent of the 
German respondents doubt whether my personal TV will 
help them avoid the confrontation with the huge range of 
channels and programs. 

38 percent are worried about being “remotely controlled,” 
almost a quarter believe that personalization could mean 
that they don’t experience any surprises when they watch 
televison (see FIG. 47; concept: Schönbach 2008). People also 
expect my personal TV to be associated with (additional) 
costs even though this factor is not mentioned in the de-
scription. Almost half the respondents in Germany fear that 
the costs could be too high for their personal budgets. In a 
differentiated analysis of willingness to pay, only six percent 
would pay for my personal TV, 46 percent expect the service 
to be available free of charge (see FIG. 49). 

The technology required for my personal TV presents a pro-
blem to only a small minority of the German population. 
Nine percent doubt whether the technology is failsafe – 
here again the innovation-minded respondents are slightly 
more skeptical – and only three percent believe that they 
do not have the technical skills needed to operate personal 
television. Since this result depends to a certain extent on 
previous experiences with modern technology, it serves to 
prove the existence of a high level of state-of-the-art tech-
nology and user competency.

The results show that the barriers relevant to my personal 
TV are not the result of technology or specific to certain 
media but phenomena that are frequently observed as 
technology progresses. People set great store by the word 
‘my’ in personal television; it is, so to speak, the prerequisite 
for accepting the television as personal. Another barrier is 
the argument that the cost of my personal television could 
be too high. 



144

The Pictures  
of the Future. 
Chapter 3
Entertainment  
and storage.

In an international comparison, the German respon-
dents are far less willing to try out my personal TV.
A frequently heard statement is that Germany is the land 
of ideas, but that it could do better in implementing these 
ideas within the country itself. If we take, for example, digi-
tization of television, Germany only takes a mid-range posi-
tion in Europe (see ASTRA Satellite Monitor 2010) and uses 
video-on-demand services comparatively rarely. In a com-
parison of the six countries, the German respondents are 
least willing to try my personal TV (see FIG. 46). The BRICK 
countries that participated in the study – Brazil, China and 
Korea – show the greatest willingness to try it. In a differen-
tiated analysis, we observe that stronger links with the tech-
nical platforms used for moving images – i. e., television and 
Internet – correlate positively with the willingness to under-
go a trial. Nor is it surprising to establish that the innova-
tion-minded respondents would be more willing to try my 
personal TV than the average population. The differences 
between the innovation-minded respondents and the rest 
of the population vary greatly from one country to the next. 
The difference in Germany and the USA is 0.9 and 1.0 points, 
whereas in Korea, Brazil and China it is only 0.2 to 0.4 points. 
The variance between the different countries for a trial with 
my personal TV is not very great in the different age groups. 
Nor does the education aspect reveal any connection to wil-
lingness to give my personal TV a try. It can be concluded for 
all countries that – in comparison with other technology de-
velopments – there is no specific ‘avant-garde’ for my perso-
nal TV. This shows, on the one hand, the risk that there may 
be no push for my personal TV from this avant-garde and, 
on the other hand, that further television developments will 
progress in the mainstream. The vastly different results re-
ceived from the six countries should, from a German stand-
point, be viewed critically: willingness in the BRICK states 
surveyed to try out my personal TV is actually higher among 
the non-innovation-minded respondents than among the 
innovation-minded respondents in Germany.

Data security and costs are critical aspects.
Failure of the technology was considered unlikely and this 
fact, coupled with a largely positive opinion about respon-
dents’ own skills, shows that respondents have virtually no 
doubts about the technical implementation of my personal 
TV. They view the framework conditions critically, above 
all in the areas of data security and costs (see FIG. 47). This 
rating can be seen as a general problem facing society as 
a result of other experiences (see the present discussions 
about personal data on Facebook) rather than relating 
to this specific future scenario. In consequence, the prob-
lem cannot simply be solved within this segment but will 
require further efforts to be made in order to improve the 
climate in Germany. Legislation is a necessary and effecti-
ve means of addressing data privacy issues, but is certainly 
not adequate on its own. Providers are, on the other hand, 
basically free to set any prices they wish for my personal TV. 
Transparency and straightforward rate plans would help to 
minimize the existing reservations with regard to the costs 
of personal television.

Commercial relevance of personal television.
Media continues to be a global growth sector. Since time is 
a factor that limits media usage, growth in this sector will 
shift in the mid-term and in line with the development sta-
tus in individual countries from simple penetration growth 
to a growth in quality. My personal TV is bound to be one of 
the growth areas for television. In Germany, my personal TV 
can build on an excellent infrastructure comprising content 
and technical coverage. The degree to which my personal 
TV can be monetized remains to be seen. However, until the 
reservations regarding data misuse and (unwanted) profile 
creation can be resolved, these factors will put the brakes 
on both demand and development. To protect its position in 
intra- and inter-media competition, personal television will 
advance to represent a necessary quality of service for the 
television medium.

My personal TV.
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Summary and recommendations.
For users, television is a network product, in which the value of the medium incre-
ases with the volume of offers. This user view may collide with providers’ financial 
considerations, especially when it comes to generating unique selling features in 
the market. Developments in other countries, e. g., Great Britain, show, however, 
that one of the reasons why interactive television is so successful there is that all 
providers use the ‘red button’ to access interactive TV services. The application of 
technical and access standards to my personal TV may therefore help bring tech-
nology innovations to market successfully, and to generate trust in technology 
innovations among users.

The technology options, in particular the use of IP-based services, make my per-
sonal TV a logical enhancement of today’s television service. Users are extremely 
sensitive on the subject of their privacy. In order to position this concept success-
fully, it will be necessary to base the concept on clear, easily comprehensible ideas 
relating to concrete day-to-day needs. Television is leisure time, so that situation-
related usage will continue to dominate in the future. My personal TV will only be 
successful if it makes television a more enjoyable experience for users than it has 
already been for the last 60 years.

My personal TV.“Media continues to be a 
global growth sector.”
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Living.
The automatic energy manager.

The healthcare assistant .



As a living space and environment, the home is the center 
of social coexistence, a place where people find personal 
identity and a sense of belonging, but also privacy and se-
curity. Only at the most superficial level does “living” just 
mean the home or its furnishings. Security, protecting pri-
vacy, satisfying social and personal needs and the desire for 
self-fulfillment are fundamental physiological needs. Thus 
living comprehends many “layers” of needs that are cons-
tantly undergoing change due to shifts in social, cultural, 
economic and technological environments and influences. 
Information and communication technologies (ICT) trigger 
changes in needs, but also help in large measure to satisfy 
needs and to do so on an individualized basis.

Looking at the needs of a person through the different pha-
ses of their life, such as education, starting a career, the fami-
ly phase, and retirement, through to needing nursing care, it 
is easy to see the fundamental changes that take place in an 
individual’s basic living requirements. Socio-cultural deve-
lopments also give rise to new focal issues: the demographic 
change in population development calls for the home to be 
further developed as a “third healthcare location.” The main 
anchor points in the home will be wellness and prevention 
equipment, communication links for diagnosis and therapy, 
mobilized medicine, and improved care structures. Every 
kind of home, whether rented apartment, town house or vil-
la, will be supported by ICT. 

Both of the following pictures of the future crucially address 
changes in the way we are living: the automatic energy 
manager for new uses of energy and resources and the 
healthcare assistant at home for new concepts in the area 
of healthcare and nursing care.

Rising energy prices around the globe and the restructuring 
of energy policy increase the need for a low-cost, secure 
energy supply. As the general conditions change, there is 
also a growing desire to influence the selection of resources 
available. Thus future automatic energy managers will in-
fluence both the energy sources used, and the monitoring 
and management of need.

Major structural changes in the energy networks (smart 
grids) are being set in motion by the desire for partial auto-
nomy of heating and electricity supply, which can only be 
managed by ICT. The use of “smart meters” as intelligent, 
digital electricity meters is the basis for all kinds of control 
and assistance functions.

The home will take on huge social importance as the third 
healthcare location. Prevention and fitness equipment will 
increasingly become a general fixture in the home. Genera-
tion-appropriate living functions will reduce the length of 
stays in hospitals and care homes; the home also appears 
to be a suitable care location for chronic or prolonged ill-
nesses. ICT-supported implementation of the functions 
necessary for this in apartments and houses will shape 
the future picture of our homes. In addition to the prophy-
lactic monitoring of vital signs, these functions also make 
it possible to implement personalized care and emergen-
cy management within the home. This is a component of 
round-the-clock care and will be standard medical practice 
in the future. The topic will be illustrated with the help of 
the healthcare assistant.

Highlighting this complex spectrum of future living needs il-
luminates the growing innovation potential arising through 
ICT, as well as the interactions, wishes, opportunities, and 
risks that ICT can make identifiable at an early stage and ea-
sier to assess for the acting forces in the market and society 
(housing sector, home owners, and local authorities). 

In particular, by shifting perspective from a view of smart tech-
nology to smart, needs-driven use of technological potential, 
new contexts and scope for innovation can be identified. 

ICT is the tool for more extensively customizing functions 
and products according to these needs and for establishing 
new causal relationships between hitherto disjointed need 
areas across all functions.
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The automatic  
energy manager.

The automatic  
energy manager.

Percentage ranges are visualized in different font sizes
Basis: all people surveyed about this scenario; Germany (DE) n=300

FIG. 51: Evaluation of individual aspects of  
»the automatic energy manager« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

As part of the energy turnaround, electricity prices are 

expected to increase. I want to support this evolution to 

cleaner sources, but keep my energy costs as low as 

possible at the same time.

There is now an automatic energy manager that monitors 

and controls my energy budget, helping me to reduce  
me energy costs. It also optimizes the use of my 

energy generators and energy storage units. The energy 

manager is a software product that is linked with all of 

my electronic devices and electrical appliances and 

controls my complete electrical energy use. 

The software is simple to install and use. For example, I can 

configure the energy manager to switch on my dishwasher 

when electricity is cheapest – that is, at a time when a lot 

of electricity is being generated (through wind turbines and 

solar power, for example). This helps the environment 

and saves money at the same time. Electricity produced 

by my own generation equipment (such as solar cells or a 

combined heat and power unit) is sold as my household 

electricity. If I have electricity storage units (such as storage 

batteries or an electric car), it stores energy at times when 

electricity is particularly cheap or when I am producing a 

surplus. The energy from these storage units is used with 

priority when electricity gets more expensive. This enables 

me to reduce my enermgy costs significantly. 

21-30%

31-40%
of people surveyed 
marked this.

  Liked	   Viewed critically
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FIG. 52: Visualization of »the automatic energy manager« 

“In Germany, household appliances (e. g., washing  
machines) will be integrated in smart supply networks 
(smart grids) by 2024 at the latest, which will control  
them in an energy-efficient way.”  
(Result from the second phase of the study, thesis 118)
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“End customers now have 
the option of minimizing 
their energy costs by adap-
ting their consumption or 
generation behavior to the 
price development.”

The shortage of conventional fuels (oil, coal, etc.) and the 
expansion of renewable energies pose new challenges 
for the energy industry. In the future, this will mean that 
the electricity supply fluctuates according to the weather, 
which will impact on energy prices. This will result in new 
rate plans with variable prices for energy consumption. 
In terms of energy generation, offers such as photovol-
taic systems, combined heat and power (CHP) plants and 
energy storage will help in the future to balance out energy 
supply and demand. 

End customers now have the option of minimizing their 
energy costs by adapting their consumption or generation 
behavior to the price development. For instance, they can 
delay a laundry cycle until a time interval when prices are 
cheaper, or adjust their heating consumption such that the 
CHP energy can be fed in at a high price. To do this, however, 
the end customer needs to bear in mind a lot of information: 
weather forecasts, energy prices, but also technical details 
and the consumption figures of the appliances to be used. 

This is where the automatic energy manager comes in, pro-
viding convenient, efficient support. It is a software product 
that is linked with the electronic devices and electrical appli-
ances, as well as with energy storage units (e. g., electric car) 
and controls the complete electrical energy use, drawing on 
all kinds of internal and external sources of information. For 
example the energy manager can analyze and prepare all 
information about consumption and generation and give re-
commendations for action. The information can be retrieved 
and displayed via a wide range of terminal equipment, such 
as smartphones or tablet computers. 

Dimension

The automatic  
energy manager.

Autonomous systems and standards are the key.
The energy manager is an information system that controls 
smart devices via in-house communication (smart home) 
and can read smart meters and sensors, (e. g., for tempera-
ture). This requires standardized communication protocols 
(e. g., BACnet), plug and play mechanisms, and control algo-
rithms. Standards (e. g., IEC standards) are especially crucial 
if the energy manager also acts as a gateway for network 
operators or external energy service providers to retrieve 
consumption and generation. 

The energy manager is an autonomous system that makes 
automated decisions and uses artificial intelligence proces-
ses, such as rule-based systems, constraint-satisfaction pro-
blems, or diagnostic methods. These processes operate on 
the basis of logical, physical and chemical models and with 
parameters such as device properties, (thermal) load profi-
les, user preferences and consumption habits. These models 
are supplied with information from a wide range of sources 
(sensors, external services, etc.) or from learning processes. 

Services provided via a web portal can be used to easily 
furnish the energy manager with improved or new func-
tions and detailed information. Service portals and flexible 
software architecture play an important role here from a 
technical perspective. Because personal data are recorded, 
processed and communicated, encryption and data privacy 
are also crucially important issues.
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FIG. 53: What respondents think about a trial with  
»the automatic energy manager.« 

“How likely is it that you would try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=300, Sweden (SE) n=302, USA (USA) n=301, Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=86, Sweden (SE) n=95, USA (USA) n=91, Brazil (BR) n=83, China (CN) n=76, Korea (KR) n=98

Description

Compared with other countries, German respondents 
tended to view the scenario critically.
In Germany, only around a quarter of people surveyed would 
definitely try the automatic energy manager; compared with 
one in two in Brazil (23 percent and 49 percent respectively). 
This picture of the future is generally rated very positively by 
Brazilians, with an average value of 1.7, closely followed by 
China with an average value of 1.8 (see FIG. 53). Respondents 
in Germany and the United States expressed much more 
negative attitudes (average values 2.4 and 2.6). One third of 
German respondents would probably try out this scenario 
(35 percent). By contrast, however, 21 percent are not sure if 
they would try it at all; in the USA this figure is as high as 28 
percent of people surveyed. Even innovation-minded Ger-
man respondents give an average value of just 2.1. By compa-
rison, innovation-minded Chinese respondents were much 
more likely to think about a trial, with a value of 1.4.

All respondents were asked to mark text in the description of 
the automatic energy manager that they liked or that they 
would tend to view critically.

Germans primarily rated positively the option of  
reducing energy costs while at the same time  
protecting the environment.
The Germans marked as positive that the scenario “moni-
tors” my energy budget and optimizes the use of “my energy 
generators,” because “this helps the environment and saves 
money at the same time” (at least 21 to 30 percent; see FIG. 
51). In addition, this makes it possible to “keep energy costs 
as low as possible,” which helps “to reduce energy costs” 
(at least 21 to 40 percent). By contrast, the Germans view-
ed critically the fact that the automatic energy manager is 
a “software product that is linked with all of my electronic 
devices and electrical appliances” (21 to 30 percent). 21 to 30 
percent of the Germans also viewed negatively the fact that 
the energy manager “controls my complete electrical ener-
gy use.” Possibly respondents fear that using the automatic 
energy manager will mean they no longer have any control 
over their own energy use. 

The automatic  
energy manager.
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=300, Sweden (SE) n=302, USA (USA) n=301, Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=86, Sweden (SE) n=95, USA (USA) n=91, Brazil (BR) n=83, China (CN) n=76, Korea (KR) n=98

FIG. 54: Respondents’ concerns about »the automatic energy manager« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 

I would be concerned that …”

In all countries, the most widespread concern 
among respondents is that they will have to buy  
new compatible household appliances.
In Germany, 49 percent are concerned about this; in Korea, 
China and Brazil this figure is even higher (64 percent, 61 
percent and 54 percent; see FIG. 54). It is interesting that the 
results for innovation-minded respondents differ little from 
those for all respondents and, in Korea, for example, this fear 
is even more widespread among the innovation-minded, at 
70 percent. The second greatest concern among the Germans 
is possibly becoming much too dependent on the technolo-
gy (43 percent). In Korea almost as many as one in two are 

concerned about this, while in the USA, only one in five ex-
pressed such a fear (46 percent and 21 percent respectively). 
Likewise, 46 percent of Koreans fear that equipment could 
break down or become unavailable; 40 percent of Germans 
also specified this concern. Among innovation-minded Ger-
mans, as many as 49 percent share this concern. The second 
greatest concern among the Koreans is that the costs would 
potentially be too high (60 percent); a concern shared by 
only 23 percent of Swedes. Another important consideration, 
that data could be misused, was checked by 35 percent of the 
Germans, while this concern was only stated by 13 percent 
in Sweden and 14 percent in Korea. Accordingly, it is hardly 
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energy manager.
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FIG. 55: Ratings for individual aspects of  
»the automatic energy manager« 

 “Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

surprising that, compared to other 
countries, Germany is most concerned 
that their habits could be recorded 
and stored (30 percent), while in Chi-
na this is feared by only half as many  
(14 percent). However, the Chinese 
are all the more worried that their be-
havior could be controlled from afar  
(28 percent). The Brazilians and Kore-
ans are somewhat more relaxed about 
this problem (20 percent and 19 per-
cent), while in the USA, 34 percent na-
med it as a concern. 

In an international comparison 
likeability levels for the automatic 
energy manager vary greatly.
In China and Brazil, the respondents 
liked the scenario quite a lot, with 
average values of 2.1 and 2.2, whereas 
respondents in the USA, Germany and 
Korea tended to view the whole thing 
rather critically (average values 3.0, 2.9 
and 2.9 respectively; see FIG. 55). Res-
pondents from all countries gave the 
scenario similar ratings for being rea-
listic, with average values only ranging 
between 2.4 (China) and 2.6 (Germany, 
Sweden and Korea). Brazil and China 
also gave the best average values with 
regard to the relevance of the scenario 
(2.1 and 2.2 respectively), whereas the 
Germans, Swedes and Americans only 
rated the automatic energy manager 
as somewhat relevant, each giving an 
average value of 2.9. 

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=300, Sweden (SE) n=302, USA (USA) n=301,  
Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=302
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Willingness to use the energy mana-
ger is much higher if it is provided free 
of charge. Around half of all respon-
dents would only use it if it was free; 
this group is largest in Germany and 
China at 58 percent. In general, it can 
be said that willingness to pay and ge-
neral willingness to use the scenario is 
lowest in Germany and the USA: in the 
USA, 22 percent of all respondents say 
they would not use the energy mana-
ger even if they could afford it. In Ger-
many, 13 percent expressed this view.

FIG. 56: Willingness to pay for »the automatic energy manager« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=300, Sweden (SE) n=302, USA (USA) n=301, Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=86, Sweden (SE) n=95, USA (USA) n=91, Brazil (BR) n=83, China (CN) n=76, Korea (KR) n=98

This picture of the future was mainly 
found to be very new and unique in 
Brazil (average value of 1.7), whereas 
the Swedes and Koreans found it to 
be merely somewhat new and unique 
(both giving an average value of 2.6). 
The described scenarios were found 
to be most attractive in Brazil and Chi-
na with a value of 2.1, while the USA 
brought up the rear with an average 
value of 3.1. However, respondents in 
Germany and Sweden also find the 
scenario to be not very attractive com-
pared with other countries (both gi-
ving an average value of 2.7).

More than half of Germans  
would only use the scenario if it 
was provided free of charge  
(58 percent, see FIG. 56). 
Just 16 percent of Germans say they 
would be prepared to pay to use the 
automatic energy manager, compa-
red with as many as 38 percent of re-
spondents in Korea and China. In the 
USA, by contrast, only 17 percent are 
prepared to pay, while 35 percent of 
Brazilians would pay to use the ener-
gy manager. As is to be expected, the 
percentage of innovation-minded res-
pondents who would pay for the auto-
matic energy manager is higher in all 
countries: in China as many as half of 
the innovation-minded respondents 
would pay for it. 

The automatic  
energy manager.



“The majority of Swedes believe on average that the energy  
manager will not become available until 2019 – the majority of  

Brazilians would like it to become available immediately.”
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DE SE USA BR CN KR

Already available 33% 18% 37% 35% 64% 41%

Available from ... 26% 34% 21% 24% 18% 28%

Never available 8% 14% 6% 10% 4% 5%

Don’t know 34% 33% 36% 31% 14% 26%

DE SE USA BR CN KR

Immediately 27% 48% 22% 51% 35% 37%

Available from ... 15% 12% 16% 15% 36% 25%

Never available 8% 4% 12% 5% 2% 6%

Don’t know 50% 36% 50% 28% 27% 32%
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The majority of respondents say that the automatic energy manager is 
already available (see FIG. 57).
With the exception of Sweden, the most given answer for all countries is that the 
scenario is already available; in China, the majority (64 percent) think that this 
is the case, in Germany it’s still 33 percent. In Sweden, however, 34 percent of all 
respondents believe that the scenario will not be available until coming years – on 
average in 2019. Furthermore, a whole 14 percent of Swedish respondents believe 
it will never be available to the majority. 

All respondents who believe the automatic energy manager is not yet available 
this year were additionally asked when they would wish it to become available. 
With the exception of the USA, a large number of respondents in all countries 
gave the answer “immediately.” In both Brazil and Sweden, half the respon-
dents said that the scenario should become available immediately (51 percent 
and 48 percent respectively).

FIG. 57: Expected availability date for »the automatic energy manager« vs.  
preferred availability date for »the automatic energy manager«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=300, Sweden (SE) n=302, USA (USA) n=301, Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=302;
Preferred availability date: Germany (DE) n=200, Sweden (SE) n=246, USA (USA) n=198, Brazil (BR) n=198, China (CN) n=113, Korea (KR) n=183
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Reduce costs – protect the environment.  
Reducing costs is a very strong motivation for private per-
sons to use new technologies. This is also clear in the scena-
rio of the automatic energy manager: 31 to 40 percent of 
German respondents highlighted “reducing energy costs” as 
positive. The importance of costs also figures highly among 
the concerns in the survey (see FIG. 51 and 54): fears of ha-
ving to buy new (expensive) household appliances or that 
costs will become too high due to the automatic energy ma-
nager are very prevalent. At the same time, other topics such 
as complicated operation tend to raise minimal concern in 
this scenario. 

Thus the willingness to become active and, e. g., change 
electricity supplier or use the smart energy manager depend 
hugely on the actual savings potential. For the future, ex-
perts expect rising electricity prices that also vary according 
to the offer. How high they will actually be, especially how 
wide ranging the variable rates and how large the resulting 
savings potential, cannot be precisely predicted at present. 
However, as the results show, the savings potential is crucial 
for the willingness of users to try out the energy manager 
and, if necessary, to spend money on additional appliances 
and software or services. 

Even though energy costs will be one of the main drivers, 
environmental awareness and personal contribution to the 
evolution to cleaner energy sources are important elements 
that should be used for clever marketing and dissemination 
of the service. At least 21 percent of Germans noted “helps 
the environment” in the scenario as positive (see FIG. 51). The 
fact that the personal attitude to this topic must not be un-
derestimated, can be seen, for example, in the pronounced 
enthusiasm for sorting trash in Germany. If the automatic 
energy manager were to be linked to municipal plans for 
regenerative energy supply and active citizen participation 
were offered, this could substantially improve acceptance, 
at least in Germany.
 
Energy manager: I’m already familiar with it. 
At first glance, it appears strange that there is widespread 
belief that an automatic energy manager is already availa-
ble (see FIG. 57). It seems likely that technologies already in 
use today, e. g., control by automatic timer and motion sen-
sors or automatic temperature regulation, might be seen by 
respondents as energy managers. Thus advertising suggests 
smart appliances are already available and usable today. 
This could also explain why the energy manager scenario is 
rated as not particularly novel in several countries. As such, 
the marketing must make it clear that the opportunities and 
possibilities of the “real” energy manager will only become 
effective in future markets with highly variable rates. 

Who has the say?
There are also barriers to reducing costs - an important dri-
ver for the use of an energy manager. High energy prices 
alone will not allow the cost of the energy manager to be 
recouped. Instead, the key issue is the price spread, i. e., the 
difference between cheap and expensive times, in order to 
reduce costs by shifting loads. This calls for variable rates 
and a corresponding technical infrastructure. In Germany, 
however, such solutions have yet to be introduced. 

Interpretation

The automatic  
energy manager.

“Environmental awareness 
and personal contribution 
to the evolution to cleaner 
energy sources are impor-
tant elements in marke-
ting and disseminating the 
service.”
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Concerns about the need to buy new appliances – held by up to 49 percent of Ger-
mans and as many as 64 percent of Koreans (see FIG. 54) – can be counteracted 
with technical concepts that furnish conventional household appliances with mi-
nimal energy manager functions, e. g., using low-cost plug adapters. But offers of 
low-cost loans for the purchase of new appliances are also an option as financial 
incentives, or even a kind of scrapping premium, as occasionally already offered 
by local authorities in Germany for switching to energy-efficient appliances. In 
addition, users should be shown clearly and in an easily comprehensible way how 
they will recoup the necessary investments through the savings they will make. 
Such cost calculations are certainly communicable, as can be seen from the wi-
despread use of solar roofs in Germany.

The survey uncovered a generally critical view of the fact that the automatic 
energy manager controls energy use independently. Presumably, the respon-
dents have the feeling that this means the user’s will is ignored. 21 to 30 percent 
of Germans rated the text “controls my complete electrical energy use” as negative 
(see FIG. 51). The consequence must be that users are given a simple solution for 
understanding the decisions of the energy manager and, if desired, to override 
them. In this way, the user can take over control at any time. For this purpose, the 
energy manager requires a simple, clearly set out user interface for operation and 
information, e. g., on current savings. It is also important for the acceptance of the 
energy manager that, at all events, the normal electricity supply continues if the 
energy manager fails. 

In Germany in particular, the energy manager is also seen as sensitive in the con-
text of data protection and privacy (see FIG. 54). More than a third of the German 
respondents (35 percent) fear that their data could be misused, another 30 percent 
are concerned that their habits could be recorded, stored and presumably then 
also analyzed without their permission. It is therefore necessary to proactively 
address fears about insufficient data protection and a lack of privacy, which can 
likely only be dispelled with proven secure technical solutions in conjunction with 
absolute information transparency. The high degree of sensitivity in Germany to 
the issue of data protection and data security hinders discussions and slows down 
change processes. Nevertheless, the strong protection of individual rights to pri-
vacy in Germany is a value that ought not to be sacrificed, but rather can serve as 
a model for other countries.

Is there a psychological strain? 
In a comparison of countries, it is clear that dependence on a technical solution is 
more keenly felt in Germany (43 percent) and Korea (46 percent) than, for example 
in China (24 percent) or the USA (21 percent). This is probably a question of basic 
attitude toward technology. It is also revealed in the fundamental skepticism of 
the Germans (40 percent) as well as the Koreans (46 percent; see FIG. 54), about 
whether the systems are actually failsafe. This means there is a need for politics 
and society to take positive action to quell these concerns, because the impending 
evolution of the energy markets will bring with it a great deal of technical change 
on the ground. It is worth noting that respondents are comparatively unwilling to 
pay to use an energy manager service: together with the USA, Germany gave the 
lowest score in this regard (see FIG. 56). On the other hand, the Germans were less 
concerned about having to buy new appliances than respondents from countries 
with lower disposable incomes in some cases. The limited willingness to pay may 
be due to the fact that electricity costs are currently comparatively moderate and 
could change if the savings attainable were high. 
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My contribution to an energy turnaround. 
Although the wish to reduce costs quite clearly dominates, a “green” conscience 
and, especially in Germany, a personal contribution to an energy turnaround con-
stitute a social aspect worth exploiting in this area. Precursors to the energy ma-
nager, e. g., an energy price portal could be very helpful for the social acceptance 
of the changes related to an energy turnaround. It can be seen from various citi-
zens’ projects currently run by local authorities on local regenerative energy use 
that the willingness of citizens to engage with changes rises immensely if they 
are actively involved. This includes current information and transparency. The la-
ter switch to an increasingly automatic system then becomes a voluntary step. 
Gradual migration in this way would instantly remove any fear of users about the 
technology making incomprehensible decisions.

Energy turnaround – an export hit. 
The switch to renewable energies is only commercially viable if smart grids allow 
a better balance between supply and demand, thereby allowing optimized use 
of the existing grid infrastructure. Expanding the electricity grid based on peak 
loads is not financially feasible. The energy manager, whether fully automatic 
or initially partly manual, is an important tool for adapting consumption to the 
supply and indirectly controls the load through savings incentives. In particular if 
electromobility becomes popular, electricity volumes used by consumers will rise 
sharply. At the latest then, it will become necessary to directly or indirectly con-
trol consumer behavior in order to ensure network stability and make good use 
of available electricity volumes. With its phase-out of nuclear power, Germany is 
positioning itself as a pioneer in the new energy world and can expect good export 
opportunities for “green” technologies as a result. The energy manager can make 
a major contribution. However, if it is to be commercially viable, the technology 
development must be accompanied by standardization and bureaucratic and re-
gulatory hurdles must be further dismantled. 

What is to be the role of politics, business, science and society?
For many citizens, electricity as a product is not transparent. At present, electricity 
comes in top quality from the socket and is always available in Germany. Presu-
mably, the majority of respondents are aware that the energy turnaround and the 
related use of renewable energies will impact on this situation. It is likely, howe-
ver, that the actual problems entailed in the integration of a fluctuating supply 
and which the energy manager, among other things, is to resolve, are currently 
largely unknown to citizens, and are thus also incomprehensible. As such, respon-
dents’ concerns in all countries are instead focused on additional costs for new 

“The movement toward 
using renewable sources 
such as sun and wind  
supports the global  
trend of greater energy  
self-sufficiency.”
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appliances, dependence on technology, or unreliability of 
the technology (see FIG. 54). It is the responsibility of politics 
and society to give a face to the product electricity and its 
finite nature and to make clear the need for an actual evolu-
tion to cleaner energy sources and what the technical social 
and political consequences of such an evolution will be.

For acceptance, it is crucial that municipal plans are promo-
ted with the close involvement of citizens. “People’s wind 
turbine” and “community power plants” are key phrases in 
the current discussion. It is not about complete energy au-
tonomy for a community, but rather greater independence, 
local energy generation, local balancing and local, transpa-
rent rate setting. 

In the future, without measures such as the automatic ener-
gy manager, it would only be possible to continue guarante-
eing reliable provision through expensive network expansi-
on, which in rural areas is often unprofitable and difficult to 
carry out. This context must be made clear through politics 
and appropriately communicated to citizens. Accordingly, 
model regions that promote regional interests and can act 
as role models for other communities should be supported 
and promoted by public relations activities.

Summary and recommendations.
In order to ensure in the future a regenerative electricity 
supply with the same degree of reliability enjoyed today, a 
number of changes still need to be made. The fully automa-
tic energy manager is one element of this. However, it re-
quires a whole chain of infrastructural measures, and thus 
comes not at the start, but at the end of the energy turna-
round. It is therefore important that migration concepts are 
put in place that provide people with intensive information 
on how to make the most of variable rates and allow initial 
appliances to be integrated into the concept using cost-ef-
fective upgrades (e. g., plug adapters).

Germany must succeed in positioning itself as a pioneer. 
But, as the experience of the last few years has shown, the 
necessary infrastructure work gets more and more difficult 
to carry out. It is therefore essential to actively involve citi-
zens in the changes. Testing of variable rates, e. g., in the e-
energy model regions in Germany, shows that, as a first step, 
providing users with clear, up-to-date information about 
the energy price and the price forecast, e. g., via a portal, 
can arouse interest and enthusiasm. Gradual introduction 
through an initially manual solution “cost saving as a game” 
is therefore conceivable, especially in Germany.

The standardization of solutions and especially interfaces 
must continue to be promoted. The regulatory framework 
should also be revised for the implementation of concepts 
such as “Microgrid” or virtual power stations. Intensive 
technical development, and above all public relations acti-
vities must be dedicated to data protection. 

The movement toward using renewable sources such as sun 
and wind supports the global trend of greater energy self-
sufficiency. It also opens up prospects for less developed re-
gions: on the one hand, they can sell energy as a raw mate-
rial and thereby become somewhat less dependent. On the 
other, as a result of the availability of energy, other modern 
infrastructures, from water supply through to the Internet, 
can follow suit. Energy provides a fertile breeding ground for 
further-reaching changes and potential improvements.



160

The Pictures 
of the Future.
Chapter 4
Living.

The healthcare 
assistant.

The healthcare 
assistant.

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=305

FIG. 58: Evaluation of individual aspects of 
»the healthcare assistant« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

21-30%

31-40%
of people surveyed 
marked this.

When I grow old or become less mobile, I still want to be 

able to live in the familiarity and comfort 
of my own home for as long as I can despite my 

health problems.

The new healthcare assistant can help: a small, mobile robot 

that can look after me around the clock. My new healthcare 

assistant has everything I need, such as meals, drinks, my 

medicines or a trash can. It regularly brings me cold and 

warm meals (pre-prepared meals, that it warms up for 

me) and reminds me to drink enough liquids. 

Every few days, my healthcare assistant is checked by a 

service that clears out trash and out-of-date food and med-

icine and restocks it in accordance with my preferences. 

If supplies of certain foods run low, it orders them for me 

automatically on the Internet. My doctor also updates 

his instructions over the Internet, enabling my health-

care assistant to order (and replenish) my medicines 

automatically and have them delivered. Of course, it 

also makes sure I get the right dosages at the right times, 

and records all the medicines I take. The healthcare assis-

tant plugs itself into a power socket automatically to 

recharge its batteries. 

 Liked  Viewed critically



“‘Round-the-clock’ care of individuals (senior citizens, 
patients) in their own home by means of ICT systems 
will be the medical healthcare standard in Germany 
by 2024 at the latest.”
(Result from the second phase of the study, thesis 126)

FIG. 59: Visualization of »the healthcare assistant« 
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“The healthcare assistant 
helps people to keep their 
independence for longer.”

Healthcare assistant allows individuals to stay in their 
own homes.
The healthcare assistant helps individuals who are finding 
it increasingly difficult to cope with everyday life at home to 
keep their independence for longer.

It works from the everyday needs of an individual. The im-
portant thing is to ensure that these needs are met, and not 
necessarily that everything continues in exactly the same 
way as before.

This can be illustrated, for instance, with eating and drinking. 
It is important that individuals have enough to drink, and 
that they like the drinks – not that they are first prepared by 
someone in the kitchen. 

The components used are tried and tested and  
cost-effective.
The healthcare assistant rigorously follows this approach: it 
is good if it is high-quality and easy to use, and if it helps the 
person through the day cost-effectively and reliably. 

Drinks are freshly prepared, the water reserve is kept cool for 
one to two days, fresher than it would be from the faucet. 
Food is pre-cooked, e. g., in a hotel kitchen and kept cool in 
the healthcare assistant until it is prepared. The food and 
drink offered are therefore of high quality, but easily prepa-
red and handled. 

Dimension

The healthcare 
assistant.

The food and drinks required for one or two days are kept 
cool in the healthcare assistant in containers made for the 
system. The handling technology of the healthcare assis-
tant is very simple because only known objects are moved 
to and fro between known places. This means it can move 
cups, plates or cutlery around very reliably. To serve up, 
the healthcare assistant places food or drinks on its rota-
ting tray, which it then swivels toward the user. After use, it 
clears away everything from the table. The rubbish is dispo-
sed of by means of a slider, which is also very simple. 

Most people who want to use this assistant are likely to be in 
need of care. The assistant is then used under the supervisi-
on of the carer who comes to the home daily. 

This carer also prepares the medicines. They are then of-
fered by the healthcare assistant at the right time of the 
morning, midday or evening, before or after the meal, in a 
portion cup, if necessary with liquid. The healthcare assis-
tant is completely reliable in this regard, and all its actions 
can be saved and traced.  

All its activities are monitored through sensors in the sys-
tem, which records a full picture of the user and their mo-
vements and activities. This allows the healthcare assistant 
to effectively interact with the user, e. g., to raise the alarm 
if the person should fall or become suddenly motionless. It 
shows its notifications on a display, which can also serve as 
a video telephone.
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FIG. 60: What respondents think about a trial with  
»the healthcare assistant.« 

“How likely is it that you would try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=305, Sweden (SE) n=304, USA (USA) n=305, Brazil (BR) n=302, China (CN) n=303, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=89, Sweden (SE) n=88, USA (USA) n=99, Brazil (BR) n=95, China (CN) n=99, Korea (KR) n=92

Description

Germany and the USA tend to be less open to the healthcare assistant.  
Both German and U.S. respondents gave an average value of 3.0, saying that they 
were not sure if they would try out the healthcare assistant (see FIG. 60). In these 
countries, just 14 percent of respondents said they would definitely want to try 
out the scenario, compared with 37 percent in Brazil. This can also clearly be seen 
in the average value of 2.1, which puts Brazil (together with China) at the top of the 
country ranking on this question. 

Contrary to expectations, innovation-minded respondents show little willingness 
to try it out. In Brazil and China, the average value for innovation-minded res-
pondents was just 0.2 points more positive in regard to a trial, in Germany just 0.3 
points. In Sweden, by contrast, the difference between all respondents and the 
innovation-minded is substantial (average value for all respondents: 2.9, average 
value for innovation-minded respondents: 2.2): unlike the more uncertain group 
of all respondents, the innovation-minded in Sweden would probably try out the 
healthcare assistant. 

The respondents were asked to mark text for each scenario that they particularly 
liked or would view critically.

The healthcare 
assistant.



no concerns

my home would 
have to be altered

I can’t operate it 
by myself/it’s too 
difficult to use

I can no longer do 
what I enjoy

the technology is 
too immature

my data could be 
misused

I am forced to use 
the service 

the systems fail or 
become unavailable

it gives me the 
wrong medicines/
administers the 
wrong dosage

the costs would be 
too high for me

my social environment 
is withdrawn because 
the healthcare assis-
tant looks after me

3%

4 %

14 %
15%

15 %
15%

18 %
15%

20 %
16%

22 %
18%

36 %
37%

37 %
36%

44 %
39%

46 %
48%

46 %
51%

Total
Innov. respondents*

Germany

70% 22% 33% 39% 23%
60% 27% 36% 40% 27%

32% 57% 59% 45% 69%
40% 51% 65% 41% 75%

53% 53% 31% 56% 64%
49% 52% 31% 61% 65%

49% 37% 35% 37% 56%
47% 33% 45% 40% 60%

28% 22% 32% 59% 42%
33% 32% 38% 65% 36%

15% 27% 18% 27% 19%
16% 22% 9% 30% 17%

23% 23% 14% 13% 26%
17% 21% 15% 13% 29%

23% 17% 20% 13% 6%
21% 23% 25% 16% 3%

11% 7% 14% 19% 10%
13% 2% 13% 18% 9%

10% 7% 25% 17% 17%
10% 6% 25% 23% 17%

3% 7% 3% 0% 2%
4% 10% 5% 0% 1%
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=305, Sweden (SE) n=304, USA (USA) n=305, Brazil (BR) n=302, China (CN) n=303, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=89, Sweden (SE) n=88, USA (USA) n=99, Brazil (BR) n=95, China (CN) n=99, Korea (KR) n=92

FIG. 61: Respondents’ concerns about »the healthcare assistant« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 

I would be concerned that...”

It is noticeable that the  
Germany respondents marked 
many aspects of the healthcare  
assistant as positive. 
Parts of the passage “to be able to live 
in the familiarity and comfort of my 
own home for as long as I can” were 
highlighted by up to 40 percent of the 
Germans – thus the core benefit of 
the scenario is viewed positively by 
a large number of respondents (see 
FIG. 58). But the main service of the 

healthcare assistant was also high-
lighted, i. e., that the assistant has a lot 
that “I need, such as meals, drinks, my 
medicines [or a] trash can” and thus 
provides “regular [cold and warm] me-
als” and “reminds me to drink enough 
liquids” (all 21 to 30 percent). The Ger-
man respondents also liked the fact 
that the healthcare assistant “plugs 
itself into a power socket automati-
cally” to recharge (21 to 30 percent) 
and that the doctor can update his 

instructions over the Internet – which 
puts the assistant in a position to give 
the right doses of medicines and to 
replenish them if necessary. Interes-
tingly, just as many respondents rated 
the latter aspect critically. 21 to 30 per-
cent of the Germans marked critically 
the updating over the Internet, but 
also the ordering and replenishing of 
medicines automatically and having 
them delivered. “Pre-prepared meals” 
were also marked as negative by 21 to 

The healthcare 
assistant.
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Likeable 3.6 3.7 3.2 2.5 2.3 3.3 

Realistic 3.4 3.4 3.1 3.0 2.6 2.9 

Relevant 3.7 3.8 3.6 2.4 2.4 3.1 

Transparent 2.8 3.1 2.7 2.6 2.2 3.0 

Unique 1.8 2.3 2.0 1.7 2.1 2.6 

Attractive 3.4 3.4 3.1 2.4 2.3 2.9 

Germany BrazilSweden USA China Korea
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FIG. 62: Ratings for individual aspects of  
»the healthcare assistant« 

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

30 percent of all the people surveyed 
about this scenario – an aspect that 
could clearly be improved on.

The greatest concern in Germany 
is the withdrawal of the social 
environment.
Understandably, many respondents 
are concerned that their social envi-
ronment could withdraw if they had 
a healthcare assistant; 46 percent of 
Germans indicate this (see FIG. 61). 
Interestingly, the prevalence of this 
concern varies widely from country 
to country. While in the USA only one 
in five shares this fear (22 percent), in 
Sweden it is as many as 70 percent. 
There is already an important finding 
here, that sensibilities on this issue 
vary widely internationally and, to en-
sure success, these sensibilities should 
be specifically addressed accordingly.
Concern about costs is also wides-
pread in Germany, with 46 percent of 
respondents naming it. In Korea this is 
actually the main concern (69 percent). 

For this scenario in particular, a re-
liable working of the technology is 
important. This is also reflected in the 
respondents answers: 44 percent of 
Germans indicated a concern that it 
could break down; in Sweden and the 
USA it is 53 percent; in Korea it is as 
many as 64 percent. A related concern 
is that the technology could be too 
immature; however, this is not quite 
so widespread in Germany, where this 
aspect was only checked by 36 percent 
of respondents. In China, by contrast, 
59 percent of respondents are concer-
ned that the technology may be too 
immature to take over the described 
services for people in need of care.

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=305, Sweden (SE) n=304, USA (USA) n=305,  
Brazil (BR) n=302, China (CN) n=303, Korea (KR) n=302

The healthcare 
assistant.



I would use it even if I had 
to pay for it

I would only use it if it were 
available free of charge

I wouldn't use it even 
if I could afford it

Don’t know

Total

Innovation-minded respondents

43% 37 % 16% 5%

35 % 43 % 15 % 7 %
Korea

37% 7%52% 3%

43 %42 %

2 %

7 %7 %
China

26% 16% 9%49%

36 % 40% 15 % 10 %
Brazil

21 % 29 %33 %17 %

32 %13 % 32 % 22 %
USA

39 % 20 % 15 %26 %

17 % 27 % 42 %
Sweden

15 %

26 % 34 % 25% 15%

15 % 27 % 38 % 20 %
Germany
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FIG. 63: Willingness to pay for »the healthcare assistant« 

 “When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=305, Sweden (SE) n=304, USA (USA) n=305, Brazil (BR) n=302, China (CN) n=303, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=89, Sweden (SE) n=88, USA (USA) n=99, Brazil (BR) n=95, China (CN) n=99, Korea (KR) n=92

In all countries, at least one in three fears that the health-
care assistant could give the person in need of care the 
wrong medicines or the wrong dosages (e. g., Germany, USA 
and China each 37 percent) – in Korea as many as 56 per-
cent of respondents are concerned about this. Thus directly 
after the social aspect and the issue of cost, the reliability 
of the technology plays an important role for most res-
pondents – communicating this to future users and their 
families seems to be one of the most important tasks for 
acceptance of the healthcare assistant in the home.

An international comparison reveals a wide range of 
ratings of the likeability of the healthcare assistant.
While the Chinese on average like the scenario very much 
(average value 2.3), it is only somewhat well received in Swe-
den (average value 3.7; see FIG. 62). The Germans also are 
less keen on the scenario (average value 3.6); just six percent 
of respondents say they find it an excellent idea to have a 
healthcare assistant at home. A similarly varied assessment 
is given to the relevance of the described future scenario. 
While the Brazilians and Chinese on average assess the 
assistant as very relevant (average value 2.4), respondents 
in the USA, Germany and Sweden find it to be less relevant 
(average value 3.6, 3.7 and 3.8 respectively). 

Interestingly, the scenario is especially deemed to be very 
new and unique in Brazil and Germany (average value 1.7 
and 1.8). Korea, however, finds it to be least new and unique 
(average value 2.6); the use of household robots is perhaps 
most widespread here today. Respondents from all coun-
tries on average find the description of a healthcare assis-
tant to be somewhat realistic. The values for this vary from 
2.6 (China) to 3.4 (Germany and Sweden).

Although the willingness to pay for the healthcare 
assistant differs substantially internationally, in  
every country at least one in eight is willing  
to pay for this service. 
In China, 42 percent of respondents are prepared to pay 
for the healthcare assistant service, whereas in Germa-
ny it is just 15 percent, and in the USA only 13 percent (see 
FIG. 63). Even among the innovation-minded in the USA, 
no more than 17 percent would be prepared to pay to use 
the assistant; in Germany willingness to pay among this 
group is substantially higher, at 26 percent. Another key 
indicator for acceptance of the scenario is the willingness 
to at least use the described service if it is provided free of 
charge. Germany and Sweden recorded the lowest percen-
tages overall here, with just 27 percent of respondents from 

The healthcare 
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“47 percent of the Chinese are of the opinion that the  
healthcare assistant will be available for the majority of  
people in China by the end of the year at the latest – the  

majority hopes this will be the case.”
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Already available 8% 6% 13% 23% 47% 21%

Available from ... 35% 32% 33% 28% 26% 40%

Never available 24% 36% 22% 19% 6% 11%

Don’t know 33% 27% 32% 30% 21% 28%

DE SE USA BR CN KR

Immediately 22% 22% 24% 42% 36% 30%

Available from ... 12% 11% 15% 22% 36% 26%

Never available 28% 38% 22% 10% 3% 10%

Don’t know 38% 29% 39% 25% 24% 35%
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both countries ticking this box. This 
group is much larger in China and Ko-
rea at 43 percent. It is telling that in 
Germany and Sweden, the majority of 
respondents say they would not want 
to use the assistant even if they had 
enough money (38 and 42 percent, 
respectively). Among the innovation-
minded in both countries, this group 
is substantially smaller (25 and 20 
percent, respectively). In both these 
countries there still appears to be a 
high degree of skepticism on the issue 
of future healthcare at home with the 
assistance of household robots, which 
contrasts with significantly higher ac-
ceptance in comparable countries.

While almost all countries expect 
the healthcare assistant to only 
become available in the future, 
almost half of the Chinese say it 
is already available or will still 
become available in 2011.
47 percent of the Chinese think the 
assistant will be available by the end 
of the year at the latest (see FIG. 64). 
In Germany, by contrast, around one 
third (35 percent) think this will not 
be the case for several years yet, on 
average in 2021. In Sweden, the lar-
gest number of respondents even 
believe that the healthcare assistant 
will never be available to the majo-
rity of people (36 percent). While in 

Brazil, China, Korea and the USA the 
hope prevails that the scenario will 
be available as soon as possible, a lar-
ge number of respondents in Sweden 
and Germany do not want the assis-
tant to ever be available for the ma-
jority of people in their country; also 
many do not know when they would 
like the scenario to be available.

FIG. 64: Expected availability date for »the healthcare assistant« vs.  
preferred availability date for »the healthcare assistant«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=305, Sweden (SE) n=304, USA (USA) n=305, Brazil (BR) n=302, China (CN) n=303, Korea (KR) n=302;
Preferred availability date: Germany (DE) n=279, Sweden (SE) n=287, USA (USA) n=258, Brazil (BR) n=246, China (CN) n=163, Korea (KR) n=244

The healthcare 
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“It is feared that 
use of the health-
care assistant will 
reduce social  
contact for those  
in need of care.”

Interpretation

The healthcare 
assistant.

The healthcare assistant – support for supporters.
Thousands of people with mild cognitive impairment live 
alone at home in Germany. If they become unable to cope 
with everyday life, they are at risk. Household appliances 
are used incorrectly, spoiled food is eaten or not enough 
liquids are drunk. Carers can come to the house on a daily 
basis and put everything right for the moment. But they 
can’t stay, they have to move on – there are not enough ca-
rers at present. This is where the healthcare assistant can 
provide support: it stays and can do a great deal not only 
to help a person cope with everyday life, but also to make it 
pleasant. The healthcare assistant knows the date and time 
and brings structure to the day. It can prepare and serve 
food and drinks, clear away rubbish and its display serves as 
a video telephone. It offers medicines prepared by the carer 
at the right time.

The majority of support offered by the healthcare assistant 
is viewed positively by respondents. The prospect of being  
“able to live in the familiarity and comfort of my own home”  
seems to be especially attractive to 31 to 40 percent of re-
spondents in Germany. However, surprisingly, the survey 
shows that citizens of high-tech countries such as Germany 

and the USA are still scarcely prepared to accept this kind 
of support, while acceptance is very much higher in Brazil 
and China (see FIG. 58 and FIG. 60). Presumably, there is an 
underlying fear among people in the high-tech countries of 
excessive mechanization, which also shows itself in skep-
ticism about automated restocking (of medicines) over the 
Internet and the concern about whether a “machine” can 
dispense medicines correctly.

There is a large and receptive market.
A key finding of the survey is that there is a large and recep-
tive market for the healthcare assistant, namely in China: 42 
percent of people surveyed there are prepared to pay for the 
healthcare assistant service and another 43 percent would 
use it if it was provided free of charge. In light of the fact that 
traditional family relationships still dominate the culture 
of care in China, this openness to innovation is surprising. 
Furthermore, a large proportion of the Chinese (47 percent) 
are of the opinion that the healthcare assistant can already 
be built today. 

In contrast, in Germany and Sweden the healthcare assis-
tant is generally viewed with greater skepticism. Although 
the ageing of society is more advanced here overall and the 
lack of nursing staff is already evident, respondents in these 
countries were much less open. They also expect the assis-
tant not to become available until a much later date (see 
FIG. 60 and 64).

People must be made aware of the supporting nature 
of the healthcare assistant.
“It is feared that use of the healthcare assistant will reduce 
social contact for those in need of care.” This barrier, which 
is particularly high in Sweden (70 percent) and Germany (46 
percent), must be counteracted especially intensively befo-
re and during rollout. There is also a mistrust in the reliabi-
lity of the technology – understandably so, given the sensi-
tivity of its area of application. The survey shows that this 
fear is also widespread in Korea (64 percent; see FIG. 61). In 
connection with this, the concern “[that] it would give me 
the wrong medicines” is also the most common in Korea. 
With the exception of Sweden, around half or more of res-
pondents in all other countries also have concerns about the 
costs. However, the intensity and weighting of this concern 
varies substantially around the world.
 
In light of the aging of societies around the world, it can 
now no longer be assumed that families will provide care. 
In addition, a lack of staff means that it is no longer possib-
le to provide the required level of support and care at home 
without technical support. German respondents recognize 
the great advantage of the healthcare assistant for retai-
ning autonomy at home (see FIG. 58). This basic openness to 
the main aspect of the assistant should form the basis for 
a comprehensive concept for “autonomous life at home in 
old age.” However, this requires the above-mentioned main 
barriers to be overcome.
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Technologies available, lack of acceptance.
It appears that openness to innovative approaches depends 
less on the current state of the technology, and more on a 
country’s rate of technological, political and social develop-
ment. Without question, China is currently changing much 
faster and more profoundly than, for example, Germany. 
The Chinese are just discovering how new technologies 
can make everyday life easier. In Germany, by contrast, the 
majority of older people have long been familiar with the 
modern technological conveniences relevant for them (e. g., 
central heating, telephone and television). The Chinese and 
Korean respondents tend to be significantly more experi-
mental and open overall than, for example, the German res-
pondents (see FIG. 60). Thus the consistently large concerns 
about technical failure or malfunctioning must be taken 
seriously (see FIG. 61). This is where the educational work 
should come in. The messages associated with the health-
care assistant must therefore be that the basic technologies 
of the healthcare assistant are technically mature, safe and 
reliable, and that these components are now to be com-
bined safely and reliably in the healthcare assistant, which 
will then provide valuable support to enable people to have 
an autonomous life at home for longer.

Fears about social relationships lead to a rejection of 
supporting technology.
The healthcare assistant helps people to cope with everyday 
life. This help in itself is certainly desired by respondents – 21 
to 30 percent of respondents in Germany like the idea of ha-
ving meals, drinks and medicines provided and rubbish dis-
posed of. Nevertheless, the healthcare assistant is not popu-
lar. On the contrary, a significant proportion of Germans and 
Swedes (approximately one third), hope it never becomes 
available. This contradiction can be best explained by fears 
of a reduction in social contact. It is possible that many res-
pondents think that using the healthcare assistant would give 
family members, friends and acquaintances who provide care 
the feeling that the care is no longer required or take it as an 
opportunity to reduce their own efforts. But it is also concei-
vable that people fear they will have less social contact if fa-
mily members, friends and acquaintances are “frightened off” 
by the healthcare assistant and possible associations with, for 
example, medical apparatus. Great care must be taken when 
introducing the healthcare assistant to communicate that it 
does not replace people – doctors, carers, support staff, but 
also family and friends – but rather supports them. 

The healthcare assistant is a realistic alternative to 
in-patient facilities. 
The following view relates to Germany, but should be trans-
ferrable to other countries. The burden on nursing care in-
surance would be lightened by at least EUR 300 million a 
year if the good 40,000 outpatients in Care Level I could live 
at home for a year longer. For Alzheimer’s patients, for ex-
ample, the mild and moderate phases each last about three 
years. Adapted support from the healthcare assistant can 
make it entirely possible for such people to remain at home 
for several years. Thus the healthcare assistant could save 
billions. The costs are moderate. With the number of units 
that seems realistic given the market pull in China, a price in 
the lower four-digits should be possible for a piece of equip-
ment that can easily last for five years. With monthly run-
ning costs at around a hundred euros, the net saving would 
be in the region of hundreds of millions of euros per year. 
Worldwide, the overall potential of the healthcare assistant 
is correspondingly higher. In the near future, approximately 
0.1 percent of the population in half the world will require 
this kind of care, i. e., there is demand for several hundred 
thousand healthcare assistants per year (approximately 1 
percent of automotive production). That is a market of sever-
al hundred million euros.

Longer at home.
The healthcare assistant delivers wide-ranging benefits. Peo-
ple who require care or have mild cognitive impairment win 
a few more years of living in familiar surroundings. The lack of 
nursing staff can be ameliorated; the burden on nursing care 
insurance is significantly lightened. The industry opens up to 
a new, significant global market and new economic growth 
creates jobs. German society cannot manage this change alo-
ne, but it can initiate a global trend. The technology can be 
expertly developed and cost-effectively produced with high 
quality guaranteed in international cooperation. 

Technology as man’s friend.
In Germany, it is the responsibility of politics to create the 
right environment for an innovative, efficient care system 
that is tailored to people’s needs. To this end, outpatient care 
services and families should be convinced of the benefits of 
using the healthcare assistant. The care services could rec-
laim the costs through nursing care insurance, although this 
form of care would come somewhere between outpatient 
and inpatient care. Responsible people in the healthcare sys-
tem – doctors, health insurance companies and carers – must 
communicate to people and their families that the health-
care assistant is part of the care concept that complements 
the function of carers and does not somehow replace them. 
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The scientific and technical requirements for the healthcare 
assistant are already in place today. Business just needs to 
build prototypes that can prove that the concept is fit for 
purpose. This must then be followed by the development 
of technically mature, safe, reliable and, last but not least, 
cost-effective series production. 

Summary and recommendations.
In light of the fact that the population is shrinking in the 
medium to long term, while at the same time growing ol-
der and increasingly in need of care, it is scarcely possible 
to provide decent care without technical support. In many 
countries, there will in the future no longer be enough hu-
man carers to routinely give care at home to people who are 
no longer able to cope with everyday life. The healthcare 
assistant offers an attractive alternative, helping older peo-
ple to live an autonomous life at home for much longer, but 
with comprehensive care. 

However, in order to overcome the main barriers related 
to the healthcare assistant, a comprehensive concept for 
“autonomous life at home in old age” must be developed, 
implemented, and communicated with the following three 
components:
(1) The healthcare assistant supports and protects against 
social isolation: the care service, medical care and everyday 
support (“meals on wheels,” household help) complement 
each other and must be closely coordinated. This allows 
users to see the technical aid as a care add-on. The health-
care assistant even makes it easier to keep up social con-
tact with friends, acquaintances and family. For example, it 
helps with entertaining guests and takes on physically stre-
nuous tasks in the immediate environment.
(2) The healthcare assistant is safe and reliable: because 
only tried and tested and already existing components are 
used, high technical quality, robustness and reliability can 
be ensured while keeping the price reasonable.
(3) Anyone can afford the healthcare assistant: ultimately, 
the reimbursement of costs must be coordinated. The use 
of the healthcare assistant could be financed, for example, 
within the framework of nursing care insurance as an inter-
mediate stage between traditional care at home and mo-
ving to an outpatient facility. 

Introduction of the healthcare assistant requires it to be 
incorporated into a comprehensive healthcare and nursing 
model for “autonomous life at home in old age,” building on 
the acceptance which certainly exists overall, based on the 
following points: helping to maintain and increase social 
contact of those in need of care, creating trust in the tech-
nology used, and structuring the reimbursement of costs:
(1) Interaction between the persons involved (doctors, 
health insurance companies, nursing and support staff): the 
doctor determines together with the nursing staff whether 
the healthcare assistant would be expedient in the specific 
case and makes a recommendation to the health insurer. 
(2) Billing and reimbursement model anchored in the social 
security system: outpatient care with the healthcare assis-
tant is offered as an intermediate solution between outpa-
tient and inpatient care if doing so makes it possible for the 
user to stay in their own home for longer at a lower cost than 
would be incurred for an inpatient facility. Even slightly hig-
her costs would be justifiable if it improved the health prog-
nosis and quality of life of older people.
(3) Development of technical solutions: the individual tech-
nologies required for the healthcare assistant are already in 
place today. The next step is to provide mature, safe, reliable, 
easy to use, and low-cost complete systems. In addition, in-
tensive educational work should be carried out and the right 
messages associated with the healthcare assistant need to 
be communicated: the basic technologies of the healthcare 
assistant are technically mature, safe and reliable. These 
components are now to be combined securely and reliably 
in the healthcare assistant, which will then provide valua-
ble support to enable people to have an autonomous life at 
home for longer.
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(4) Worldwide rollout: the healthcare assistant should be designed according 
to a modular concept, so it can be adapted to different disease patterns as well 
as cultural aspects. Thus the different situations in the various regions can be 
accounted for. Acceptance is especially high in China, where the market is very 
big. Hence China can be addressed directly as a market. Germany could have an 
impact externally as a source of inspiration and technical innovation, since the 
terms “made in Germany” and “invented in Germany” are highly persuasive in 
China. Developed and initially introduced in Germany, then launched in the Chi-
nese media, the healthcare assistant could in the future largely be built in China 
and also mainly used there. Of course, it will then also be available in other re-
gions of the world, where it can be used to support those in need of care and to 
lighten the burden on the social security system. 
(5) Marketing concept: as the survey shows, marketing of the healthcare assistant 
must take into account widely different regional sensibilities. It is also necessary 
to carry out further precise analyses of the regional status quo in the social secu-
rity systems, the attitudes of those in need of care and their families, doctors, and 
carers, and the care infrastructures. The healthcare assistant should not be positi-
oned exclusively as a device for disabled people or the elderly. Rather it should be 
made clear, e. g., by offering a “lifestyle” version in high-end hotels, that it provides 
“luxury,” namely personal service. 

“The scientific and  
technical requirements  
for the healthcare  
assistant are already  
in place today.”
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“Health is a state of complete physical, mental and social 
well-being and not merely the absence of disease or in-
firmity.” (World Health Organisation 1946). Based on this 
generally accepted definition of the term health, there are 
various possible individual interpretations of a person’s 
needs in terms of their health. They all depend on the 
sociocultural background. In those regions of the world 
which represent the largest proportion of the world’s po-
pulation as well as exponential population growth, access 
to minimal basic medicine will remain one of the most 
urgent challenges facing the world’s population for the 
foreseeable future. 

Due to rising life expectancies and the inversion of the 
age pyramid, highly developed healthcare systems are 
encountering new constellations of problems and needs 
that stand in opposition to general needs and the health 
needs of the individual. Globally, this is illustrated by a 
trend that is currently classified by the United Nations as 
“threatening to the development and implementation of 
internationally agreed social and economic goals,” namely 
the rapid rise in non-communicable diseases. “Non-com-
municable diseases” that are particularly threatening in 
their effects on national economies include cardiovascular 
diseases, cancer, respiratory diseases, and diabetes (see UN 
News Centre 2011). These diseases are primarily caused by 
unhealthy lifestyles, poor nutrition, or alcohol and tobacco 
consumption and a lack of exercise. A good example of this 
is the already increasingly common incidence of obesity in 
children and subsequent development of type 2 diabetes, 
which pose huge challenges for healthcare systems. 

There is an increased need for action on significantly and 
fundamentally improving the basis for medical inter-
ventions, including an increased efficiency in the field of  
biomedical research, in the development of sustainable  
healthcare systems, and with regard to satisfying the 
health needs of the individual. How can ICT innovations 
contribute to the provision of optimum solutions and at the 
same time account for the different socio-cultural features 
found around the world? 

Modern communication methods will enable access to in-
formation and health advice in all cultural zones, tailored 
to the relevant environment. This can be, for example, in-
structions on how to treat a tropical infection, or also help 
with preventive action to avoid illness as a result of a lack 
of exercise, poor nutrition or inadequate hygiene. Social 
networks and non-governmental organizations (NGOs) are 
starting to support structured and institutional measures 
to evolve healthcare and at the same time develop efficient 
measures for raising health awareness. This also includes 
supporting potential preventive measures and therapies. It 
will be possible to communicate and interact with all per-
sons involved in the healthcare system more efficiently, fas-
ter, and without delays.

Both of the following scenarios show different ICT-based 
functions related to healthcare services of the future. 

The linking up of mobile technologies with ICT techno-
logies on the basis of modern, miniaturized diagnostics 
procedures (lab-on-a-chip, diagnostic imaging, sensor 
technology for vital functions, etc.), i. e., the proactive mer-
ging of convergent technologies (“technology morphing”), 
results in simple, customized healthcare solutions available 
on a mobile basis. The frequency of visits to the doctor is 
reduced and “remote diagnostics” are facilitated in far-
flung regions. This ensures increased qualified care despite 
a lack of doctors. The following section on telemonitoring 
expressly illustrates such a future vision.

If the provision and management of personal health data is 
optimized, the information requirement can provide sub-
stantial savings potential and at the same time offer the 
possibility of increased efficiency and improved healthcare 
services. However, data protection considerations, easy 
handling of the relevant data sets, intelligent assistance, 
and emergency data provision are still in the early stages. 
The discussion about meeting the costs of introducing cor-
responding systems is a challenge for society. The article 
on the intelligent doctor’s report and the electronic 
prescription discusses this kind of scenario.



FIG. 65: Visualization of »telemonitoring«

“The recording of vital signs (e. g., pulse, blood pressure or 
blood sugar) in connection with a mobile device, such as the 
cell phone will be widespread in the German healthcare sys-
tem for prevention or medical monitoring (e. g., for chronic 
illnesses) by 2024 at the latest.”  
(Result from the second phase of the study, thesis 128)
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If I become chronically ill, I want my doctor to monitor my 

physical condition regularly, without having to visit the 

doctor’s offi ce every time. 

Telemonitoring lets my doctor monitor my values remotely, 

so I don’t even have to leave my home. The system allows 

me to record my values regularly, without a great deal of 

effort, in my familiar surroundings and saves me a 

trip to the doctor.

The necessary medical equipment was provided 
to me by my health insurance company.
A healthcare worker showed me how to use it, and it is 

really quite simple to operate. The device, which is like a 

smart watch, monitors my vital functions such as pulse, 

blood pressure, temperature and oxygen content, and 

records them regularly. This data is then sent to my 

doctor automatically. As a result, my doctor has access  

to my current and past values at all times and can monitor 

them continuously. Should the values worsen, he can detect 

them and react much sooner. I feel much safer and have 

better chances of avoiding a relapse.

Percentage ranges are visualized in different font sizes
Basis: all people surveyed about this scenario; Germany(DE) n=297

FIG. 66: Evaluation of individual aspects of »telemonitoring« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

21-30%

31-40%
of people surveyed 
marked this point.

 Liked  Viewed critically
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“The results clearly show 
that this topic matters  
to people and thus they  
expect telemonitoring to 
become reality.”

Telemonitoring – technology, healthcare system and 
users are called upon. 
Telemonitoring, i. e., the remote recording of health data 
and the transmission of these data to the doctor, are more 
or less imminent in the evolution of healthcare systems. 
The term “systems” here is key, as it relates not just to one 
technology or device, but to the interaction of people in 
various roles (e. g., doctor and patient), devices that are in 
direct contact with a person’s body, and information and 
communication technologies which are largely beyond the 
control of the parties involved.

For the user (or patient), telemonitoring primarily manifests 
itself in the interaction with measurement devices and (tele)
communication with the doctor. Indirectly, however, telemo-
nitoring also affects other aspects of one‘s living environ-
ment, e. g., financial and time resources, private sphere, and 
subjective feeling of security with regard to one‘s own health.

In light of this, the question arises of whether it’s worth the 
effort. Or more precisely, what effort is actually meant? For 
whom is it worth the effort? And also, how do you measure 
whether it is worth the effort? This study aimed to answer 
these questions. The topic of telemonitoring in particular 
offers excellent opportunities for distinguishing different 
user groups (regionally and sociologically). The results clearly 
show that this topic matters to people and thus they expect 
telemonitoring to become reality. It is interesting how the re-
spondents approach the topic and how they evaluate it, be-
cause not all (supposed) technical aids are considered to be 
life enriching. The highly differentiated picture that emerges 
from the survey gives the technology providers confidence, 
while at the same time highlighting for them areas that still 
require work. These are generally not just technological pro-
blems. In particular, the respondents seemed to consider the 
important (and accepted) components to be not so much the 
service but instead much more the necessary equipment 
(sensors and communication equipment).

Dimension

Telemonitoring.

In terms of technology, underlying the scenario is a system 
of sensors that communicate with each other and with a 
monitoring system, and ultimately grant the doctor access 
to the measurement data. Machine-to-machine (M2M) tech-
nologies play a key role here. This current research area of-
fers solutions for many common problems arising in medical 
technology or the healthcare sector. In particular, standards 
that develop in that M2M sector are likely to also be suitable 
for the telemonitoring environment. 

Technology alone will not help telemonitoring achieve 
a breakthrough.
Telemonitoring as a technology is also especially affected by 
the socio-economic environment and the user’s culture. The 
legal framework and mentalities play a major role in this re-
gard. For this reason, it is of immense importance, primarily 
in order to achieve high user acceptance, that the topic is not 
only investigated in terms of its technological possibilities 
and effects, but also discussed with the various (potential) 
target groups.



1

2

3

4

5

Innovation-minded 
respondents

1

2

3

4

5

Total

I would definitely 
try it

I would probably 
try it

I’m not sure if I would 
try it

I would probably not 
try it

I would definitely not 
try it

DE

SE/KR

USA

BR
CN

DE/USA

BR
CN

SE/KR

177

The Pictures  
of the Future. 

Chapter 5
Staying healthy.

FIG. 67: What respondents think about a trial with  
»telemonitoring« 

“How likely is it that you would try this future scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=297, Sweden (SE) n=304, USA (USA) n=301, Brazil (BR) n=300, China (CN) n=300, Korea (KR) n=301;
Innovation-minded respondents: Germany (DE) n=89, Sweden (SE) n=92, USA (USA) n=92, Brazil (BR) n=103, China (CN) n=82, Korea (KR) n=90

Description

Almost half the respondents in Brazil (48 percent) say 
they would definitely like to try telemonitoring once. 
Thus there is greater acceptance of this scenario in Brazil 
than in any of the other countries. This can also be seen 
in a comparison of average values with regard to a trial 
with telemonitoring (see FIG. 67). The Brazilians are closely 
followed by the Chinese, where at least 30 percent of res-
pondents say they can imagine personally trying out te-
lemonitoring. Based on an average value of 2.4, third place 
is shared by Sweden and Korea; Germany and the USA, by 
contrast, lag behind (average value 2.7). In these two coun-
tries, which bring up the rear, “only” 20 and 17 percent res-
pectively of respondents are prepared to try out the telemo-
nitoring scenario. This result is also reflected in the analysis 
of innovation-minded respondents. Here too, Brazilians 
and Chinese are most willing to try out telemonitoring. 

Interestingly, the group of innovation-minded Germans 
shows itself to be not especially more interested than all 
German respondents, with an average value of 2.6 only 
just higher than the average value of all respondents in 
Germany (2.7; see FIG. 67).

In addition, respondents were asked to mark all the text for 
the scenario that they particularly liked or view critically. At 
least 21 to 30 percent of Germans gave positive ratings to 
the following parts in particular (see FIG. 66): “without ha-
ving to visit the doctor’s office,” “without having to leave my 
home,” – “saves me a trip to the doctor” – the aspect of sa-
ving time and effort  is thus of special importance to them. 
At least a fifth of the German respondents like the aspects of 
“regularly” and “without a great deal of effort, in my famili-
ar surroundings.” A particularly large proportion of German 
respondents (31 to 40 percent) marked the words “was pro-
vided to me by my health insurance company.” An important 
indicator that the Germans would probably make use of this 
telemonitoring service from the health insurance compa-
nies if it were available. 

By contrast, the German respondents viewed critically the 
phrases “remotely,” “access […] at all times” and “to my doctor 
automatically” (21 to 30 percent each). This is an indication 
that the Germans would potentially continue to prefer per-
sonal care at the doctor’s office or would be skeptical about 
the remote assessment of their health. It also offers an initial 
insight that the respondents could potentially have concerns 
that their data could be accessed illegally.

Telemonitoring.
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=297, Sweden (SE) n=304, USA (USA) n=301, Brazil (BR) n=300, China (CN) n=300, Korea (KR) n=301;
Innovation-minded respondents: Germany (DE) n=89, Sweden (SE) n=92, USA (USA) n=92, Brazil (BR) n=103, China (CN) n=82, Korea (KR) n=90

FIG. 68: Respondents’ concerns about »telemonitoring« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 

I would be concerned that ...”

This is confirmed by an analysis 
of the concerns expressed about 
this picture of the future. The 
greatest concern the Germans 
have about telemonitoring  
relates to misuse of data. 
44 percent state this is a concern, whe-
reas in Sweden it is much less common, 
shared by only 22 percent – an exciting 
finding (see FIG. 68). Another exciting 
result can be seen in an analysis of the 
innovation-minded, where 51 percent 

of these Germans are concerned that 
their data could be misused. In Swe-
den, Brazil and Korea too, this con-
cern is also named more often by the 
innovation-minded than by the group 
of all respondents. Despite, or possibly 
because of, their open attitude to inno-
vations and technology products, they 
seem to react highly sensitively to the 
possibility of data misuse. 39 percent 
of Germans say they are concerned 
that equipment could break down – a 

concern shared by only 28 percent of 
Brazilians. The Brazilians are more 
concerned that the costs of telemoni-
toring could be too high: 54 percent of 
respondents named this concern. 

The respondent’s answers to the as-
pect  “concerns that doctors would 
donate less of their time to me” are 
fascinating. While at least a third of 
respondents in Germany, Sweden and 
Korea admit to this, the Americans, 

Telemonitoring.



DE SE USA BR CN KR

Likeable 3.3 3.0 3.0 2.4 2.5 3.4 

Realistic 2.9 2.8 2.4 2.6 2.6 2.5 

Relevant 3.4 3.3 3.4 2.4 2.6 3.1 

Transparent 2.7 3.0 2.4 2.5 2.3 3.0 

Unique 2.2 2.3 2.3 1.9 2.1 3.0 

Attractive 3.1 3.0 3.0 2.3 2.3 2.9 

Germany BrazilSweden USA China Korea
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FIG. 69: Ratings for individual aspects of  
»telemonitoring« 

 “Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

Brazilians and Chinese are less con-
cerned about it (11 and 17 percent). 
They do not appear to fear a reduction 
in medical care. In an international 
comparison, it is surprising that only a 
third of Germans fear they could get a 
wrong diagnosis from telemonitoring. 
The respondents in all other countries 
show themselves to be substantially 
more worried about this – in China twi-
ce as many respondents hold this fear.

The telemonitoring scenario 
is most liked in Brazil, with an 
average value of 2.4 – and thus 
conforms to the findings of the 
trial (see FIG. 69).
In Germany and Korea, respondents 
like the scenario much less, with ave-
rage values of 3.3 and 3.4 respectively. 
The respondents assess the scenario as 
somewhat realistic, with average valu-
es of between 2.4 (USA) and 2.9 (Germa-
ny). The results as to what respondents 
think about personal relevance are in-
teresting. Whereas the Brazilians and 
Chinese see telemonitoring as highly 
relevant (2.4 and 2.6 respectively), the 
Germans and Americans give a much 
more negative assessment of 3.4, see-
ing the scenario as much less relevant 
for themselves personally. 

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=297, Sweden (SE) n=304, USA (USA) n=301,  
Brazil (BR) n=300, China (CN) n=300, Korea (KR) n=301

Telemonitoring.
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FIG. 70: Willingness to pay for »telemonitoring« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=297, Sweden (SE) n=304, USA (USA) n=301, Brazil (BR) n=300, China (CN) n=300, Korea (KR) n=301;
Innovation-minded respondents: Germany (DE) n=89, Sweden (SE) n=92, USA (USA) n=92, Brazil (BR) n=103, China (CN) n=82, Korea (KR) n=90

The Chinese in particular feel that they already have a good understanding of the 
scenario and thus its contents, advantages and disadvantages (average value 2.3). 
On average, the Brazilian respondents assess telemonitoring as very new and unique 
(average value 1.9), and it is also seen as similarly new in all other countries. The only 
exception is Korea, which differs substantially with a value of 3.0 (see FIG. 69). 

A consistently highly positive assessment is given in Brazil and China – which is 
also confirmed in the last point of figure 61, attractiveness. Both countries give an 
average value of 2.3, the other countries give an assessment of between 2.9 and 3.1.

Even at first glance, respondents in Germany and the USA are much more 
unwilling to pay for telemonitoring. 
Just eight to ten percent of respondents in these countries would be prepared to 
pay for use (see FIG. 70). In Sweden, it is 20 percent, in other countries as much 
as 37 (Korea) to 41 percent (China). In Germany, Sweden and the USA, the share 
of innovation-minded respondents who would be prepared to spend money on 
telemonitoring is not significantly higher than for the respondents as a whole. In 
Brazil, China and Korea, by contrast, willingness to pay is noticeably greater: 49 
(Brazil), 54 (China) and even 55 percent (Korea) of respondents in this group are 
prepared to pay something for telemonitoring. The percentage of respondents 
who would use telemonitoring if it was free is level across all countries: approxi-
mately 50 percent would use it under these circumstances. 

Telemonitoring.



“A third of Swedes expect telemonitoring will become 
available from approximately 2018. However, many  

would like it never to become available.”
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Already available 23% 18% 38% 42% 58% 53%

Available from ... 29% 33% 19% 20% 20% 22%

Never available 18% 20% 8% 7% 5% 7%

Don’t know 29% 29% 35% 31% 18% 19%

DE SE USA BR CN KR

Immediately 29% 42% 27% 56% 36% 35%

Available from ... 13% 14% 9% 15% 34% 19%

Never available 19% 20% 13% 7% 3% 10%

Don’t know 40% 24% 51% 22% 28% 35%
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In Germany, Sweden and the USA a substantial percentage 
of respondents (25, 22 and 23 percent respectively) would 
not use telemonitoring even if they have enough money for 
it. Also, around a quarter of respondents refuse point blank 
to use it. In other countries, however, the percentage of 
those who would not use it under any circumstances does 
not exceed 11 percent (Korea) – an interesting finding. The 
number of undecided, who answered with “Don’t know,” is 
also much lower in other countries.

In China and Korea (58 and 53 percent respectively), the 
majority of respondents believe that telemonitoring 
is already available for the majority of people in their 
country or will become available in 2011 (see FIG. 71). 
In the USA and Brazil, it is 38 and 42 percent respectively 
who believe this. In Germany and Sweden, however, just 
one in five is of this opinion (23 and 18 percent respec-
tively) – almost the same number believe it will never be 

available for the majority of people in their country. A third 
of respondents in Germany and Sweden expect telemoni-
toring will become available from approximately 2018. 

It is particularly noteworthy that, when asked when they 
would like the scenario to be available in their country, in al-
most all countries, the most common answer is “immediate-
ly” (see FIG. 71). The majority of respondents in all countries 
would like telemonitoring to be available sooner than they 
expect it to. In Brazil, the percentage of those who would like 
it to be available immediately is particularly high. However, 
one in five Germans and Swedes do not ever want telemo-
nitoring to be available for the majority. In Brazil and China, 
this view is only shared by a tiny proportion of respondents.

FIG. 71: Expected availability date for »telemonitoring« vs.  
preferred availability date for »telemonitoring«

 “When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=297, Sweden (SE) n=304, USA (USA) n=301, Brazil (BR) n=300, China (CN) n=300, Korea (KR) n=301;
Preferred availability date: Germany (DE) n=233, Sweden (SE) n=251, USA (USA) n=196, Brazil (BR) n=181, China (CN) n=124, Korea (KR) n=150

Telemonitoring.
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Interpretation

Telemonitoring – Uncertainty in communication of 
this topic is creating an ambivalence in the respon-
dents’ ratings.
Telemonitoring is a technology that can, in principle, be 
used anywhere, in both a geographical and a thematic sen-
se: globally, telemedicine equipment and procedures could 
dramatically change healthcare systems. Advances in sen-
sor technology allow more and more data readings to be 
recorded and transmitted. It is therefore hardly surprising 
that the survey confirmed the expectation that telemoni-
toring will (soon) become reality. Viewed in detail, however, 
the various expectations and ratings are surprising. On the 
one hand, differences between the countries are startlingly 
high, but on the other, there are also surprisingly similar re-
sults between countries with hugely different healthcare 
systems. For example, willingness to use the scenario is at 
around the same level in the USA and in Germany – 17 and 
20 percent respectively of the respondents would definitely 
try out the telemonitoring scenario – even though the two 
countries have hugely different healthcare systems. 

Also surprising are the results relating to ease of use for 
patients. In China, three times more respondents say they 
are worried they could have problems operating the system 
than in the USA (16 and 5 percent respectively; see FIG. 68). 
This may be due to the fact that less value is placed on pro-
duct design in China than in the West, hence the equipment 
is generally more difficult to operate. Nevertheless, this ob-
servation is somewhat surprising. The observation that, in 
Asia, direct physical contact with another person is seen sig-
nificantly more critically than in the West is also relevant in 
this context. Cultural characteristics and the sense of phy-
sical privacy could be much more important here than, e. g., 
concerns about data protection.

Expected, but no less important, are the German respon-
dents’ concerns arising from the text for the scenario that 
was marked critically: “remotely,” “access at all times,” “sent 
automatically” (each 21 to 30 percent). Clearly people fear 
misuse of their personal health data through telemonito-
ring more than, e. g., malfunctions or operating problems. 
This prompts requirements for providers of the relevant 
equipment and services: telemonitoring must leave the in-
itiative to the user. Not the machine, not the remote doctor, 
but rather the user himself would like to determine when 
such data readings are to be recorded and sent. The resul-
ting conflicts with medical-technical requirements must be 
avoided or resolved through suitable measures. For examp-
le, the equipment could include an alarm or a means of no-
tification that reminds the user to record and send the data. 
This would leave the initiative with the user; they would not 
feel that they were being turned into the subject of all-pow-
erful healthcare monitoring machinery.

“Clearly people fear  
misuse of their personal 
health data through  
telemonitoring more  
than, e. g., malfunctions  
or operating problems.”
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Motives and obstacles for telemonitoring.
Because (lack of) user friendliness could not be identified or confirmed as an 
obstacle or barrier to acceptance of the telemonitoring technology, other factors 
take greater precedence. The question of drivers or barriers can essentially be 
dealt with and ultimately answered by reformulating it: what is the cost/benefit 
ratio of introducing telemonitoring into the healthcare system? In other words, is 
it worth the effort?

These questions were carefully scrutinized in the study. Three types of “cost” can 
be identified: money, privacy and quality of doctor’s visits. These costs can be 
weighed up against the benefits, specifically the convenience and time saving. 
The result varies from country to country, but allows the justified assumption that 
many of the respondents see the benefits as largely positive, since the majority of 
respondents from all countries say they would use telemonitoring if it was provi-
ded free of charge or subject to a charge (see FIG. 70).

However, the percentage of telemonitoring “objectors,” who cannot imagine try-
ing out the technology even if it was free of charge, should not be disregarded 
(Germany: 25 percent, USA: 23 percent). Interestingly, in Germany it tends to be 
younger people who are more open to the scenario, while the group of over 50s 
has the largest percentage of people who would never use it. In all other countries 
surveyed, however, it is older people who are more open to telemonitoring and 
say they would like to use it. 

There is a wide range of technology behind the telemonitoring scenario, which 
can be implemented and used in varying degrees of complexity, such that you 
could already talk about usability today. As with every technology, however, there 
is a huge gap between proven feasibility and use in the mass market. This gap 
is bridged by prototypes, pre-series production, small series production, then 
the first products for early adopters and the subsequent more mature devices, 
through to the everyday object. Of course, this kind of device development also 
has a role to play in telemonitoring. However, the device here is only the first small 
link in a chain or network of system components; it can be part of an entire eco-
system. Furthermore, telemonitoring does not describe a specific scenario that 
relates to precisely one measurement parameter (and the related device). Rather 
it can relate to simple values, such as body temperature, more difficult to measu-
re attributes, such as blood sugar level, or even just the visual appearance of the 
patient. The individual metrics and measuring equipment as well as the following 
diagnosis processes are at different stages of (product) maturity at present. The 
results of the survey also show that how this is perceived and rated by respon-
dents varies widely.
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International comparison and cultural differences.
As can be seen from the international comparison of ac-
ceptance and individual concerns, the cultural and social 
environment plays a huge role in the assessment of te-
lemonitoring. The new technologies are much more open-
ly received in Brazil and China than in traditional industri-
al nations. Of course, positioning as a medical offering and 
not as an aid to care makes a difference here. If the techno-
logy is positioned more in the latter environment, care in 
the home, this could give rise to a different picture: in Asia, 
the family traditionally plays a major role here, although 
this is currently gradually changing.

The role of the doctor and the trust of people in this professi-
on (regardless of telemonitoring) varies widely from country 
to country. Telemonitoring seems to cement these differen-
ces or to amplify them. Fears of wrong diagnosis can scarce-
ly be explained otherwise. However, existing fears could be 
dispelled precisely here through targeted communication, 
since telemonitoring could be presented as a kind of “exten-
ded stethoscope” of the doctor, and could thereby remove 
certain fears. In China, the fear of wrong diagnosis through 
the use of telemonitoring tops the list (Germany: 33 percent, 
China: 65 percent; see FIG. 68). 

Economic and social importance.
In western countries, telemonitoring, as part of the cons-
tantly growing health and fitness market, has traditionally 
great and growing potential. In Germany, countless devices 
and procedures are being developed and integration into the 
overall European market is in full swing. Germany is highly 
interesting, both as a manufacturing country and a country 
of deployment for telemonitoring. The question of whether 
the health insurance companies would be prepared to assu-
me the costs of telemonitoring in whole or in part and, if so, 

Special situation in Germany? Not really.
Unsurprisingly, German respondents showed themselves to 
be particularly cost-conscious and at the same time afraid 
of data misuse. Fear of relinquishing privacy is widespread 
among the Germans, as can be seen, for example, from the 
huge resistance to Google Street View. Accordingly, a deep 
fear can be seen among the Germans that once data have 
been recorded, they may not (just) be used for the original 
purpose, but also for other purposes. More than half of the 
innovation-minded Germans expressed concerns in this re-
gard (51 percent; see FIG. 68), more than in any other group 
of any of the surveyed countries. It is striking that these re-
sults are relatively close to those from China, where huge 
data privacy concerns also prevail overall (all respondents: 
38 percent). However, there may be other reasons for this 
that are more likely to have to do with the interpretation of 
the open network by the Chinese regime. Overall, the inno-
vation-minded appear to more clearly identify the risks of 
data misuse (and to give more weighting to them) than the 
overall population. In the USA in particular, however, there 
are substantial deviations from this impression. Here, the 
innovation-minded are much less concerned than the ave-
rage (15 percent and 23 percent respectively).

In general, it can be seen that the innovation-minded do 
not always express concerns everywhere. The highly varied 
picture revealed by the figures relating to concerns hardly 
allows any clear conclusions to be drawn. On the contrary, 
sometimes the innovation-minded express their opinions 
more strongly than “normal citizens,” sometimes less stron-
gly. This ambivalent attitude on the issue of telemonitoring 
gives reason to conclude that there is no need to attempt to 
initially target a potential market approach at the innova-
tion-minded. Rather, the target group should be those who 
stand to gain the greatest benefits from telemonitoring. 
However, this leads directly to the question of willingness to 
pay for telemonitoring. In this regard there is (unsurprisin-
gly) a correlation with the innovation-minded: those who 
show themselves to be open to new ideas are also (more) 
prepared to pay for them. 

Overall, three times more of all respondents in China, Brazil 
and Korea (41, 38 and 37 percent respectively) are prepared 
to pay for telemonitoring than the innovation-minded Ger-
mans (12 percent). This gives rise to the recommendation that 
the market approach should begin in these countries.

However, Germany would then be one of the latecomers and 
(not for the first time) would introduce an innovative tech-
nology later or reject it altogether. Of all the countries under 
consideration, however, acceptance in the USA (average va-
lue 2.7) Sweden and Korea (average value 2.4 in each) is also 
no greater, or not much greater than in Germany (average 
value 2.7; see FIG. 67).
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under what conditions, is of central importance for success 
in the submarket “healthcare systems,” at least from the 
German perspective.

However, the results of this study suggest a new approach 
to marketing, communication and further development, 
namely rather than tackling the German market (even 
though it may seem suitable as a relatively critical test mar-
ket), looking instead for sales markets on a global scale. Asia 
and Latin America seem to be much more willing to imple-
ment telemonitoring.

Naturally, this gives rise to challenges for the providers: 
on the one hand, the devices must be adapted to the taste 
and purchasing power of the users in these regions; on the 
other, the respective country-specific legal requirements 
and approval procedures for medical products must be 
complied with, which makes it expedient to work with lo-
cal branches or partners.  

Summary and recommendations.
The moderate overall acceptance of telemonitoring and in 
particular the limited willingness to pay, force the players in 
this area to pause for reflection. This pause should be uti-
lized to revise the positioning of the relevant telemonitoring 
equipment and services, in two respects:
(1) Local: are the Asian market and South America perhaps 
more suitable sales regions?
(2) Segment-specific: will telemonitoring be marketed as an 
interface to the healthcare system or as an “extended ste-
thoscope” or even as a wellness product?

Further thought should be given to financing models, since 
immediate willingness to pay is not very great. It must be 
clarified centrally to what extent telemonitoring services 
can be (part) financed by health insurance companies.

In the end, this study should provide an opportunity to re-
view the acceptance (i. e., the “precondition”) for telemo-
nitoring explicitly expressed here: “The device is simple to 
operate and as unobtrusive as a wristwatch.” This fits in 
with the last recommendation: in many countries, telemo-
nitoring is already believed to be available on the market. 
Clearly, respondents already count existing devices and 
services as part of this technology. The trick, therefore, is 
to keep it simple. Simple devices for well-defined purposes 
open up the market, which can then be evolved.

As large and diverse as the topic of telemonitoring is, so are 
the results of the survey ambivalent. Its importance and 
usefulness is by and large acknowledged worldwide, but 
only a minority of the respondents would use the techno-
logy themselves, many reject it altogether. Positioning in 
the market is proving to be one of the core challenges: is te-
lemonitoring a “next generation personal coach,” a medical 
instrument of diagnosis that is always available to the user 
(and thus perhaps also access to a “doctor on demand”), 
or is it just another means of keeping down costs in the 
healthcare system? 

The results show that telemonitoring has plenty of potenti-
al. The topic requires conviction through experience of the 
practical value of the technology and for financial resources 
and the user’s privacy to be treated carefully and responsibly.

“Germany is  
highly interesting, 
both as a manufac-
turing country  
and a country of  
deployment for  
telemonitoring.”
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The intelligent doctor’s 
report and the elec- 
tronic prescription.

The intelligent doctor’s  
report and the electronic 
prescription.

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=303

FIG. 72: Evaluation of individual aspects of »the intelligent  
doctor’s report and the electronic prescription« 

“What do you particularly like about this scenario?”  
“And is there anything about it that you view critically?”

21-30%

31-40%
of people surveyed 
marked this point.

41+ %

  Liked	   Viewed critically

After I visit the doctor, I usually want to have more informa- 

tion about my illness. In particular, I want to be able to un-

derstand my doctor’s diagnosis and recommendations better.

The intelligent doctor’s report helps me better 
understand my diagnosis and my doctor’s 

recommendations. After the discharge talks, my 

doctor makes an intelligent report available to me automa-

tically. I can read the report at my leisure on my 
home computer.

The intelligent doctor’s report is linked with medical  

documents, pictures and additional literature through 

a generally available online database. It lets me retrieve 

additional information for my data, anonymously and 

with a click of the mouse button, such as localizing the  

finding in the picture with explanations. 

I can also save the prescription and my doctor’s instructions 

electronically and forward them directly to my pharmacy, 

another doctor, or a medical service provider (such as 

a physical therapist) in electronic form. This simplifies 

archiving and, when necessary, handling with my health 

insurance company. All the information is available when- 

ever I need it and I can never lose a prescription slip again.



FIG. 73: Visualization of »the intelligent doctor’s report and the electronic prescription« 

“Entirely new forms of prevention, diagnostics and treatment 
will be available in Germany by 2019 at the latest, thanks to 
ICT combined with vital functions monitoring.” 
(Result from the second phase of the study, thesis 127)
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“In the future, the  
intelligent doctor’s  
report will be able to  
provide the patient with 
prepared information  
and help the doctor to  
explain to the patient.”

The intelligent doctor’s report helps to explain to  
the patient.
Diagnostic imaging, such as ultrasound, computer tomo-
graphy or magnetic resonance imaging, are important 
bases for medical diagnosis and treatment. They make it 
possible to identify illnesses at an early stage and to target 
treatment. These days, in radiology surgeries or hospitals, 
patients are generally given a DVD to take home with their 
records. The GP then receives the related report from the ra-
diologist - the doctor’s report - to discuss with the patient. 

In the future, the pictures could be attached to the doctor’s 
report in electronic form. However, the medical language 
is often difficult for a layperson to understand. But mature 
patients are increasingly keen on being able to take another 
look at the points discussed in the confidential consultation 
with the doctor at their leisure at home. 

“In the future, the intelligent doctor’s report will be able to 
provide the patient with prepared information and help the 
doctor to explain to the patient.” For this purpose, the elect-
ronic doctor’s report includes hyperlinks linking parts of the 
text, e. g., anatomical structures, with the relevant points in 
the medical pictures. For example, the word “heart” in the 
text could be linked with the heart in the picture. In additi-
on, patients will be able to access an online database to view 
more detailed clarifying information relating directly to the 
relevant text.

Dimension

Another facility for the patient is the electronic prescription, 
which is to replace the paper prescription. In the doctor’s 
surgery, it is transferred to a mobile device as an electronic 
document and can be downloaded again by the relevant 
medical service provider (pharmacist, physiotherapist, etc.).

Semantic technologies are the key.
The intelligent doctor’s report is based on semantic techno-
logies as developed in research projects such as THESEUS – 
Internet of Services. The anonymized text of the reports is 
analyzed by software which extracts relevant content and 
saves it in knowledge databases, or ontologies. The pictu-
res are broken down into their constituent parts, segments, 
using the latest analytical techniques. Machine learning 
is used here: the computer learns the anatomy of human 
beings from examples, and can recognize it in pictures. A 
segment could be, for example, the outline of the heart. The 
identified picture segments are then semantically linked 
with text passages in the report, and the results of the inqui-
ry with online knowledge. I. e., the computer understands 
the content and can correctly assign it and, unlike normal 
search engines, can compile relevant information.

The electronic prescription uses a certified application on 
a mobile device to receive an electronic document e. g., via 
Bluetooth, and to forward it on to the service provider. The 
application ensures the data transfer is encrypted and the 
prescription is saved, as well as correctly deleted, in order 
to guarantee that at any one time, only one instance of the 
prescription exists on one device and with one person.

The intelligent doctor’s 
report and the elec- 
tronic prescription.
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FIG. 74: What respondents think about a trial with  
»the intelligent doctor’s report and the electronic prescription« 

“How likely is it that you would try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=303, Sweden (SE) n=304, USA (USA) n=297, Brazil (BR) n=301, China (CN) n=299, Korea (KR) n=304;
Innovation-minded respondents: Germany (DE) n=87, Sweden (SE) n=87, USA (USA) n=86, Brazil (BR) n=83, China (CN) n=86, Korea (KR) n=101

Description

Willingness to try out the intelligent doctor’s report and the electronic 
prescription is similarly high as for telemonitoring. 
On average, respondents say they would probably try out the scenario. In Brazil and 
China, the level of willingness, at an average value of 1.9, is somewhat higher than 
in other countries. Germany and the USA gave the lowest score, with an average va-
lue of 2.5 (see FIG. 74). The picture is similar for the innovation-minded. It is notable 
that the German innovation-minded in particular are very open to this scenario – as 
their name suggests. The average value of 1.9 for this group shows that many more 
of these respondents would definitely try out this idea if it was available.

The respondents marked all the text for the scenario that they like or view cri-
tically (see FIG. 72). Based on these markings, it can be seen that the aspect of 
better understanding and being able to understand is very important to the Ger-
man respondents. When asked what they like about the scenario, they marked 
the following text: “able to understand” (21 to 30 percent), “better understand my 
diagnosis and [...] recommendations” (at least 31 percent), “read […] at  my leisure 
on my home computer” (31 to 40 percent).

Also marked were “with medical documents, pictures and additional literature,” 
“online database,” “anonymously” and “additional information” (each 21 to 30 
percent). However, the aspect of the “online database” is also viewed critically by 
21 to 30 percent of respondents, as are the words “service provider” and “health 
insurance company” (each 21 to 30 percent).

The intelligent doctor’s 
report and the elec- 
tronic prescription..



no concerns

I can’t operate it 
by myself/it’s too 
difficult to use

I obtain too much 
information

the systems fail or 
become unavailable

doctors could shrug 
off responsibility

the costs would be 
too high for me

I am forced to use 
the online service 

the doctor would 
donate less of their 
time to me

I could misunderstand 
the information and 
worry unnecessarily

my data will be 
saved somewhere

my data could be 
misused

6%

5 %

4 %
4%

12 %
8%

18 %
14%

25 %
25%

30 %
31%

30 %
25%

33 %
32%

45 %
43%

49 %
48%

62 %
55%

Total
Innov. respondents*

Germany

48% 36% 35% 49% 55%
45% 38% 47% 51% 54%

33% 22% 27% 24% 48%
35% 22% 29% 25% 44%

46% 24% 33% 30% 35%
45% 30% 39% 19% 44%

42% 30% 20% 51% 50%
40% 36% 16% 58% 48%

20% 25% 35% 52% 43%
21% 29% 32% 54% 40%

16% 36% 42% 23% 40%
19% 33% 52% 22% 32%

12% 16% 14% 24% 12%
12% 14% 19% 26% 11%

22% 20% 26% 34% 24%
16% 20% 41% 36% 21%

12% 8% 7% 11% 11%
11% 9% 7% 7% 10%

7% 5% 8% 20% 11%
0% 4% 5% 28% 15%

8% 10% 9% 1% 1%
8% 14% 6% 2% 2%
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=303, Sweden (SE) n=304, USA (USA) n=297, Brazil (BR) n=301, China (CN) n=299, Korea (KR) n=304;
Innovation-minded respondents: Germany (DE) n=87, Sweden (SE) n=87, USA (USA) n=86, Brazil (BR) n=83, China (CN) n=86, Korea (KR) n=101

FIG. 75: Respondents’ concerns about »the intelligent doctor’s report and the electronic prescription« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 

I would be concerned that …”

The critical rating of the words 
“online database” already shows 
that for this scenario too, the 
biggest concern for Germans is 
data misuse: 
62 percent of Germans and 55 percent 
of the innovation-minded Germans 
have expressed this concern – hardly 
surprising on such a sensitive issue as 
personal health data (see FIG. 75). This 
concern also comes high up the list 
in other countries. In Brazil, however, 

only a third of respondents are con-
cerned that personal data could be 
misused (35 percent).

Accordingly, the second most impor-
tant concern among German respon-
dents is data storage. 49 percent of 
respondents fear their data will be 
stored. This concern is also widespread 
in Korea, where it is expressed by 48 
percent of the respondents.  Whereas 
in the USA only one in four respon-

dents worry that doctors would do-
nate less of their time to their patients 
due to the intelligent doctor’s report 
(24 percent), in Germany one in two 
is concerned about this (45 percent). 
In Sweden too, 46 percent of respon-
dents expressed this concern. This also 
applies for the innovation-minded re-
spondents, despite an open attitude to 
innovation and technology, they also 
fear that the doctor would donate less 
of their time to their patients if there 

The intelligent doctor’s 
report and the elec- 
tronic prescription..
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Likeable 3.1 3.0 2.8 2.5 2.5 3.2 

Realistic 3.0 2.7 2.3 2.6 2.6 2.5 

Relevant 3.1 3.1 2.8 2.4 2.3 2.8 

Transparent 2.7 2.8 2.4 2.5 2.3 3.0 

Unique 2.0 2.5 2.3 1.9 2.2 2.8 

Attractive 2.9 3.1 2.9 2.4 2.3 2.8 
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FIG. 76: Ratings for individual aspects of  
»the intelligent doctor’s report and the electronic prescription« 

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

was an intelligent doctor’s report. Un-
like the Americans, the Germans and 
Swedes seem to expect the intelligent 
doctor’s report to result in a deteriora-
tion in the doctor-patient relationship.

In China and Korea, one in two respon-
dents (51 and 50 percent respectively) 
is concerned that he could misunder-
stand the information from the intel-
ligent doctor’s report and the linked 
online databases and consequently 
worry unnecessarily. But this concern 
is only shared by a third of the Germans 
(33 percent). The greatest concern 
among the Chinese (52 percent named 
this aspect) is that doctors could shrug 
off responsibility if they could call on 
the intelligent doctor’s report.

While only 30 percent of Germans 
named costs as a concern, 42 per-
cent of Brazilians did – making this 
concern about the scenario the most 
widespread in Brazil. Interestingly, 
only 16 percent of Swedes checked 
this point – fundamental differences 
in medical care and insurance seem 
to have an effect here.

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=303, Sweden (SE) n=304, USA (USA) n=297,  
Brazil (BR) n=301, China (CN) n=299, Korea (KR) n=304

The intelligent doctor’s 
report and the elec- 
tronic prescription..



I would use it even if I had 
to pay for it

I would only use it if it were 
available free of charge

I wouldn't use it even 
if I could afford it

Don’t know

Total

Innovation-minded respondents

28% 61 % 9% 3%

23 % 64 % 8 % 6 %
Korea

53%44% 1%2%

58 %28 % 6 % 8 %
China

62% 8% 8%21%

22 % 61% 10 % 7 %
Brazil

9 % 7 %68%16 %

59 %10 % 16 % 15 %
USA

61% 7 % 6 %25 %

15 % 58 % 20%
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FIG. 77: Willingness to pay for »the intelligent doctor’s report and the electronic prescription« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=303, Sweden (SE) n=304, USA (USA) n=297, Brazil (BR) n=301, China (CN) n=299, Korea (KR) n=304;
Innovation-minded respondents: Germany (DE) n=87, Sweden (SE) n=87, USA (USA) n=86, Brazil (BR) n=83, China (CN) n=86, Korea (KR) n=101

As has been the case in many other scenarios, the Bra-
zilians and Chinese liked the intelligent doctor’s report 
and the electronic prescription best (average value 2.5). 
But respondents in other countries also liked the scenario 
somewhat on average. The average value in Germany is 
3.1. Innovation-minded respondents like the intelligent 
doctor’s report better on average. In Germany the average 
value for the innovation-minded is 2.6.

On average, American respondents assessed the 
scenario as very realistic, compared internationally, 
they found the scenario most realistic (2.3; see FIG. 76). 
The assessment of relevance is similar to that of likeability. 
In Brazil (2.4) and China (2.3) the scenario is assessed as very 
relevant on average. In Germany and Sweden, the idea is  
rated as somewhat relevant (average value 3.1).

In Germany and Brazil, the intelligent doctor’s report is as-
sessed as particularly new and unique (average value 2.0 and 
1.9 respectively). This does not differ much from the innovati-
on-minded respondents (1.9 and 1.8 respectively). The future 
scenario is rated as least attractive in Sweden: on average, it 
is assessed only as “somewhat exciting” (average value 3.1).

Only a small proportion of respondents would be 
prepared to pay something to use the intelligent 
doctor’s report and the electronic prescription. 
Willingness is lowest in Germany, with six percent of res-
pondents (see FIG. 77). Even the innovation-minded Ger-
mans are least prepared, compared internationally, to pay 
for this service; only 12 percent would consider this. Wil-
lingness to spend money on the intelligent doctor’s report 
is greatest in China; 28 percent of the respondents would 
use it, even if they had to pay for it; among the innovation-
minded it’s as many as 44 percent. Approximately three 
out of five respondents would use this service if it was 
provided free of charge – this applies for all countries. 

The intelligent doctor’s 
report and the elec- 
tronic prescription..



“19 percent of Germans believe the intelligent doctor’s  
report will never become available – many do not know 

when or whether they would like it to become available.”
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DE SE USA BR CN KR

Already available 15% 17% 39% 41% 60% 51%

Available from ... 29% 35% 17% 20% 16% 19%

Never available 19% 14% 8% 11% 5% 6%

Don’t know 37% 33% 36% 28% 19% 25%

DE SE USA BR CN KR

Immediately 31% 35% 22% 46% 33% 42%

Available from ... 8% 15% 14% 16% 27% 16%

Never available 22% 15% 13% 9% 5% 11%

Don’t know 40% 35% 50% 30% 35% 31%
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In Germany, 62 percent of respon-
dents say this, in Korea 64 percent, 
and in the USA 59 percent. Germany 
has the highest number of respon-
dents who would not use the scenario 
even if they had sufficient financial 
resources. 24 percent, i. e., one in four 
Germans say they would not consider 
using it even in these circumstances. 
This value is lowest in China at six per-
cent of respondents.

While in China and Korea the 
majority of respondents say there 
is already such a thing as the 
intelligent doctor’s report (60 
and 51 percent), only 15 percent 
of Germans and 17 percent of 
Swedes think this (see FIG. 78).

They think that the scenario will not 
be available until the coming years, on 
average 2017 or 2016. However, 19 per-
cent of Germans and 14 percent of Swe-
des also believe the intelligent doctor’s 
report will never become available. 

Following the question of when res-
pondents expect availability, all those 
who answered that it will not become 
available until a later data or never, 
were asked when they would like the 
intelligent doctor’s report to become 
available. The most common answer 
in many countries is “immediately” 
(see FIG. 78). Nevertheless, the number 
of those who hope the scenario will 
never become reality is very high in 
Germany: one in five hopes the intelli-

FIG. 78: Expected availability date for »the intelligent doctor’s report and the electronic prescription« vs.  
preferred availability date for »the intelligent doctor’s report and the electronic prescription«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=303, Sweden (SE) n=304, USA (USA) n=297, Brazil (BR) n=301, China (CN) n=299, Korea (KR) n=304;
Preferred availability date: Germany (DE) n=258, Sweden (SE) n=250, USA (USA) n=189, Brazil (BR) n=185, China (CN) n=113, Korea (KR) n=150

gent doctor’s report and the electronic 
prescription will never become availa-
ble. Very few respondents in China 
gave this answer. 

The intelligent doctor’s 
report and the elec- 
tronic prescription..
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Understanding difficult health information at leisure.
Surely anyone who has been in this situation has wished they had help: af-
ter visiting a radiology surgery or a stay in hospital, the patient is handed a 
DVD with their medical pictures and a printout of the doctor’s report. This puts 
the patient in a difficult spot: after intensive tests, operations and treatments, 
he would like to understand his personal situation (which is documented in 
the pictures and in the doctor’s report), prepare for the meeting with the next 
doctor, and discuss possible consequences and next steps with his doctor in a 
confidential meeting.

However, the large volume of medical data, the technical terms and the un-
familiar pictures alienate and overtax most patients. There is no connection 
between the information (pictures and text) and the easy-to-understand ex-
planations of the medical terms. Another disadvantage is that the information 
is frequently provided on a range of media (on paper, folder of x-rays, electro-
nically saved pictures, etc.).

As shown in the scenario, an intelligent doctor’s report could help many pa-
tients to understand their diagnosis. The electronic prescription can also be 
very helpful in times of online ordering and the processing of all kinds of tran-
sactions and services over the Internet. However, this scenario involves very 
personal, often highly sensitive medical data, some of which is confidential. 

With any simplification and facilitation for the patient, it is crucial that there 
is proof of discretion or privacy and, above all, that the medical data are secure 
and protected to ensure they are not disclosed to unauthorized third parties or 
analyzed without authorization. 

“An intelligent doctor’s  
report could help many  
patients to understand 
their diagnosis.”

Interpretation

The intelligent doctor’s 
report and the elec- 
tronic prescription..
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Support – yes! Monitoring and uncontrollable  
disclosure – no!
31 percent of Germans would definitely try the intelligent 
doctor’s report, and another 25 percent would probably try 
it. As expected, however, the German respondents react 
very sensitively to critical key words. In the case of the in-
telligent doctor’s report, this means, e. g., the involvement 
of service providers or health insurance companies. Spur-
red on by reporting on the misuse of Facebook data or cyber 
mobbing and the debate about “transparent patients,” the-
re is a fear that personal medical data will be disclosed to 
unauthorized persons. 62 percent of the Germans express 
concern about data misuse, 49 percent fear that their data 
could be stored somewhere through the doctor’s report. In 
Korea, these concerns are named with almost the same fre-
quency (see FIG. 75). In its simplest form, the disclosure of 
personal health data could lead to unwanted advertising, 
in unfavorable cases to social selection, disadvantages in 
the workplace, worse terms and conditions when taking 
out insurance policies, etc. 

The advantage of the intelligent doctor’s report is that even 
without an online connection, it gives the user added va-
lue, since it combines text and pictures. Additional editorial 
background information can be downloaded from the on-
line database via a connection to the Internet. No names or 
other data that could be used to identify the relevant per-
son are transmitted, instead potential questions that could 
be asked by the patient are derived from the descriptions 
(meta data) in the doctor’s report and corresponding litera-
ture is downloaded from the online database and presen-
ted to the patient. 

The intelligent doctor’s report and the electronic prescrip-
tion aim to provide the patient with fast, simple “customer-
oriented” access to information on their “case” and to facili-
tate communication with doctors, pharmacists, healthcare 
and rehabilitation centers. At the same time, it must be ve-
rifiably ensured that personal data can only be transmitted 
and analyzed with authorization.

The electronic prescription could conceivably be used in 
a similar way to cell phone ticketing for Deutsche Bahn 
or municipal travel operators, through a QR code on a cell 
phone. The QR code would be issued by the doctor. The ser-
vice provider (pharmacist, healthcare center, etc.) reads the 
code and delivers the medicine or prescribed rehabilitation 
measure, e. g., massage or lymph drainage. Encryption with 
digital signatures prevents misuse. 

The technologies for the intelligent doctor’s report and the 
electronic prescription are largely already available. This is 
also reflected in the assessment of a large proportion of re-
spondents in the USA, Brazil, China and Korea, who say that 
concepts such as the intelligent doctor’s report have alrea-
dy been implemented. In Sweden and Germany, the tech-
nology is not expected to be available until the coming ye-
ars. An astonishing finding is that, in Germany, the majority 
of respondents hope the intelligent doctor’s report and the 
electronic prescription never become reality (see FIG. 78). 
Thus the concepts must be very well explained, especially 
in Germany, and justified concerns about data protection 
and security must be permanently eliminated. 30 percent 
of Germans fear that the doctor’s report would be too ex-
pensive for them – this means, compared internationally, 
they are more in the mid-range; the Brazilians and Koreans 
in particular fear excessively high costs here (see FIG. 75).

Big differences in companies and very different health-
care systems – the Chinese show the greatest interest.
The healthcare system in China is currently being comple-
tely restructured. Whereas previously all medical services 
were provided free of charge by the state or its companies, 
since the start of the economic reforms, private persons and 
companies must also bear some of the costs. The govern-
ment is aiming for a western-style health insurance sys-
tem. However, many medical services are currently paid 
for privately. Hence, compared with other regions, China is 
most prepared to pay for the intelligent doctor’s report or 
the electronic prescription – 28 percent say they would be 
prepared to pay for it. Among the innovation-minded Chi-
nese, this rises to as many as 44 percent (see FIG. 77). Pos-
sibly, there is a certain degree of mistrust of the authorities 
and the services provided by the healthcare system and 
hence people particularly appreciate being able to get in-
formation independently.

The intelligent doctor’s 
report and the elec- 
tronic prescription..
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In Korea and Germany, there is a similar sensitivity regar-
ding the storage and unauthorized analysis of data. In 
August 2011 in Korea, for example, almost 27,000 people 
brought a group action against the US technology group 
Apple and its Korean branch due to the storing of loca-
tion data on the iPhone and iPad. In Germany too, there is 
strong opposition to the storing of location data by smart-
phones or mapping by Google Earth, which does not exist 
or is nowhere near as pronounced in other countries. 

Germans and Swedes in particular fear that the doctor could 
donate less of their time to their patient than before and 
that explanation will be passed on to the intelligent doctor’s 
report. In addition, the electronic doctor’s report is rated as 
least attractive in Sweden (see FIG. 76). Sweden is one of the 
countries with complete networking of healthcare facilities. 
Concepts that aim to improve the availability of informati-
on have been used here for years. A survey of the impact of 
networking in the Swedish healthcare system on concerns 
and resistance in the population could help to avoid errors 
in implementation of the intelligent doctor’s report and the 
electronic prescription in other countries. Overall, the in-
telligent doctor’s report is intended as a doctor’s aid for the 
patient and will tend to improve communication between 
doctor and patient.

Intelligent doctor’s report and the electronic 
prescription as components of integrated networking 
of patient data. 
Previous strategies for ICT in the healthcare system have fo-
cused on integrated networking of patient data in order to 
accelerate processes and cut costs. By intelligently, securely 
and privately connecting current medical pictures, test re-
sults, medicines or diagnoses, the intelligent doctor’s report 
and the electronic prescription can help to improve effici-
ency in the healthcare system and avoid unnecessary costs. 
Further economic effects are likely to only be felt indirectly, 
e. g., through more “healthy” behavior by patients.

Patient at the heart.
The primary focus of this technology is on the patient’s 
wellbeing. A patient is given a better understanding of 
their own situation and the medical data and pictures. 
They can behave more “healthily” in the future if they bet-
ter understands the medical facts. In particular, they can 
prepare for the meeting with the next doctor. This means 
that, together, the patient and doctor have a good basis for 
making a decision on the next steps to take. The time that 
this frees up is available to the patient for more intensive 
consultation. With the focus on the patient, future modi-
fications and enhancements of the technologies used are 
also conceivable, such as customization for educationally 
disadvantaged patients or the provision of versions for for-
eign citizens. Special features for other regions like Brazil, 
India or China, adapted to the social or medical systems 
found there are also conceivable. The results of the survey 
show that many Chinese and Koreans fear that the intelli-
gent doctor’s report and the electronic prescription could 
be misunderstood by the patient. As healthcare systems 
are expanded, therefore, there must also be intensive pro-
vision of medical information and education.

What politics, business, science and society can do.
When implementing the intelligent doctor’s report and the 
electronic prescription, data protection and the informatio-
nal self-determination of the patient must be guaranteed, as 
for the healthcare card and the electronic patient file. In par-
ticular, it must be ensured that data can only be used with 
the consent of the patient and cannot be disclosed to un-
authorized third parties or analyzed without authorization. 
We also have to clarify when, how, and by whom these (and 
especially outdated) data can be deleted or how they can be 
overwritten with current information. 

The intelligent doctor’s 
report and the elec- 
tronic prescription..
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The intelligent doctor’s 
report and the elec- 
tronic prescription..

For this purpose, consistent rules and processes must be provided for all parties 
involved (patients, doctors, medical service providers). It must also be ensured 
that the patient data are not stored on online databases and access to the data-
bases to look for information is anonymous, such that it is not possible to identify 
individual patients. The editorial and scientific review of the background infor-
mation is another important issue.

Summary and recommendations.
The majority of respondents would try out the intelligent doctor’s report and the 
electronic prescription. This willingness can possibly also be extended to other 
useful additions, such as the connection to the healthcare card, the electronic pa-
tient file, or the use of relevant communities (self-help groups) and newsgroups. 
The technologies required for implementation of this scenario have now reached 
market maturity. In China, a large proportion of respondents are prepared to pay 
for this application. The prevailing acceptance worldwide and the statement that 
users are quite prepared to pay for this technology (28 percent of Chinese respon-
dents), could provide a huge opportunity for the development and enhancement 
of these technologies in Germany. However, there are also specific concerns: on 
the one hand, there are fears that personal medical data could be disclosed and 
misused without authorization, on the other, that the time gained through the 
technology would be used to increase the “patient throughput” and not to bet-
ter explain to and reassure the patient. It is therefore key for acceptance that it is 
ensured that these fears are reliably averted. What is needed are stable decisions 
at a healthcare policy level and the definition of specific, consistent and compre-
hensible processes for all parties involved.

“Germans and Swedes in 
particular fear that the 
doctor could donate less 
of their time to their  
patients than before.”



Chapter 6
Maintaining  
mobility.

The personal mobility assistant.

Ambient communication.

The autonomous car / car on demand.



Without mobility, the cultural, historical achievements of 
mankind, great discoveries and revolutionary conquests, 
global trade and scientific advances would never have been 
possible. Advances in mobility – steam engine, electrifica-
tion, combustion engine – gave birth to the industrial age. 
Thanks to air and space travel, we can cross huge distan-
ces. The mass-produced car meets the individual needs of 
its user. However, negative aspects of unrestricted mobility 
are increasingly coming to the fore: harmful effects on the 
environment and global climate, economic losses from traf-
fic congestion and accidents, health hazards from pollution 
and noise, the financial strain from rising operating costs. 
Hence the more pragmatic approach of “using not owning” 
is gradually gaining in popularity. Nevertheless, mobility is 
still a key factor for the competitiveness of countries, regions 
and cities. Local authorities and the state demand efficient, 
cost-effective concepts for public and private transport. The 
current coverage of infrastructure and transportation costs, 
however, is complex and non-transparent. A cause-based, 
fair cost distribution would involve every citizen based on 
the carbon footprint from their mobility. Environmentally-
friendly behavior would be rewarded.

The changing mobility needs of the future call for intelli-
gent, integrated, personalized, secure, resource-saving, 
environmentally-friendly, socially-responsible solutions 
and concepts. ICT makes crucial contributions in this regard, 
some of which are briefly outlined here. Through informa-
tion and entertainment services, mobile applications make 
time spent on the move productive, relaxed and entertai-
ning, taking into account personal interests. The personal 
mobile device will meet target group-specific requirements 
and take on additional functions, e. g., cardless payment. 
For certain target groups, e. g., older, ill or disabled people, 
comfortable driving is extremely important. This requires 
functional user interfaces, ease of getting in and out, and 
improved night vision. It also includes systems that monitor 
the driver’s physical condition. Modes of transport transmit 
vehicle data to the workshop or manufacturer for optimized 
workflows when making diagnoses and when breakdowns 
occur. Product quality is improved through continuous ana-
lysis of driving, which provides impetus for innovations in 
the automotive industry. New, environmentally-friendly 
drive concepts (electromobility) will be used to reduce the 
carbon footprint. Concepts that banish private vehicles 
with combustion engines from cities will be supported. The 
electric car is primarily a city vehicle with all the necessary 

convenience functions and an ICT connection. It is connec-
ted to distributed energy networks, which will feed back any 
unused electricity. 

The following three aspects of mobility are presented in de-
tail as scenarios.

The personal mobility assistant enables intermodal travel 
and door-to-door navigation thanks to an Internet platform 
for planning and travel across modes of transport, according 
to the preferences of the user. All necessary reservations 
are made online in a single transaction. Preferred modes 
of transport are selected, suitable parking is offered, travel 
itineraries are spontaneously put together, mobile devices 
communicate with the travel infrastructure in real time in 
case of unforeseen events and update the itinerary. The per-
sonalized route replaces private transport.

Equipping public spaces with various ICT systems is a prere-
quisite for efficient and economic transportation. Cars will 
communicate with each other and with the infrastructure 
in the vicinity (e. g., traffic lights) in real time through am-
bient communication. This provides direct warnings about 
the traffic situation and visualized unexpected, undetecta-
ble hazards (e. g., icy roads). The accident rate will be subs-
tantially reduced and dangerous situations will be avoided 
without any stress. 

The increase in active and passive security has especially re-
duced the accident rate in private transport. Connected and 
autonomous modes of transport go a step further. The au-
tonomous car / car on demand takes over the driving and 
navigation to the destination and enables driving without a 
license or allows the traveler to rest during the journey. The 
autonomous vehicle can be leased via an Internet portal 
and comes to the desired starting point at the agreed time.
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The personal  
mobility assistant.

The personal  
mobility assistant.

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=301

FIG. 79: Evaluation of individual aspects of  
»the personal mobility assistant« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

I want to handle my business trips and personal travel in 

accordance with my personal preferences, conveniently in a 

single portal. I want to use different modes of transport – such 

as a bike, my private car, trains and planes – seamlessly and be  

informed immediately of any changes over the course of 

my trip. This is not currently possible, because the wide 

variety of transport providers and information providers 

do not allow end-to-end planning.

There is now a personal mobility assistant. The mobility as-

sistant is a platform on the Internet that lets me plan each of 

my trips optimally in accordance with my desires, from 

the starting point to my destination, and including all 

necessary reservations such as parking spaces and seat 

reservations, in a single transaction. The integrated plan-

ning across all transport operators takes a lot of stress out of 

travel and can frequently reduce transfer times as well. 

The mobility assistant builds on a networked system into 

which all public and private transport operators feed all the 

necessary information for a journey and update it auto-

matically (for example, platform information, delays, traffic 

reports). The mobility assistant knows my preferences 

among the modes of transport and makes suggestions for  

planning my trip accordingly. Once I choose one of the sug-

gestions, it books all the necessary tickets for me auto-
matically. If there are any changes or delays during my 

journey, I am notified immediately – on my smartphone, for 

example – and can modify my subsequent itinerary. 

21-30%

31-40%
of respondents 
marked this.

  Liked	   Viewed critically
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FIG. 80: Visualization of »the personal mobility assistant« 

“By 2024 at the latest, digital assistants will detect the needs 
of their users automatically and on a self-taught basis, and 
complete routine tasks independently (e. g., during Internet 
use and to control end devices, software and services of all 
kinds).” (Estimation by Germany experts) 
(Result from the second phase of the study, thesis 14)
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“The described fully-inte-
grated, personal mobility 
assistant is still a long  
way off.”

There are many mobility services and online route planners. 
The timetables of practically all modes of public transport 
are now available on the Internet, as well as flight plans 
and current traffic information. Some private transport 
operators can also be booked online. But what is missing is 
the possibility of Internet-based, integrated trip planning, 
which takes into account all available transport operators 
to allow optimum planning of the trip tailored to the user’s 
needs, makes the reservations, and books all the tickets 
automatically. In addition, an ideal travel planning system 
would offer users the option of saving their personal prefe-
rences and support them in the specific course of their jour-
ney. For example, the system should navigate users through 
unfamiliar surroundings, inform them of delays or other 
obstructions and, where appropriate, suggest plan changes 
and rebookings and then automatically make them.

The personal mobility assistant carries out the tasks de-
scribed above. Essentially, it is a combination of an Inter-
net search engine that specializes in mobility information, 
an online booking portal, and a mobile navigation system. 
It is normally accessed via a suitable mobile device, e. g., a 
smartphone, but can also be used via a PC. The user inter-
face of the mobile device is designed in such a way that it 
provides the traveler with the right information at any point 
in the journey in a format that is easy to read, and thus helps 
him to find the right platform or the right car rental station. 
All the tickets and booking confirmations needed for the trip 
are also stored electronically on the mobile device. 

Dimension

The prerequisite for the described personal mobility as-
sistant is that all the information required to plan a trip is 
available on the Internet in the required quality. As far as 
public transport and rental cars are concerned, this can be 
deemed to be largely the case. The same applies for naviga-
tion data and, with certain exceptions, traffic information. It 
is even increasingly possible to reserve parking spaces over 
the Internet, just as modern smartphones supply the positi-
oning information required to provide users of the personal 
mobility assistant with all information according to their 
position and situation.

What is missing is the above-described search engine that 
specializes in mobility information, which is powerful 
enough to identify the best solution for the relevant user’s 
travel request from the mass of all the available data. Exis-
ting booking portals are also not yet capable of serving the 
requirements of the personal mobility assistant, since they 
are mainly restricted to the booking of air and rail tickets, 
rental cars and hotels. This requires considerable develop-
ment to incorporate the necessary additional providers; a 
suitable billing system must also be developed. Furthermo-
re, a number of legal issues need to be clarified in relation to 
data protection, copyright and personal rights. It must also 
be clarified who is responsible for the accuracy of the in-
formation. Last but not least, a sustainable operator model 
must be developed to ensure economical operation in the 
long term. The described fully-integrated, personal mobility 
assistant is still a long way off. But interim solutions with re-
duced ranges of functions are surely also interesting.

The personal  
mobility assistant.
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FIG. 81: What respondents think about a trial with  
»the personal mobility assistant« 

“How likely is it that you would try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=299, USA (USA) n=303, Brazil (BR) n=301, China (CN) n=303, Korea (KR) n=300;
Innovation-minded respondents: Germany (DE) n=85, Sweden (SE) n=76, USA (USA) n=91, Brazil (BR) n=86, China (CN) n=85, Korea (KR) n=90

Description

How likely people are to consider a trial of the personal 
mobility assistant varies widely between countries.
On average, the Brazilians say they would probably like to 
try the scenario (average value 2.0; see FIG. 81). 35 percent 
even say they would definitely like to try the scenario – thus 
willingness is greater in Brazil than in any other country. The 
Germans and the Americans, however, are not sure, on ave-
rage, whether they would like to try the personal mobility 
assistant, with average values of 3.1 and 3.2 respectively; just 
11 and 13 percent respectively would definitely try the per-
sonal mobility assistant. As expected, innovation-minded 
respondents in all countries are more willing to try the per-
sonal mobility assistant. Every other Brazilian in this group 
says they would definitely like to try the scenario; in the USA, 
however, it is only one in four (51 and 23 percent respectively). 
These figures already suggest that the Brazilians lead the 
field in this regard as well, with an average value of 1.7; the 
Americans bring up the rear with 2.8. The respondents were 
asked to mark all the text for the scenario that they particu-
larly liked, as well as all that they would view critically.  

The core idea of the future scenario, of planning a trip 
“optimally in accordance with my desires, from the 
starting point to my destination” was marked by 21 to 
30 percent of the German respondents (see FIG. 79). 
The same number of Germans also said they would like to 
be, “informed immediately” – i. e., be told in real time about 
any potential changes in the planned journey. But the pos-
sibility of making “all necessary reservations such as parking 
spaces and seat reservations online, in a single transaction”  
was marked as positive by 21 to 30 percent of the Germans. 
However, a number of aspects of the personal mobility as-
sistant were also viewed critically. For example, 31 to 40 per-
cent of the German respondents did not like the phrase “it 
books […] automatically.” The aspect of “knows my preferen-
ces” was also marked critically by 21 to 30 percent – there ap-
pears to be strong reservations here. This is also confirmed 
by the concerns expressed by respondents.

The personal  
mobility assistant.



no concerns

I can’t operate it 
by myself/it’s too 
difficult to use

a last-minute 
change of route 
is not possible
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my spending
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what basis the 
suppliers were 
selected

my habits are 
recorded and stored

my data could 
be misused

5%

3 %

7 %
7%

21%
18%

23 %
23%

27%
24%

30%
31%

34%
30%

34%
32%

34%
30%

39%
32%

48 %
53%

Total
Innov. respondents*

Germany

26% 28% 32% 43% 40%
31% 23% 44% 52% 37%

35% 31% 30% 25% 30%
38% 25% 45% 28% 34%

20% 37% 41% 26% 42%
19% 39% 44% 24% 46%

39% 15% 34% 35% 56%
43% 22% 42% 31% 60%

36% 38% 48% 40% 55%
45% 45% 65% 43% 64%

30% 21% 39% 37% 28%
36% 20% 52% 28% 27%

34% 23% 14% 20% 49%
38% 25% 12% 25% 54%

19% 23% 7% 41% 8%
16% 22% 7% 43% 9%

32% 23% 26% 36% 21%
34% 30% 32% 29% 30%

12% 7% 8% 15% 12%
13% 7% 9% 12% 6%

5% 12% 5% 1% 1%
4% 8% 3% 1% 1%

SE USA BR CN KR
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=299, USA (USA) n=303, Brazil (BR) n=301, China (CN) n=303, Korea (KR) n=300;
Innovation-minded respondents: Germany (DE) n=85, Sweden (SE) n=76, USA (USA) n=91, Brazil (BR) n=86, China (CN) n=85, Korea (KR) n=90

FIG. 82: Respondents’ concerns about »the personal mobility assistant« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 

I would be concerned that …”

48 percent of Germans say they have reservations about possible 
misuse of data. 
This concern is also shared by the innovation-minded Germans – as many as  
53 percent of them fear data misuse if the personal mobility assistant were used 
(see FIG. 82). Skepticism about data storage and misuse also manifests itself in the 
second greatest concern among the Germans: 39 percent of respondents in Ger-
many are concerned that the personal mobility assistant could record and store 
their habits. However, this concern is also shared by 35 percent of respondents in 
Sweden. In China, by contrast, it is expressed by “only” 25 percent of respondents. 
Third on the list of the Germans’ concerns is the cost. A third of respondents say 
this is one of their greatest concerns in relation to the use of the personal mobility 
assistant (34 percent). In Korea and Brazil, this fear is even more widespread – here 
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DE SE USA BR CN KR

Likeable 3.6 3.4 3.5 2.6 2.5 3.3 

Realistic 3.1 3.0 2.8 2.6 2.5 2.5 

Relevant 3.7 3.6 3.7 2.5 2.6 3.0 

Transparent 3.0 3.3 2.9 2.5 2.3 3.0 

Unique 2.5 2.5 2.4 2.1 2.3 2.8 

Attractive 3.5 3.3 3.4 2.4 2.4 2.8 

Germany BrazilSweden USA China Korea

4

3

2

1

5

Realistic

RelevantUnique

Attractive

Likeable

Transparent
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FIG. 83: Ratings for individual aspects of  
»the personal mobility assistant« 

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

42 and 41 percent respectively of all re-
spondents checked the cost aspect. It 
is worth noting that, in Sweden, only 
20 percent of respondents said they 
are concerned about the cost.

The most widespread reservation in 
Korea relates to the reliability of the 
information. 55 percent of all respon-
dents say they would not know if they 
could rely on the information from the 
personal mobility assistant. Among 
the group of innovation-minded Ko-
reans, this concern is even more pre-
valent. Interestingly, this concern is 
least pronounced in Germany – this 
aspect was expressed by just 34 per-
cent of respondents.

The selection of route based on crite-
ria unknown to the user is given very 
varied assessments. Whereas in Korea, 
49 percent of all respondents checked 
this as a concern, in Germany it was 
just 27 percent, in Brazil as few as  
14 percent. The assessment of the con-
cern “I could lose track of my spending”  
also fluctuated to a similar degree.  
41 percent of the Chinese raised this 
fear, compared with just seven per-
cent of the Brazilians. The personal 
mobility assistant is trusted by the 
majority of respondents to be able to 
change route even at short notice – in 
Germany, this is only stated as a con-
cern by one in five (21 percent), in Chi-
na by one in three (36 percent).

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=301, Sweden (SE) n=299, USA (USA) n=303,  
Brazil (BR) n=301, China (CN) n=303, Korea (KR) n=300
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I would use it even if I had 
to pay for it

I would only use it if it were 
available free of charge

I wouldn't use it even 
if I could afford it

Don’t know

Total

Innovation-minded respondents

21% 75 % 1%3%

18 % 69 % 9 % 5 %
Korea

45%52% 3%

55 %35 % 6 % 5 %
China

50% 12% 4%33%

30 % 53% 10 % 6 %
Brazil

28 % 19 %35 %18 %

38 %10 % 39 % 13 %
USA

65% 6 % 8 %21 %

14 % 49 % 25%
Sweden

12 %

6 % 67 % 16% 10%

53 % 34% 10 %3 %
Germany
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FIG. 84: Willingness to pay for »the personal mobility assistant« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=301, Sweden (SE) n=299, USA (USA) n=303, Brazil (BR) n=301, China (CN) n=303, Korea (KR) n=300;
Innovation-minded respondents: Germany (DE) n=85, Sweden (SE) n=76, USA (USA) n=91, Brazil (BR) n=86, China (CN) n=85, Korea (KR) n=90

The Germans like the personal mobility assistant least. 
With an average value of 3.6, average personal likeability 
in Germany is much lower than in China or Brazil (average 
value 2.5 or 2.6; see FIG. 83). As with many other scenarios, 
it can be seen that personal likeability is strongly correla-
ted with the assessment of relevance and attractiveness. 
In countries in which a scenario is well liked, the relevance 
and attractiveness are also rated highly. Accordingly the 
Germans assess the mobility assistant itself as less relevant, 
with an average value of 3.7, whereas in Brazil and China, it 
is assessed as more relevant (average value 2.5 or 2.6 respec-
tively). The values for perceived attractiveness also range 
from 2.4 (Brazil, China) to 3.5 (Germany). In Korea, the perso-
nal mobility assistant is classified as least new and unique 
(average value 2.8). The best values in this regard are given 
by Brazil and China (average value 2.1 and 2.3 respectively).

Willingness to pay for use of the personal mobility  
assistant varies substantially from country to country 
and is lowest in Germany.
Just three percent of the Germans can imagine paying so-
mething to use the personal mobility assistant (see FIG. 84). 
The number is not much higher among the innovation-min-
ded Germans, at six percent. Fascinating by comparison, in 
China, 35 percent of all respondents would be prepared to 
pay to use the scenario; among the innovation-minded it is 
as many as 52 percent, i. e., one in two. While willingness to 
pay for the personal mobility assistant is also not very great 
in the USA (ten percent of respondents), it is notable, com-
pared to Germany, that here even the percentage of those 
who would use the scenario if it was provided free of char-
ge is not very high (38 percent). In Germany, one in two (53 
percent) say this; among the innovation-minded, two out of 
three respondents give this answer (67 percent). However, 
in both countries, the number of those who wouldn’t use 
the assistant even if they could afford it is surprisingly high 
compared with the other countries. In Germany, 34 percent 
say this, in the USA, 39 percent. By contrast, this group is ext-
remely small in Korea (nine percent) and China (six percent). 
The clearest difference between all respondents and the in-
novation-minded can be seen in Sweden. While there is just 
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“12 percent of Germans think the mobility assistant  
will never become a reality for the majority – rather  

more hope this.”

Available 
from ...*
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Expected availability date

DE SE USA BR CN KR

Already available 30% 17% 40% 52% 69% 58%

Available from ... 23% 28% 18% 19% 12% 18%

Never available 12% 14% 9% 4% 2% 7%

Don’t know 34% 41% 34% 25% 17% 17%

DE SE USA BR CN KR

Immediately 20% 33% 14% 50% 28% 33%

Available from ... 13% 13% 17% 16% 28% 17%

Never available 21% 11% 17% 8% 3% 13%

Don’t know 47% 44% 52% 27% 41% 37%
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seven percent difference in those wil-
ling to pay between the two groups, 
the difference in “free of charge” users 
is twice as big: 49 percent of Swedes 
would use the mobility assistant if it 
was provided free of charge, compared 
with 65 percent of innovation-minded 
Swedes. The biggest difference is bet-
ween those who would not use the 
assistant even if they could afford it. 
While 25 percent of the “normal popu-
lation” fall into this category, just six 
percent of the innovation-minded do. 

The majority of respondents 
believe that the personal mobility 
assistant is already available or 
will become available in 2011.
The majority of Chinese, Koreans and 
Brazilians believe this, in Germany it 
is 30 percent (see FIG. 85). In Sweden, 
however, 28 percent of respondents 
believe the scenario will not be availa-
ble for the majority of people in their 
country until 2015 on average. A whole 
12 percent of Germans think that the 
personal mobility assistant will never 
be available to the majority of people 
in Germany. While in Sweden, Brazil, 
China and Korea, the majority of those 
who expect the scenario to be availab-
le from 2012 and later or never would 
like the assistant to be available “im-
mediately,” in Germany, a large percen-
tage of respondents would like it never 

to become available. 21 percent of the 
Germans surveyed here and 17 percent 
of Americans do not want the mobility 
assistant to ever be available for the 
majority of people in their country.

FIG. 85: Expected availability date for »the personal mobility assistant« vs.  
preferred availability date for »the personal mobility assistant«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=301, Sweden (SE) n=299, USA (USA) n=303, Brazil (BR) n=301, China (CN) n=303, Korea (KR) n=300;
Preferred availability date: Germany (DE) n=211, Sweden (SE) n=248, USA (USA) n=194, Brazil (BR) n=154, China (CN) n=96, Korea (KR) n=131
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The personal mobility assistant, which supports users in pl-
anning and taking trips seamlessly and based on the indivi-
dual user’s data, as well as automatically booking all neces-
sary tickets and making reservations, is no great innovation 
from the user’s perspective and generates only moderate 
interest. Although around a quarter of German respondents 
believe they always have the latest information during a trip 
and can plan a trip online optimally from the starting point 
to the destination, up to 39 percent of respondents are con-
cerned because the personal mobility assistant knows the 
personal preferences of its users and makes and bills all ne-
cessary bookings automatically. Thus a crucial aspect of the 
personal mobility assistant is met with rejection and calls 
into question the entire concept. 

Only very limited willingness to pay for the service.
Respondents rate relevance, likeability and attractiveness 
in the middle to lower range (average values of between 2.4 
and 3.7; see FIG. 83) and the values for realism, transparency 
and uniqueness are only marginally better. This means that 
the presented system is not really seen as useful or does not 
meet a need. It is notable that China, Brazil and to some ex-
tent Korea too, rate the personal mobility assistant much 
more positively than the other countries surveyed.
 
Another central result is that there is only minimal willing-
ness to pay for use of the personal mobility assistant. Only in 
Brazil and China can a third of the population imagine using 
the personal mobility assistant if they had to pay for it. The 
situation is different if use of the assistant is free of charge. 
In this case, at least half of the respondents would use the 
scenario, except in the USA, where interest in using it is re-
latively low even then. The reason for this is clear: existing 
Internet booking portals for trips, hotels, tickets and rental 
cars are generally free of charge for users and it can be as-
sumed that they also expect this from the personal mobility 
assistant presented for discussion. 

A lot has also changed in relation to route planning and tra-
vel information over the last few years. All kinds of attractive 
offers can be used conveniently over the Internet. They are 
also increasingly available on mobile devices. But what is 
missing is integration across different transport operators 
and the linking up of separate information platforms. Thus 
the integration of planning and booking systems offered by 
the personal mobility assistant and the actuality of infor-
mation is seen positively by respondents. However the fully 
automatic booking of selected mobility options and – to a 
lesser extent – also the proposed tailoring of information 
based on user preferences are viewed critically. In all coun-
tries, at least a quarter of respondents rated the recording 
and storing of habits as concerning (see FIG. 82). This is sur-
prising insofar as the personalization of offers based on user 
preferences on Internet sales portals like Amazon or eBay is 
already generally accepted today, which also goes for ma-
king payments over the Internet. One reason for this could 
be that, with the personal mobility assistant, users feel they 
no longer have control over which providers are actually in-
cluded in the travel planning for booking trips and getting 
information. With individual providers such as eBay or Ama-
zon, by contrast, there is much more control in this regard.  

The results of the survey suggest that the main potential of 
the personal mobility assistant lies in the constant updating 
and rapid provision of local route information. Respondents 
still have considerable reservations about the processing, 
especially with regard to automatic payment and plan 
change functions. 

In Korea, concerns over transparency still come  
above security.
The assessment of concerns discussed in the Delphi Study 
shows interesting results in a comparison of Germany and 
Korea. Although Koreans give much more positive ratings 
than Germans on a number of aspects, such as attractiven-
ess, realism and relevance, their assessments of some con-
cerns are much higher up the scale than those of the Ger-
man respondents. While the topic of data security appears 
to be the most problematic in Germany, in Korea, reserva-
tions about the transparency of route selection and the reli-
ability of information are greater. Both categories were seen 
as concerning by at least 55 percent of Korean respondents. 
It is notable that the group of innovation-minded respon-
dents viewed these aspects even more critically (60 percent 
and 64 percent; see FIG. 82). However, there are concerns 
about the transparency and reliability of information in all 
countries surveyed, even if the percentage of respondents 
expressing these concerns is not quite as high as in Korea. 
This could be due to the fact that free of charge price compa-
rison platforms on the Internet have increasingly come un-
der criticism recently because it is not always clear to what 
extent independence and neutrality are ensured. 

Interpretation

“Information  
services related  
to mobility are  
essential in a  
globalized world.”

The personal  
mobility assistant.
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By contrast, usability is not an issue in an international com-
parison. Values across all countries and groups range from 6 
to 15 percent, which implies a minimal barrier and possib-
ly also previous good experience of using mobility portals. 
This assumption is supported by answers to the question of 
expected and desired availability. Except for Sweden, where 
a majority of respondents are not sure when the personal 
mobility assistant could become available, in Brazil, China 
and Korea, more than half of respondents, and in Germany 
and the USA, at least 30 percent of respondents believe that 
this is already reality (see FIG. 85).  

No market potential at present for continuous process 
chains with payment functions. 
The scenario of the personal mobility assistant is based 
on the existing acceptance of Internet-based information 
services and route planning and attempts to establish in-
tegration between the services relevant for planning a trip 
efficiently. The results of the survey suggest that respon-
dents view online travel planning and travel information 
positively and that a combination of both services would be 
used. Less promising, however, are the reactions to the anti-
cipated transition to integrated handling of a trip, including 
bookings and payment via a portal. The fear of uncontrolla-
ble costs as well as unreliable data play a major role here. 
Whether trust can be established through greater transpa-
rency on the part of providers and proven reliability of the 
services, e. g., via a rating system, remains to be seen. Howe-
ver, the results of the survey show that these are basic requi-
rements for delegating booking and payment transactions 
to the system. The convenience function is widely accepted 
and promises that the system will also pay off accordingly 
for providers. However, if concerns remain considerable and 
the continuous process chain for planning and booking de-
scribed in the scenario fails due to the reservations or, to put 
it another way, the caution of users, the potential of the per-
sonal mobility assistant is very limited.

Opportunities for mobility assistants with reduced 
functions.  
Information services related to mobility are essential in a 
globalized world. At present, three areas of application for 
these kinds of services can be identified:

__ Traffic safety: this area is addressed by the scenario of 
ambient communication, which is also discussed in this 
Delphi Study.

__ Efficiency: this area covers transport information ser-
vices and dynamic route guidance systems, which in the 
future will also include the abovementioned ambient 
communication.

__ Convenience: this relates to mobility management 
systems that provide up-to-date and better customized 
information and new offers for business and personal 
mobility needs and wishes. 

The personal mobility assistant is a service that satisfies 
aspects of efficiency as well as convenience. In addition to 
seamless travel planning tailored to the user, another cen-
tral starting point for the personal mobility assistant is the 
support of intermodality when selecting transport opera-
tors, an aspect that no mobility system currently adequately 
satisfies. 

Currently it seems that system errors and additional costs in 
planning and taking a trip are accepted if additional conve-
nience requires the provision of sensitive personal data. Se-
curity concerns, especially in Germany, have already carried 
weight in the past as barriers to acceptance for a range of 
applications, such as the new electronic ID card with its ad-
ditional functions, and have prevented the anticipated suc-
cess. As such, personalized mobility services with integrated 
payment functions, such as the personal mobility assistant 
under discussion, do not seem very promising at present, at 
least not in Germany. 

However, it should be considered to what extent a mobility 
assistant that is not personalized and has no payment func-
tion could be effectively and economically implemented. In 
light of the limited willingness to pay for use of the personal 
mobility assistant, such a portal would have to be financed 
largely through advertising and agency fees. However, un-
der such circumstances, it is questionable to what extent 
the necessary neutrality of the portal could be ensured. It is 
also questionable whether revenues from advertising and 
agency fees would be enough to finance the development 
costs for the required search engine software and the costs 
of operating the platform.  

Summary.
It can be seen that investments in the personal mobility as-
sistant in its described form would not pay off at present due 
to serious problems of acceptance. Improving current infor-
mation functions and developing seamless intermodal tra-
vel planning tools seem to be more promising approaches. 
How cost-effective this would be remains to be clarified. 
At any rate, according to the results of the survey, payment 
and personalization functions in conjunction with mobility 
services that can also be used via mobile devices will have a 
hard time on the market.
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Ambient 
communication.

Ambient 
communication.

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=294

FIG. 86: Evaluation of individual aspects of 
»ambient communication« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

When I am driving my car, I want to know everything I can 

about potential hazards in my vicinity, in addition to local 

traffi c reports. The traffi c information provided by radio and 

GPS navigation devices is insuffi cient.

My car is now integrated with both other cars and with the 

road infrastructure through ambient communication. As a 

result, I have direct access to all information about relevant 

traffi c situations in my immediate vicinity in real time.  

Within this system, cars and other vehicles communi-

cate directly with one another and receive messages 

from traffi c control centers and the local infrastructure, 

such as traffi c lights and signs. This anonymous integra-

tion between my vehicle and its surroundings gives me the 

latest traffi c information, as well as warnings about 

unexpected maneuvers by other drivers and undetect-

able hazards such as icy roads. Hazards are shown to 

me via a simple visual display, e. g., on the inside of the 

windscreen.  This can help prevent rear-end collisions, for 

example, as well as avoid many other potential hazards, 

and I feel safer on the road. There will be fewer traffi c 

jams and accidents, and I will reach my destination more 

quickly and more relaxed.

21-30%

31-40%
of respondents 
marked this.

 Liked  Viewed critically



FIG. 87: Visualization of »ambient communication« 

“In Germany, the Internet will become the means of 
central communications access in the vehicle regarding 
journey-related information (e. g., route planning, traffi  c 
information, danger warnings) by 2019 at the latest.”
(Result from the second phase of the study, thesis 134)



212

The Pictures  
of the Future. 
Chapter  6
Maintaining mobility.

“The aim is to connect  
vehicles and the road  
infrastructure through  
cooperative communica-
tion systems in the future, 
in such a way that the  
traffic situation can be  
determined in real time.”

Secure and reliable mobility in the future.
Researchers and entrepreneurs around the world are wor-
king on solutions that will closely interlink different modes 
of transport in cities and make it possible to control them 
intelligently. Future mobility on the roads of Europe will be 
characterized by the fact that destinations will be reached 
without accidents and it will be possible to make rapid pro-
gress without getting stuck in traffic jams, while impact on 
the environment remains low. In the future, one must be 
able to rely on the ability to get from A to B in one piece and 
within a defined time. Today, anyone going to an important 
meeting must plan in buffer time because it is not possible 
to determine how the traffic situation will develop on the 
way. In the future, however, it will be possible to plan mobi-
lity and the majority of accidents caused by careless driving 
will be avoided as far as possible. Ambient communication 
and networking though ICT are core technologies for future 
transportation systems.

Accident-free mobility through cooperative vehicles.
The scenario of accident-free and therefore much more ef-
ficient mobility can be facilitated by using cooperative sys-
tems. Gradually, all vehicles will be fitted with appropriate 
communication systems for exchanging warnings about risk 
situations (e. g., icy roads) with each other (cooperatively) in 
real time and displaying them directly in the vehicle. In order 
to enable this, the EU commission has provided its own radio 
channels in the 5.9 GHz frequency band, which is to be used 
exclusively for cooperative systems (see Heise 2008).

The use of cooperative systems will facilitate the extension 
of visibility across other vehicles through communication. 
This foresighted approach to driving will make the activity 
easier to assess and less stressful, with the result that fewer 
accidents will be caused, thus helping to increase the effici-
ency of mobility.

Dimension

Ambient  
communication.

Congestion free mobility through cooperative  
infrastructure.
Today, traffic guidance systems work without interacting 
with drivers. The interfaces are mostly visual (traffic lights, 
flashing blue lights) or acoustic (sirens). The aim is to con-
nect vehicles and the road infrastructure through coopera-
tive communication systems (car-to-X) in the future in such 
a way that the traffic situation can be determined in real 
time and drivers can be optimally informed appropriately 
and guided away from traffic jams. The local information 
prepared by traffic control centers are transmitted locally 
via cooperatively communicating road infrastructure (traf-
fic lights, signs) and displayed on vehicle devices (navigati-
on system, etc.) in a way that is generally intelligible. This 
makes it easier to interpret the increasing volume of signs, 
which is especially important in foreign countries with an 
unknown language.

Thus, in the future, drivers will be completely connected 
to their driving environment through cooperative systems, 
thanks to the constant exchange of data with other vehicles 
and with the infrastructure. They will be instantly informed 
of hazards and problems en route and can get a precise pic-
ture of their mobility in real time and, if available (e. g., in ur-
ban areas), change to alternative modes of transport (park-
and-ride system, public transport, etc.).
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FIG. 88: What respondents think about a trial with  
»ambient communication« 

“How likely is it that you would try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=294, Sweden (SE) n=301, USA (USA) n=303, Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=94, Sweden (SE) n=90, USA (USA) n=95, Brazil (BR) n=91, China (CN) n=87, Korea (KR) n=104

Description

The respondents from the different countries give 
very different assessments of the probability for a trial 
with ambient communication.
Above all, respondents in Brazil and China would be the 
most likely to try ambient communication (average values 
1.6 and 1.9 respectively; see FIG. 88). The Koreans also tend to 
be more positive about the scenario, with an average value 
of 2.1. Just like the Germans and Swedes (each with an ave-
rage value of 2.4) they say on average that they would pro-
bably try ambient communication. By contrast, respondents 
in the USA are not sure on average whether they would un-
dertake a trial (average value 2.8). In the USA, just 13 percent 
of respondents would definitely try the scenario, compared 
with 56 percent in Brazil. In a comparison with innovation-
minded respondents, it can be seen that in all countries, this 
group is generally more prepared to try ambient communi-
cation. However, innovation-minded Americans also score 
lowest here, with an average value of 2.4. Brazil also leads 
the innovation-minded, with an average value of 1.3, follo-
wed by China and Korea (both with an average value of 1.8). 
All respondents were asked to mark text in the description of 
the scenario that they liked or view critically. 

Ambient  
communication.



no concerns

I can’t operate it 
by myself/it’s too 
difficult to use

I am liable if the 
technology doesn’t
 work at times

the systems fail or 
become unavailable  

I am too dependant 
on the technology

my behaviour is 
remote-controlled

I don’t know 
how reliable the 
information is

in doing so, all traffic 
controls can be 
manipulated 

my data could 
be misused

the costs would be 
too high for me

I am overloaded 
with information and 
my concentration 
may suffer

4%

2 %

8 %
6%

21%
21%

24 %
17%

27%
32%

31%
31%

32%
21%

35%
31%

36%
39%

39%
43%

46 %
41%

Total
Innov. respondents*

Germany

48% 46% 25% 44% 50%
42% 54% 26% 44% 45%

20% 43% 52% 36% 40%
26% 40% 60% 35% 32%

36% 24% 27% 24% 24%
30% 21% 29% 23% 21%

20% 16% 28% 23% 27%
23% 11% 35% 21% 31%

41% 36% 19% 35% 27%
40% 38% 25% 31% 26%

30% 14% 24% 24% 25%
26% 20% 26% 31% 26%

42% 37% 46% 31% 44%
48% 41% 61% 32% 50%

27% 23% 33% 49% 45%
21% 20% 39% 59% 53%

26% 27% 22% 31% 45%
29% 29% 25% 36% 50%

9% 5% 8% 18% 16%
8% 3% 12% 16% 7%

3% 6% 3% 0% 1%
6% 8% 1% 0% 1%
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=294, Sweden (SE) n=301, USA (USA) n=303, Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=94, Sweden (SE) n=90, USA (USA) n=95, Brazil (BR) n=91, China (CN) n=87, Korea (KR) n=104

FIG. 89: Respondents’ concerns about »ambient communication« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select a  
maximum of four answers.

I would be concerned that ...”

The Germans particularly like the possibility of detecting  
hazards at an early stage.
31 to 40 percent of respondents marked that they like to be informed about “ha-
zards” (see FIG. 86). Overall, 21 to 30 percent of respondents view positively the 
fact that they receive “the latest traffic information [and] warnings about unex-
pected maneuvers” as well as that “warnings about unexpected maneuvers” or 
“undetectable hazards such as icy roads” are shown to them visually. They also 
marked “real time” and “anonymous integration” (each 21 to 30 percent). Notable 
text that was viewed critically was both “road infrastructure,” and “cars and other 
vehicles communicate directly with one another” (each 21 to 30 percent).
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DE SE USA BR CN KR

Likeable 3.2 3.2 3.2 2.3 2.3 3.0 

Realistic 2.9 3.1 2.9 2.5 2.4 2.6 

Relevant 3.1 3.3 3.1 2.2 2.3 2.7 

Transparent 2.6 3.1 2.7 2.5 2.3 2.9 

Unique 2.2 2.4 2.1 1.8 2.2 2.6 

Attractive 2.9 3.0 3.1 2.1 2.2 2.6 

Germany BrazilSweden USA China Korea
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FIG. 90: Ratings for individual aspects of  
»ambient communication«  

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

Most Germans are concerned that 
ambient communication would 
overload them with information 
while they were driving and that 
their concentration could suffer as a 
result (46 percent; see FIG. 89). 
Around half of respondents in Korea, 
Sweden, China and the USA also share 
this concern (50, 48 and 44 percent 
respectively). It is notable that just a 
quarter of Brazilian respondents ex-
pressed this concern, whereas in most 
countries it was the most frequently 
expressed concern. The most wides-
pread concern in Brazil, however, is 
that the costs could potentially be too 
high (52 percent). Among innovation-
minded Brazilians, this concern is even 
more prevalent, at 60 percent. In the 
USA this concern is shared by 43 per-
cent and in Korea by 40 percent. Swe-
den scores lowest here, with just 20 
percent. 36 percent of Germans fear 
that all traffic controls could be mani-
pulated by ambient communication. 
One in three respondents in Sweden 
and Brazil also expressed this concern 
(36 and 27 percent respectively). A fear 
frequently expressed by the Germans 
is that their data could be misused – 
35 percent also raised this concern in 
connection with this scenario. Respon-
dents in both Brazil and Korea share 
this concern, with 28 and 27 percent 
respectively naming it. The USA clearly 
stands apart here, with just 16 percent 
of all respondents and one in ten of the 
innovation-minded respondents.

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=294, Sweden (SE) n=301, USA (USA) n=303,  
Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=302
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I would use it even if I had 
to pay for it

I would only use it if it were 
available free of charge

I wouldn't use it even 
if I could afford it

Don’t know

Total

Innovation-minded respondents

47% 47 % 3%4%

29 % 59 % 7 % 6 %
Korea

48%46% 4% 1%

54 %40 % 3 % 3 %
China

46% 6%44% 4%

36 % 49% 6 % 9 %
Brazil

20% 17 %44 %19 %

41 %13 % 28 % 18 %
USA

41% 14 % 7 %38 %

21 % 40 % 25%
Sweden

13 %

20 % 62 % 9% 8%

52 % 21% 12 %16 %
Germany
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FIG. 91: Willingness to pay for »ambient communication« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=294, Sweden (SE) n=301, USA (USA) n=303, Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=94, Sweden (SE) n=90, USA (USA) n=95, Brazil (BR) n=91, China (CN) n=87, Korea (KR) n=104

In Sweden, the USA and China the results from the scenario 
shows that more than a third of all respondents fear beco-
ming too dependent on the technology (41, 36 and 35 per-
cent respectively). The Brazilians take a more relaxed view: 
just 19 percent expressed this concern. 

One in three Germans and one in three Swedes suspect that 
ambient communication could control their conduct remo-
tely (31 and 30 percent respectively). In the USA, this concern 
was named by just 14 percent. Brazilian and Korean respon-
dents are concerned that they will not know how reliable 
the information is if they use ambient communication (46 
and 44 percent). Sweden comes next with 42 percent. Ove-
rall, this is in fact the second greatest concern among Swe-
dish and Brazilian respondents. 

In a comparison of countries, ambient communication 
scores best for likeability in China and Brazil. 
While the scenario is not so well liked in Germany, Sweden 
and the USA (average value of 3.2 in all three; see FIG. 90), 
the Chinese and Brazilians find it much more likeable, with 
an average value of 2.3. Ambient communication is assessed 
to be least realistic in Sweden (average value 3.1), whereas 
the Chinese respondents on average find the scenario to be 

very realistic, with an average value of 2.4. The relevance of 
the scenario scored best in China and Brazil, with average 
values of 2.3 and 2.2. By comparison, the Swedes assess the 
scenario as only somewhat relevant (average value 3.3). 
However, Germany and the USA do not perceive ambient 
communication as being much more relevant (average va-
lue of 3.1 in both countries). 

Whereas the Brazilians view the scenario as very new and 
unique (average value 1.8), the Swedes and Koreans give this 
aspect a worse assessment (average value 2.4 and 2.6 res-
pectively). The group of all respondents in both Brazil and 
China rate the scenario as very attractive (average value 2.1 
and 2.2 respectively). Innovation-minded respondents in 
both countries find the scenario on average to be even more 
attractive (average value 1.7 and 1.9 respectively). In the USA, 
Sweden and Germany, it is only rated as somewhat exciting 
(average value 3.1, 3.0 and 2.9 respectively). 

Ambient  
communication.



“73 percent of the Chinese believe that ambient  
communication is already available to the majority of  

people in their country – only a few would like it to  
never become available  for the majority.”
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DE SE USA BR CN KR

Already available 22% 12% 24% 41% 73% 36%

Available from ... 34% 36% 27% 19% 13% 35%

Never available 13% 17% 15% 7% 3% 5%

Don’t know 31% 35% 34% 32% 11% 23%

DE SE USA BR CN KR

Immediately 26% 35% 21% 49% 51% 34%

Available from ... 15% 14% 15% 15% 30% 28%

Never available 15% 21% 21% 4% 2% 7%

Don’t know 44% 31% 42% 33% 17% 32%
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Willingness to pay for ambient 
communication is relatively low, 
especially in Germany.
More than half of the Korean and 
Chinese respondents say they would 
only use the scenario if it was provi-
ded free of charge (59 and 54 percent 
respectively; see FIG. 91). In Germany 
and Brazil too, one in two respondents 
share this opinion (52 and 49 percent 
respectively). Among the innovation-
minded Germans, as many as 62 per-
cent would use it, if it was provided 
free of charge. While a large proporti-
on of respondents in China and Brazil 
would pay to use ambient communi-
cation (40 and 36 percent), in Germa-
ny and the USA, comparatively very 

few respondents would do so (16 and 
13 percent). The stark differences bet-
ween all respondents and the inno-
vation-minded in Korea and Sweden 
are notable. In Korea, one in two of the 
innovation-minded would pay for the 
scenario (47 percent) and in Sweden 
almost twice as many (38 percent) as 
among all respondents. Also for the 
aspect of willingness to pay, it can be 
seen that the Americans, Swedes and 
Germans view the scenario very criti-
cally, since a large percentage would 
not use ambient communication even 
if they could afford it (28, 25 and 21 
percent). In China, Brazil and Korea, it 
is not even ten percent. 

Expectations about the availabili-
ty of ambient communication are 
divided.
While the Chinese, Brazilians and Ko-
reans think ambient communication is 
already available (73, 41 and 36 percent), 
the Swedes, Germans and Americans 
believe it will not become available to 
the majority of people for several years 
(36, 34 and 27 percent; see FIG. 92). 17 
percent of Swedes even think that the 
scenario will never become available. 
When asked when they would like the 
scenario to be available, the most given 
answer in all countries is “immediately.”  
However, a large proportion of Swedes 
and Americans also say they would like 
it never to become available.

FIG. 92: Expected availability date for »ambient communication« vs.  
preferred availability date for »ambient communication«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=294, Sweden (SE) n=301, USA (USA) n=303, Brazil (BR) n=301, China (CN) n=300, Korea (KR) n=302;
Preferred availability date: Germany (DE) n=232, Sweden (SE) n=267, USA (USA) n=228, Brazil (BR) n=188, China (CN) n=85, Korea (KR) n=201
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Interpretation

Ambient  
communication.

In the future, connected transportation systems and up-to-
date information about the fastest connections are to ensu-
re that drivers reach their destination safely, in comfort, and 
always on time, despite rising congestion. Many megacities 
and metropolitan regions already have to endure intermi-
nable traffic jams, a dire lack of parking and muggy air, and 
problem spots in the traffic often can’t be detected quickly 
enough due to a lack of networking of drivers and infrastruc-
ture. This can be remedied by an intelligent infrastructure 
with ambient communication. Respondents currently still 
view the ambient communication scenario critically in 
parts. Positive aspects of this scenario are “the latest traffic 
information” (21 to 30 percent) and information about “un-
detectable hazards” (21 to 40 percent; see FIG. 86). 

In today’s cars, users can already find out traffic information 
from the radio and navigation devices, although generally 
with a delay and not in real time. 21 to 30 percent of the 
German respondents find the possibility of receiving infor-
mation in “real time” exciting (see FIG. 86). This is enabled 
through the ambient communication and the connecting of 
cars with each other in cooperative transportation systems. 
This makes a huge amount of data and traffic information 
available that can be used by drivers as well as by control 
centers. There are already many additional traffic services 
on the market, but they are not yet accepted if they incur 
additional costs. This behavior by potential users is also 
confirmed by the results of the study. In most countries, the 
expected availability date coincides with the preferred avai-
lability date. The barriers are to be overcome through the 
use of innovative technologies in conjunction with suitable 
business models that enable refinancing through new ser-
vices and IT services. The ambient communication scenario 
shows that respondents are not worried about not being 
able to learn how to use the technology, thus the future level 
of use depends rather on a no-cost service for the end user 
with tamper-proof technology.

Acceptance and use of traffic information via ambient 
communication.
46 percent of the German respondents are concerned that 
they would be overloaded with information while they were 
driving and that their concentration could suffer as a result. 
There are similar concerns in Korea, China, Sweden and the 
USA. In addition, the respondents think dependence on the 
technology will be too great and many respondents also 
question the reliability of the information (see FIG. 89). This 
is surprising inasmuch as there are already a range of driver 
assistance systems in today’s cars, some of which are alrea-
dy based on communication of vehicles with their surroun-
dings and traffic services. Car manufacturers are working 
hard on suitable man-machine interfaces that will prevent 
information overload and enable easy usability and reada-
bility. The communication is largely anonymous and takes 
place in the background where the driver cannot detect it. 
But there are also functions that allow the driver and his 
passengers to use IT services at any time during the jour-
ney. More than half of the respondents in Korea and China 
would use these technologies if such services were provided 
free of charge, among the innovation-minded Germans it is 
as many as 62 percent (see FIG. 91). In the USA just 13 percent 
and in Germany just 16 percent would pay and the majority 
of respondents in these countries do not expect truly func-
tional ambient communication to be available for several 
years yet (see FIG. 92). In the USA and Germany, the aspects 
of likeability, attractiveness and relevance are rated with 
average values between 2.9 and 3.3 (see FIG. 90). The results 
of the study are in keeping with the observations of many 
researchers and entrepreneurs around the world, who are 
working on new transportation solutions with ambient 
communication and networking of modes of transport. The 
product innovation must therefore go hand in hand with 
the development of suitable business models and a range of 
commercial ideas.

Traffic problems and security requirements are resol-
ved by cooperative transportation systems.
The need for intelligent transportation systems is growing 
rapidly. The global urbanization cannot be halted. Accor-
ding to a recent study, by 2025, some 4.5 billion people will 
live in cities – that is a good 60 percent of the world’s po-
pulation (see Frost & Sullivan 2011). To make sure that life in 
cities remains attractive, municipal decision-makers and 
mobility providers are looking for new solutions. The idea 
is that, in order to enable people to get quickly and effec-
tively from A to B in major cities, people are guided through 
the urban jungle by intelligent systems. These cooperative 
transportation systems communicate with all players and 
the infrastructure.

“The need for  
intelligent trans-
portation systems 
is growing rapidly.”



219

The Pictures  
of the Future. 

Chapter  6
Maintaining mobility.

Ambient  
communication.

The ambient communication scenario is also shaped by two 
basic transportation requirements: first, the reaching of a 
destination without accident, and second rapid progress 
without congestion or other unforeseen traffic situations. In 
the future, people will want to get around in one piece and 
within a defined time. Today, when going to important mee-
tings, buffer time must be planned in because a non-deter-
ministic mobility situation still has to be assumed. The aim 
must therefore be to make mobility plannable through the 
linking-up of cars with each other and with the intelligent 
infrastructure and at the same time constantly improving 
security within the transportation systems. 

This already works today in rudimentary form. The global 
expansion of ICT and the mobile Internet offer enormous 
potential for networking inner-city traffic even more effici-
ently. Mobile communications technology can be used for 
car-to-infrastructure communication, with which traffic 
controls can react even faster. The individual components 
are getting increasingly intelligent, but it is not enough. In 
order to be able to master the challenges of growing con-
gestion in cities, information from the individual transpor-
tation systems needs to be pooled and used to control and 
optimize traffic flows. But it must also be ensured that addi-
tional services remain affordable and are supported by new 
business models. Only then will acceptance of these services 
also increase in western countries.

Restraint from Germany in an international  
comparison.
More than half of the respondents in Germany, China and 
Korea would use this technology if the service was provided 
free of charge. As in the USA, only a little over a tenth of users 
in these countries would be willing to pay. As such, it is not 
surprising that the costs are seen as a typical concern. Also 
notable are the concerns of the Germans with regard to the 
misuse of data and potential manipulation of traffic rou-
ting, which were both named by around a third of respon-
dents. 46 percent also fear that their concentration could be 
affected by being overloaded with information while driving 
(see FIG. 89). 

In an international comparison, these evaluations of the 
scenario are to some extent unexpected and also serious. 
The results, as well as initial pilot trials in other countries, 
provide a learning effect. Megacities in the Middle East have 
recognized that the networking of all road users, including 
public transport, will play a crucial role here. For example, 
the integration of transportation systems has highest prio-
rity for planners in Dubai, enabled by means of communi-
cation and intelligent infrastructure. Drivers communicate 
purposely and anonymously with control centers and ser-
vice providers and in this way are informed about the cur-
rent traffic situation or costs. 

The needs of future generations must also be taken into ac-
count. Young people in major cities in particular are increa-
singly doing without their own car (see Bratzel 2010 among 
others). More and more, this object of desire and symbol of 
personal independence has become a plain and simple tool 
of mobile functionality (see Kruse 2010). The car is now just 
one of many forms of modern transportation. At the same 
time, constant access to IT services and the ability to com-
municate at all times are increasingly turning into basic 
needs for the Internet generation. 

Networking cars through ambient communication is a ne-
cessary requirement for intermodal solutions in conjunc-
tion with forms of public transport. Car manufacturers 
have also long since been adapting to the changed mobility 
needs of their customers. They want to sell not only cars, but 
also mobility. Drivers today already draw on a range of in-
formation from the radio and navigation systems, and other 
driver information systems are finding their way into the 
car. In the future, in addition to car sharing offers for electric 
cars in the city, companies will also place more emphasis on 
connecting with local public transport (see “The personal 
mobility assistant” scenario). 

Improved mobility as a basic need of society.
Mobility is a basic need of society and, in addition to impro-
ving the flow of traffic, local authorities must also optimize 
public transport. In order to make their offer as attractive 
as possible, all offers must interconnect with each other 
as efficiently as possible. Ambient communication, intelli-
gent road infrastructure and traffic management systems 
are already used now in conjunction with IT solutions to 
compile and make available the relevant data. This means 
that the growing volume of information from intermodal 
processes can be used effectively in the traffic control cen-
ters of cities. This brings economical and ecological benefits 
for all road users, transport operators, local authorities and 
ultimately society as a whole. The road infrastructure of 
major European cities will also be optimized in the near fu-
ture, in order to constantly improve mobility and logistics. 
In London, for instance, up to 70 percent of the city’s budget 
will be spent on connected transportation and logistics so-
lutions over the next few years. 
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Of course, the use of new technologies requires infrastruc-
ture in western countries to be optimized and even greater 
investments to be made in transportation networks in Asian 
or BRIC countries. But these costs can be redeemed over the 
long term through anticipated savings as well as new sour-
ces of income from the provision of traffic services with cor-
responding business models. In addition, new business mo-
dels will evolve from the use of the available data, while the 
use of new IT solutions will open up potential for providers 
of additional traffic services. This gives rise to great business 
potential worldwide for large providers, but also for small 
and medium-sized businesses or start-ups with intelligent 
solutions and innovative ideas. Thus the ambient commu-
nication scenario offers huge economic potential.

Increased mobility through multimodal transportati-
on systems.
By continuously transmitting vehicle data (position, speed)  
to the traffic control center through communication and 
cooperative systems (car-to-X communication), the control 
center receives a detailed picture of the traffic situation and, 
in return, can provide realistic forecasts about traffic jams 
in real time and send them to car drivers in good time. Thus, 
in the future, drivers will be completely connected to their 
driving environment through cooperative systems, thanks 
to the constant exchange of data with other vehicles and 
with the infrastructure. They have a full picture of the traffic 
flow throughout the entire journey, are informed instantly 
of hazards and problems, and can get an accurate overview 
in real time. They receive information about the optimum 
route to take and, if necessary, can switch to alternative 
modes of transport, especially in urban areas (park-and-
ride, public transport, etc.; see also “The personal mobility 
assistant” scenario). By networking all modes of transport, 
it is possible to increase mobility not just in urban areas or 
regionally, but also at a global level. For society, this optimi-
zes traffic, transport and logistics at a global level by using 
cooperative mobility systems.

The scenario also places emphasis on the trend toward 
greater traffic safety. The linking up of cars with each other 
and with the intelligent road infrastructure is a means of 
providing information about hazards, avoiding them, and 
accordingly also reducing the number of accidents on the 
road – after all, at present there are still too many accidents 
on the roads of Europe. Despite improvements in automo-
tive construction and intelligent vehicle sensors, it has not 
yet been possible to prevent all accident risks. The aim is to 
connect all vehicles with each other in the future, so that 
they can share information with each other using real-time 
radio communication (between vehicles and with the inf-
rastructure), even at high speeds. They will exchange war-
nings about abrupt or unforeseen maneuvers by drivers and 
risk situations on the road (e. g., icy roads). The large number 
of accidents on the road gives rise to abnormal situations 
during journeys, which result in obstructions, roadblocks, 
traffic jams and often also injuries, which suddenly and un-
expectedly restrict mobility. 

The use of communicative and cooperative systems facili-
tates the extension of visibility across other vehicles. This 
“foresighted” approach to driving enables users to better 
assess the traffic, make driving stress-free, and thus help 
to increase the efficiency of mobility. Overall, despite a high 
degree of openness to innovation in western countries, ac-
ceptance needs to be improved for all users and providers 
through suitable solutions and business models.

An intelligent road infrastructure requires investment.
The vision of accident-free mobility using cooperative am-
bient systems will become technically feasible from 2015. 
Astonishingly, the majority of car drivers in China already 
believe ambient communication to be available, whereas in 
Germany, Sweden and the USA, most respondents believe re-
alization is still a few or many years off (see FIG. 92). In order 
to realize the scenario of accident-free and thus substantially 
more efficient mobility, all vehicles must gradually be fitted 
with appropriate communication systems for exchanging 
warnings about risk situations with each other and display-
ing them directly in the vehicle. In later versions, intervention 
from within the vehicle would even be practical. 

Today, traffic guidance systems work without interacting 
with drivers. The aim is to connect vehicles and the road 
infrastructure through communication with cooperative 
systems (car-to-X) in the future in such a way, and to deter-
mine the traffic situation in real time, such that drivers can 
be optimally guided and informed. Currently, due to a lack 
of communication and the passive infrastructure, no suita-
ble measures can be taken to break down the traffic load or 
counteract it. This gives rise to huge economical and ecolo-
gical burdens and losses for society, which can be reduced 
by the use of ambient communication and new cooperative 
transportation systems.

Ambient  
communication.
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In the past few years, providers and local authorities have en-
deavored to optimize the effectiveness and capacity of indivi-
dual modes of transport. Traffic guidance systems now direct 
the flow of traffic in many cities and cars process information 
through traffic lights or signs. Drivers communicate with each 
other and there are already occasional intermodal offers by 
rail operators and airports. There’s also already a large num-
ber of telematic services available to car drivers, but these ge-
nerally find little acceptance due to the unwillingness of users 
to pay for them. 

Multimodality through cooperation.
Cooperation between different operators is also made dif-
ficult by the lack of communication, compatibility of the 
technical systems, and a lack of overall openness toward 
collaboration. All providers and local authorities are called 
upon to facilitate the networking of modes of transport in 
the future by using new technologies as well as new shared 
operator and business models. The findings of a series of pilot 
projects and initiatives are to be used to optimize transpor-
tation solutions at a global level. The need for standardiza-
tion and regulation by countries and local authorities must 
be met through the cooperation of countries, local authori-
ties and industry. In order to enable this, the EU commission 
has provided its own radio channels in the 5.9 GHz frequency 
band, which can only be used for ambient communication 
and cooperative systems. Research and development for 
future ambient communication and intelligent transporta-
tion solutions requires politics and business to work closely 
together to develop suitable financing and operator models. 
Industry and research must also further development sen-
sitive systems, IT solutions, and use historical and empirical 
traffic data in order to ensure improved mobility in the future. 
Ambient communication is a first step and also in the future a 
necessary requirement of networking drivers.

Summary and recommendations. 
The ambient communication scenario and thus the networ-
king of all drivers is seen very positively overall, but certainly 
does not yet meet the expectations of researchers and ent-
repreneurs all over the world who are working on solutions 
for improving the traffic situation. More than half of the 
respondents would use ambient communication if it was 
offered free of charge. 

Costs are second on the German respondents’ list of con-
cerns. Interestingly, other concerns, apart from the fear of 
data misuse, are the risk of information overload during 
the journey and a resulting lack of concentration, as well as 
the risk of manipulation of the traffic situation. Such fears 
and concerns must be taken into account when further 
developing these forward-looking mobility concepts and 
dealt with through appropriate measures, especially po-
litical ones. Business, especially the automotive industry, 

must agree as a whole to introduce ambient communica-
tion. Through the Car-2-Car Communication Consortium, 
initiatives are currently underway at European level to gain 
a commitment from both the automotive industry and 
the umbrella associations of road operators to introduce 
this technology from 2015. Politics should also give a clear 
commitment to introducing ambient communication and 
provide the relevant funds for putting the infrastructure in 
place. The standardization of ambient communication at 
European level must be agreed as quickly as possible, so that 
the rollout of this technology can start in 2015.  

Future transportation solutions with cooperative systems 
not only compile data from the different transportation 
and information systems and visualize them for the traffic 
control centers of urban areas, but also simplify the com-
munication and interaction between drivers. Every action is 
mapped and transparent for all. No one knows what will be 
possible in the future through the use of new technologies. 
By transmitting information to mobile devices, drivers on 
the move can also be involved in the decision-making. This 
not only makes reaction times faster, it also makes the coor-
dination process more accurate and safe. Traffic flows, bu-
ses and trains are more punctual, the environmental impact 
is reduced. The traffic information is also available to people 
in the city. They can check the current traffic situation at any 
time via their smartphones or from display boards and deci-
de spontaneously which mode of transport to take. Ambient 
communication and connected transportation systems are 
the prerequisite for future mobility and the acceptance of 
such systems will also increase thanks to optimized route 
planning and travel costs.

Ambient  
communication.
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Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=303

FIG. 93: Evaluation of individual aspects of  
»the autonomous car / car on demand« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

Independent mobility is important to me. But sometimes 

I wish I didn’t have to drive myself, so I could use my time 

spent on the road for other things.

There is now the autonomous car. I can decide whether I 

want to drive myself or let the car drive for me. If I want, 

it will take me and my family to our desired destination 

completely autonomously, without a human driver. I still 

maintain my personal mobility and independence, but can 

use my time for other things, like work or a quick nap.

When I enter my destination, my autonomous car can take 

me from one place to another without a driver. It can also 

take my family members to their desired destinations, 

whether they are able to drive or not, without me having 

to drive them there. I simply set the car to “autonomous 

mode” and enter the destination. 

An autonomous car can also be rented simply over the 

Internet and drives itself to the agreed place at the defi-

ned time. This means I can have unlimited personal mobi-

lity even without a car or a driver’s license.

21-30%
of respondents 
marked this.

  Liked	   Viewed critically



FIG. 94: Visualization of »the autonomous car / car on demand« 

“In Germany, autonomous driving, i. e., without the “driver” 
actively controlling the vehicle, will be permitted in some 
subsections of the traffic system by 2030 at the latest.” 
(Result from the second phase of the study, thesis 138)
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“The car on demand is no 
longer a utopian concept. 
The necessary technologies 
are essentially out there.”

Autonomous vehicles are already reality today. In factories, 
automated forklifts ensure that goods and parts arrive in 
the right place at the right time; at large ports, autonomous 
container transporters are an indispensable component of 
logistics. These days, trucks at large mines or closed plants 
also find their way automatically; and at the Expo 2005 
world exposition in Nagoya, largely automated buses fer-
ried visitors around the site.

Nevertheless, for many people, the thought of getting into a 
car and being automatically transported to their destinati-
on without doing anything themselves is still a “thing of the 
future,” even though the idea has gripped researchers on all 
continents for the last five decades.

A year ago, Google thrust autonomous driving into the lime-
light in spectacular fashion. A fleet of Toyota Prius cars, with 
“safety drivers” behind the wheel has now driven autono-
mously across large parts of the USA without intervention 
by the safety drivers, and the licensing of autonomous dri-
ving is now within reach, at least in Nevada.

The Google vehicles are still research vehicles and their sen-
sor systems are so expensive they would never be found in 
production models. But so much progress has been made 
in technical developments in the last few years that even 
today’s cars can already automatically maintain the correct 
distance from the car in front using radar measurement, 
and brake automatically in an emergency or, with the as-
sistance of cameras, put the driver gently back on course if 
he strays from his lane. If modern cars can already support 
their drivers to this extent today, why shouldn’t future cars 
be able to take over a greater part of the task of driving, or 
even take over driving entirely from the driver?

Dimension

However, the chosen scenario goes yet another step further. 
The car on demand presents a new mobility concept in 
which the autonomous car is just one, albeit a major, com-
ponent. The car on demand arrives driverless at the desired 
location at the requested time and picks up its passengers. 
Those who wish to do so can drive the car on demand them-
selves, but it is also possible to be automatically driven by 
the car on demand and to use the journey time for other 
things. It is also possible to electronically link together seve-
ral cars on demand into larger units, for example, if one car 
is not enough for a family outing.

The vision of car on demand is still a long way off. The tech-
nology needs to be much more advanced before it can 
become reality. High-definition and long-range sensor 
systems for recording the vehicle’s environment must be 
available at low cost, as well as high-performance control 
units that are capable of drawing the same conclusions 
from the sensor data as an experienced driver and then gi-
ving the right instructions to the different actuators in the 
vehicle. Furthermore, the car on demand must be capable 
of communicating with its environment. The relevant com-
munication technologies for this, such as LTE or Car-2-X 
communication, already exist today, but would have to be 
augmented for use in autonomous vehicles.

Thus the car on demand is no longer a utopian concept. The 
necessary technologies are essentially out there. They just 
need to be developed further and brought together. When 
this happens, and this is to be expected, the car on demand 
will cease to be a vision.
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FIG. 95: What respondents think about a trial with  
»the autonomous car / car on demand« 

“How likely is it that you would try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=303, Sweden (SE) n=304, USA (USA) n=303, Brazil (BR) n=302, China (CN) n=302, Korea (KR) n=299;
Innovation-minded respondents: Germany (DE) n=95, Sweden (SE) n=105, USA (USA) n=83, Brazil (BR) n=101, China (CN) n=90, Korea (KR) n=87

Description

Chinese respondents are mostly 
willing to try out the autonomous 
car / car on demand. 
With an average value of 2.0, the Chi-
nese score higher than the Brazilians 
and the Koreans (2.1 and 2.2 respec-
tively; see FIG. 95). In these three coun-
tries, the respondents say on average 
that they would probably be willing 
to try the autonomous car / car on de-
mand. The Germans and Swedes (ave-
rage value 2.7) and the Americans (ave-
rage value 2.9), by contrast, are not 
sure on average whether they would 
try it. Among the innovation-minded, 
the average values of the different 
countries are more or less similar. Here 
too, the Chinese lead the field with a 
value of 1.7, but the Germans and Ame-
ricans, who score lowest here, are not 
so far behind, with an average value of 
2.4. The largest percentage of respon-
dents who say they would definitely 
like to try the scenario is the Brazilians 

(45 percent) – among the innovation-
minded Brazilians it is as many as 60 
percent.

The respondents marked all the text 
for the scenario that they like, as well 
as the text they view critically. 

The German respondents marked 
a number of aspects as positive, 
e. g., 21 to 30 percent underlined 
the aspect of “independent” – not 
being dependent on defined time-
tables seems to be important to 
these respondents (see FIG. 93). 
Also, 21 to 30 percent of respondents 
marked the fact that the autonomous 
car / car on demand gives them the 
option to “decide whether I want to 
drive myself or let the car drive for me” 
as particularly positive. Thus having 
the option is an important aspect for 
the use of an autonomous car / car on 
demand. The fact that the car can also 
be “rented [...] over the Internet” also 
seems to be a plus point for 21 to 30 

percent of the Germans. By contrast, 
“without [...] a driver’s license” was 
viewed critically by 21 to 30 percent of 
the German respondents. The fact that 
people without a driver‘s license could 
also use the autonomous car / car 
on demand seems to have negative 
connotations for many respondents. 
Possibly they want users of these spe-
cial vehicles to have training behind 
the wheel to fall back on in case of an 
emergency.

The autonomous  
car / car on demand.
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I can’t operate it 
by myself/it’s too 
difficult to use

the route is 
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Total
Innov. respondents*
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57% 51% 37% 67% 69%
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42% 29% 39% 18% 24%

29% 50% 64% 38% 60%
28% 38% 63% 34% 64%

9% 15% 25% 15% 12%
3% 11% 22% 13% 9%

29% 30% 41% 59% 29%
33% 30% 53% 63% 23%

40% 18% 19% 52% 21%
32% 24% 22% 56% 19%
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13% 4% 8% 5% 2%
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16% 11% 24% 22% 25%
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=303, Sweden (SE) n=304, USA (USA) n=303, Brazil (BR) n=302, China (CN) n=302, Korea (KR) n=299;
Innovation-minded respondents: Germany (DE) n=95, Sweden (SE) n=105, USA (USA) n=83, Brazil (BR) n=101, China (CN) n=90, Korea (KR) n=87

FIG. 96: Respondents’ concerns about »the autonomous car / car on demand« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 

I would be concerned that ...”

The greatest concern of respondents with regard to the autonomous 
car / car on demand is the reliability of the technology.
Understandably, many respondents are concerned about what would happen if the 
technology of the autonomous car / car on demand were to fail. 59 percent of Ger-
mans name this concern in connection with the scenario; in Korea it is as many as 
75 percent of all respondents (see FIG. 96). In Brazil, just 30 percent of respondents 
specify this concern. The Brazilians appear to have more confidence that the techno-
logy would only be rolled out on the market once it was mature. Another important 
concern named by 56 percent of all respondents in Germany and 62 percent of the 
innovation-minded Germans, is of personal liability if the technology were to fail. The 
Koreans are especially concerned about this aspect (73 percent). In China and Brazil, 
by contrast, just 39 and 43 percent of all respondents respectively share this fear.
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Likeable 3.2 3.3 3.1 2.7 2.1 2.8

Realistic 3.3 3.7 3.4 3.0 2.7 2.9

Relevant 3.3 3.5 3.3 2.6 2.6 2.8

Transparent 2.8 2.9 2.5 2.6 2.1 2.8

Unique 2.0 2.0 1.8 1.6 1.9 2.3

Attractive 3.1 2.9 2.8 2.5 2.1 2.4

Germany BrazilSweden USA China Korea
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FIG. 97: Ratings for individual aspects of  
»the autonomous car/car on demand«  

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

43 percent of Germans and 46 per-
cent of Swedes believe that all traffic 
controls can be manipulated in this 
manner – in China, just 14 percent of 
respondents express this as a possib-
le concern. The cost aspect is named 
above all by the Brazilians (64 percent); 
however, 41 percent of German res-
pondents also fear that the costs of the 
autonomous car / car on demand could 
be too high for them. In Sweden, only 
one in three shares this concern (29 
percent). The concern that otherwise 
comes up so often in Germany – misu-
se of data – only takes fifth place in this 
scenario. “Only” 26 percent of Germans 
checked this concern. Nevertheless, in 
an international comparison, German 
respondents are still most concerned 
about this. In Sweden only nine per-
cent expressed this concern. While just 
20 percent of Germans believe it would 
not be possible to suddenly change 
the route after starting the autono-
mous car / car on demand, 59 percent 
of the Chinese are concerned about 
this. Another concern relates to the 
possibility of ordering an autonomous 
car / car on demand over the Internet 
as a rental car. One in two Chinese 
fear that no autonomous car / car on 
demand would be available if decided 
on spontaneously or required at short 
notice. In the USA, by contrast, only 
18 percent of respondents named this 
concern, in Germany just 20 percent.

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=303, Sweden (SE) n=304, USA (USA) n=303,  
Brazil (BR) n=302, China (CN) n=302, Korea (KR) n=299
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to pay for it

I would only use it if it were 
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Don’t know

Total
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FIG. 98: Willingness to pay for »the autonomous car / car on demand« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=303, Sweden (SE) n=304, USA (USA) n=303, Brazil (BR) n=302, China (CN) n=302, Korea (KR) n=299;
Innovation-minded respondents: Germany (DE) n=95, Sweden (SE) n=105, USA (USA) n=83, Brazil (BR) n=101, China (CN) n=90, Korea (KR) n=87

The autonomous car / car on demand is liked to vary-
ing degrees in the different countries surveyed.
While the Chinese generally like the scenario very much, with 
an average value of 2.1, respondents in Germany and Sweden 
“only” liked it somewhat (average value 3.2 and 3.3 respec-
tively; see FIG. 97). This corresponds to the assessments of re-
levance and attractiveness. The Swedes rate the autonomous 
car / car on demand as less relevant on average (average va-
lue 3.5), whereas the Chinese and Brazilians assessed it as 
much more relevant (average value for both 2.6). As such, it is 
unsurprising that the scenario is assessed as very attractive 
on average in China (average value 2.1), but only as somewhat 
attractive in Germany (average value 3.1); the Brazilians fall 
between the two with an average value of 2.5.

The autonomous car / car on demand is seen as very new and 
unique in all countries; opinions on this matter do not differ 
much: in Brazil, the scenario is assessed as entirely new and 
unique by 55 percent of respondents (average value 1.6), in Ger-
many by 41 percent (average value 2.0). Very few respondents 
assess the scenario as extremely realistic: in Sweden it is just 
three percent, in Brazil 14 percent. Accordingly, the scenario is 
seen as somewhat realistic on average across all countries, with 
average values ranging from 2.7 (China) to 3.7 (Sweden).

Willingness to pay for the autonomous car / car on de-
mand is surprisingly high (see FIG. 98).
The percentage of those who indicated they would also pay 
to use the scenario is highest in Korea (49 percent), and lo-
west in the USA (22 percent). Germany comes at the lower 
end of this scale, with 27 percent of Germans being willing 
to pay for the autonomous car / car on demand. Unsurpri-
singly, willingness to pay to use this car is higher among 
the innovation-minded in almost all countries. In China, 
two out of three innovation-minded respondents say they 
would pay (64 percent). A large proportion of respondents 
would also be prepared to use the scenario if it was provided 
free of charge. In Sweden, 22 percent of respondents say this, 
in Brazil, 37 percent. Germany lies between the two with 24 
percent. It should be noted, however, that the largest pro-
portion of respondents giving the answer “I wouldn’t use 
it even if I could afford it” are found in Germany, Sweden 
and the USA. 36 percent of the Germans and Swedes, and 37 
percent of the Americans give this answer. Compared with 
China and Korea (nine and 11 percent respectively), the per-
centage of this group is very high.
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“37 percent of Koreans think on average the  
autonomous car / car on demand will be available  
from 2022. A large proportion would like it to be  

available immediately.” 
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Already available 9% 5% 12% 26% 45% 17%

Available from ... 33% 30% 34% 30% 22% 37%

Never available 28% 46% 29% 11% 11% 22%

Don’t know 30% 19% 25% 34% 22% 24%
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Immediately 25% 26% 25% 33% 27% 32%

Available from ... 13% 16% 15% 20% 35% 24%

Never available 29% 33% 36% 12% 10% 14%

Don’t know 33% 25% 24% 35% 27% 30%
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In almost all countries surveyed, availability of the autonomous car / car 
on demand is believed to be a long way off.
37 percent of Koreans say they believe the scenario will not be available for the 
majority of people in their country until 2022 on average. The 33 percent of Ger-
mans who believe the autonomous car / car on demand will become available in 
the future give 2027 as an estimated forecast. In Sweden 46 percent of respon-
dents believe the car will never become available, whereas 45 percent of the Chi-
nese say they believe it will still become available in 2011. A high percentage of 
Germans, Swedes and Americans hope that the autonomous car / car on demand 
will never become available. For the Brazilians and Koreans, by contrast, it can’t 
arrive fast enough: many respondents in these countries would like this car to be-
come available immediately (see FIG. 99).

FIG. 99: Expected availability date for »the autonomous car / car on demand« vs.  
preferred availability date for »the autonomous car / car on demand«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=303, Sweden (SE) n=304, USA (USA) n=303, Brazil (BR) n=302, China (CN) n=302, Korea (KR) n=299;
Preferred availability date: Germany (DE) n=276, Sweden (SE) n=288, USA (USA) n=266, Brazil (BR) n=230, China (CN) n=171, Korea (KR) n=253

The autonomous  
car / car on demand.



230

The Pictures  
of the Future. 
Chapter  6
Maintaining mobility.

Autonomous cars are still a long way off being a marketa-
ble product, but the fact that more and more vehicles have 
driver assistance systems, such as distance control or lane 
keeping support, which assist drivers in the task of driving or 
even take over parts of the task of driving, suggest that the 
vision of an autonomous car could actually become reality. 

However, the scenario selected for this study goes yet ano-
ther step further. It considers not only the autonomous car 
in itself, but also a new mobility concept, which uses the 
possibilities offered by the autonomous car to create maxi-
mum flexibility in carrying out transportation tasks, doing 
away with the idea of car ownership. 

Some of the results of the study are very surprising. For ex-
ample, the chosen scenario would receive relatively great ac-
ceptance in Brazil, China and Korea, whereas respondents in 
Germany, Sweden and the USA are somewhat more reserved 
to the idea of an autonomous car / car on demand (see FIG. 95).

The autonomous car / car on demand – especially 
sought after in Brazil, China and Korea.
Approximately a quarter of respondents in Germany appre-
ciate the independence that a car offers its user (see FIG. 
93). It can be assumed that these people see driving not 
merely as a means of getting about, but also enjoy the fle-
xibility and individuality that set the car so far apart from 
other modes of transport. Nevertheless, this group of people 
can also imagine not driving the car themselves, but rather 
being driven by the car, as long as they have the choice. This 
is not entirely unexpected, when you consider how popular 
the driving assistance systems have become. 

It is surprising, however, that the idea of the autonomous 
car meets with particularly high acceptance in Brazil, Chi-
na and Korea – countries which were decided latecomers to 
mass motorization – compared with the traditional auto-
motive countries Germany, Sweden and the USA, and where 
driver assistance systems are currently little in use, since the 
majority of the population, if they can afford a car at all, can 
only afford one with basic features. This is also surprising 
because the idea of the autonomous car was seriously pur-
sued for the first time at the start of the 1990s as part of the 
PROMETHEUS research program in Germany, and is only 
just now experiencing a renaissance in the USA thanks to 
the activities of a non-automotive manufacturer – Google. 

No clear reasons, e. g., differences in openness to new tech-
nology, can be identified for this surprising result. However, if 
you take into account the fact that a larger number of the Chi-
nese and Brazilian respondents do not have a driver’s license 
and are therefore largely excluded from personal motoring, 
an autonomous vehicle could be the key to personal mobi-
lity for this group of people, especially when the vehicle dis-
cussed in the scenario can be individually requested and does 
not have to be owned. In Germany, Sweden and the USA, car 
ownership is still seen as a matter of course for large swathes 
of the population and is correspondingly common. This could 
be one of the reasons why there is much less acceptance of 
the autonomous car / car on demand in these countries. 

Reliability of the technology is a critical factor for 
introduction.
The majority of respondents in all countries expressed con-
cerns in relation to the reliability of the technology, and fear 
that they would be liable in the event of the technology fai-
ling. This is a key issue which still needs to be worked on in-
tensively until the product has been widely launched. Apart 
from Brazil, where the number of those who are concerned 
about this is relatively low at 30 percent, in all other coun-
tries of the study, 50 percent or significantly more of the re-
spondents have doubts about the reliability of the system 
(see FIG. 96). This shows that there is still a lot of work to be 
done to convince people and also that publicity campaigns, 
such as the automatic driving of Google’s vehicles in the 
USA, are not doing enough to dispel these concerns. 

The potential costs of an autonomous car are also viewed 
critically, especially in Brazil. This must be taken into ac-
count when designing such vehicles. The additional com-
ponents required for the automatic operation of a vehicle 
must not make it excessively more expensive than a con-
ventional car. In addition to the concerns mentioned, which 
not only relate to the described scenario, but also to autono-
mous driving in general, respondents were also asked about 
concerns relating specifically to the concept of the autono-
mous car on demand. It is striking that there are substan-
tially fewer reservations about this concept than about the 
reliability of the technology. However, the surprising result 
that in both European countries in the study, more than 40 
percent of respondents believe the autonomous car on de-
mand could be misused to manipulate traffic controls (see 

“More and more 
young people in  
urban areas are  
making a conscious 
decision not to get  
a driver’s license.”

Interpretation
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FIG. 96), should be taken seriously. 
The flexibility of the autonomous car 
on demand concept is also doubted, 
especially in China, where some 60 
percent of respondents fear that once 
a route has been chosen, it would not 
be possible to suddenly change it, and 
52 percent doubt whether a car on 
demand would be available at short 
notice if required. This could be due 
to everyday experience in the major 
cities of this country regarding the 
great difficulty of reliably planning ar-
rival times, especially when people are 
using taxis or their own cars. 

However, willingness to pay for use of 
an autonomous car / car on demand is 
surprisingly high. This and the fact that 
many Koreans and Brazilians would 
generally like the car on demand and 
thus also the autonomous car to be 
available immediately, and the ma-
jority of Chinese would also like them 
to be available on the market by 2020 
on average (see FIG. 99), suggests that 
there will be strong buying interest for 
autonomous cars – the car market in 
these countries is growing fast.

Germans would like to continue 
driving themselves.
German respondents view the idea 
of the autonomous car relatively cri-
tically. Only the group of innovation-
minded Germans would on average 
probably try the autonomous car, 
whereas German respondents ove-
rall are not sure if they would try it 
(see FIG. 95). The main reason for this 
restraint is likely to be the already 
mentioned technical concerns, which 
is surprising inasmuch as assistance 
systems are especially widespread in 
cars made by German manufacturers. 

The willingness to pay for use of an 
autonomous car / car on demand is 
also much less in Germany than in 
most other countries surveyed for this 
study (see FIG. 98). One reason is surely 
that in Germany, as in the USA where 
there is even less willingness to pay, 
the level of motorization of the popu-
lation is very high and the majority of 
Germans would rather use their own 
car than a third-party car. Thus in Ger-
many, there are around 500 cars per 
1,000 inhabitants; in China it’s just 21 
(see VDA 2010). In addition, in Germa-
ny in particular, the car is associated 
with individuality and the pleasure of 
driving and it can be assumed that the 
majority of the German respondents 
fear that the autonomous car / car on 
demand scenario could substantially 
cut into this. In light of this, it is also 
not surprising that almost a third of 
the German respondents hope the 
concept of the autonomous car never 
becomes reality and an equally large 
proportion of Germans also believe 
that the scenario will never become 
reality (see FIG. 99).

New mobility concepts will change 
the industry.
Around the world, the trend can be 
seen that the number of private per-
sons in conurbations who own a car is 
falling. More and more young people 
are also making a conscious decision 
not to get a driver’s license, since the 
lack of parking makes it impossible to 
own a car and public transport largely 
satisfies the need for mobility. Never-
theless, the increasing acceptance of 
car sharing scenarios and the success 
of new kinds of vehicle lease models, 
like Flinkster or Car-2-Go, show that 
there is also a desire for personal mo-
bility in major cities, although many 
people do not necessarily want to 

possess a car of their own (see Hon-
sel 2011). Vehicles that meet this need 
for mobility do not necessarily have 
to be the same as those a private car 
owner would choose. It can be expec-
ted that special vehicle designs will 
evolve, tailored for use in car-sharing 
concepts and short-term lease mo-
dels or as autonomous cars on de-
mand. As a result, new vehicle provi-
ders will come into competition with 
the traditional automotive industry. 
This development is furthered by the 
increased emergence of alternative 
drive technologies, which brings new 
players onto the stage, just as much as 
by the fact that a car on demand is, by 
definition, no longer a status symbol. 
Thus ultimately, it is relatively unim-
portant whether the relevant vehicle 
was made by a traditional automotive 
manufacturer or by a newcomer, as 
long as the car can carry out the task 
for which it is intended.

Despite this, traditional car manufac-
turers are in a good position, especially 
those which invested in the develop-
ment of driver assistance systems at 
an early stage. They have the necessa-
ry experience, especially in the field of 
complex, electronic systems in vehic-
les, to be able to create autonomous 
cars, which competitors coming from 
other areas will first have to develop. 

The autonomous  
car / car on demand.
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But the electronics and supplier industry will also benefit from 
the automation of driving, again, with those firms that have 
already been active in this area in the past having the edge. 
Demand for electrical and electronic vehicle components will 
increase sharply. Although the resultant economies of scale 
will push down prices to some extent, this is likely to be more 
than offset by the expected increase in volumes. However, 
the traditional supplier industry will also increasingly come 
up against new competitors from other areas.

Due to the globalization of the automotive industry, it is 
difficult to work out the economic significance of the auto-
nomous car for individual countries or continents. It can be 
expected, however, that countries in which the automotive 
industry has thus far played a subordinate role will catch up 
all the quicker to traditional automotive countries the more 
the autonomous vehicle moves away from the conventional 
vehicle concept. More expertise will be required, which will 
first need to be developed by the traditional automotive and 
supplier industries, too. This may gain particular momentum 
if these new mobility concepts entail new drive technologies.

It is also difficult to estimate to what extent time spent tra-
velling in an autonomous vehicle can be used by the pas-
senger for other activities, and what economic significance 
this would have. An increase in productivity is conceivable, 
since activities that are not tied to a fixed workplace, such 
as dealing with e-mails, could also be done in the vehicle. 
But it is also possible that the user of an autonomous vehicle 
would have more leisure time, because he can take care of 
work he would otherwise do at a fixed workplace during the 
car journey.
 

Conservation of resources despite individual mobility.
Autonomous driving makes even those who have no driver’s 
license individually mobile. This is viewed critically by 
around a quarter of German respondents, however, pre-
cisely this aspect is a major advantage of this technology, 
which is particularly relevant in those countries in which 
the number of people holding driver’s licenses is not as high 
as in western Europe or the USA. This is also confirmed by 
the results of the survey, which show that the autonomous 
car meets with particularly high acceptance in Brazil, Chi-
na and Korea (see FIG. 95). But this aspect is also relevant for 
Europe and the USA, especially in light of the increasing ave-
rage age of the population in these parts of the world, which 
calls for new mobility solutions that meet the specific needs 
of older people.

Autonomous cars are expected to have fewer accidents and 
also use fewer resources than those driven conventionally. 
Fewer accidents mean less human suffering. Lower energy 
consumption means fewer emissions, even if the described 
cars on demand were to be electric. Consequently, quality of 
life will increase when vehicles drive autonomously. 

This increase in quality of life goes hand in hand with a 
decrease in the costs of road traffic to be borne by society, 
which is of particular importance for countries with a high 
level of motorization. But countries like China will also be-
nefit more than average, since autonomous cars could make 
an important contribution to resolving traffic problems in 
urban areas.

The future of mobility lies in the new growth markets.
Even if there are still certain reservations in Western Euro-
pe and the USA about autonomous cars, it makes sense to 
invest in this technology since there is widespread appro-
val of autonomous driving in the growth markets of Brazil, 
China and Korea. This means, however, that technical deve-
lopments in this area need to be aligned with the needs of 
these markets if they are to succeed. Furthermore, the con-
cerns existing in all countries surveyed about the reliability 
of the systems must be taken seriously. Approval guidelines 
and product liability laws will mean that autonomous cars 
work reliably when they come to market, but future buyers 
also need to be convinced of this. If they are not, the techno-
logy is bound to fail, even if everything possible was done to 
make it safe.

The autonomous  
car / car on demand.
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With regard to the car on demand scenario, concerns about the logistics particu-
larly need to be addressed. A car on demand system must ensure that there are 
always enough vehicles in the right places and that the system is flexible enough 
to react to sudden changes in the desired route. 

Substantial work still needs to be done before autonomous cars can actually hit 
the roads. The technology is not yet ready to go into production and the legal ba-
sis required for market launch is not yet in place (see Volume II of the 2009 study: 
International Delphi Study 2030). Business, science and politics must work closely 
together here. Industry and science can develop the technologies for autonomous 
cars and outline new mobility concepts based on these technologies. But their im-
plementation depends on the support of politics, as global approval requirements 
do not permit the certification of autonomous cars. New mobility concepts that 
entail such far-reaching changes as the autonomous car on demand can also only 
be implemented in cooperation with the state, as their realization has a direct im-
pact on existing transportation systems, such as buses or trains, and also requires 
certain infrastructure measures, e. g., special parking spaces or parking garages 
for cars on demand, or even separate lanes. 

Summary.
Autonomous cars and new kinds of mobility concepts like the car on demand are 
desired. But it is surprising that they find greatest approval in those countries that 
are not traditional automotive countries, like China, Brazil and Korea. The results 
also clearly show that even in countries where respondents take a positive view 
of the autonomous car concept, there are still great concerns about the reliability 
of this technology. These concerns must be taken seriously. Only then can autono-
mous cars be a success.

“Substantial work needs  
to be done before auto- 
nomous cars can actually 
hit the roads.”
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Consumption is one of the basic processes of our daily lives: 
choosing and buying groceries and everyday consumer pro-
ducts is a routine task that some find tedious. In contrast, 
the purchase of upscale consumer products and capital 
goods – and even luxury articles – is an entirely different 
process, which is normally carefully planned, prepared and 
carried out with emotional involvement. Payment, along 
with the associated financial and banking transactions, 
concludes the consumption process. 

Every day needs did not change fundamentally for many 
years. Convenience of buying, comparison options and al-
ternatives in product selection, quality control of goods and 
services, security of the means of payment and control over 
one’s own budgetary possibilities have always been impor-
tant aspects of the shopping process. In contrast, structural 
changes are subject to political, economic and technological 
influences and can lead to new forms of presentation, buy-
ing processes, means of payment and kinds of competition. 

Our habits for personal consumption and financial tran-
sactions are predominantly determined by conventional 
methods and processes, although full digitization has already 
taken place worldwide. E-commerce has long made its way 
to consumers, not only online, but also – and in particular – 
on mobile devices. The most recent changes, resulting from 
information and communication technologies, have great 
disruptive potential. Shopping processes will be much more 
convenient in the future, as new forms of presenting goods 
and services arise, along with selection assistants, recom-
mendations and matching advertisements. 

The following three pictures of the future illustrate future 
aspects of mobile consumption and payment.

The Internet is already used intensively to find, rate, choose, 
order and pay for products and services in nearly all con-
sumer areas. Presentations in shop windows, on posters 
and information boards, and even restaurant menus will 
become interactive with mobile devices. The future scena-
rio “mobile shopping on my cell phone” illustrates this. 
Goods distribution and logistics systems ensure that dai-
ly shopping can be delivered quickly to households or any 
other agreed location.

People who travel on business have to carry payment inst-
ruments, identification, and different kinds of documents. 
Repeated efforts have been made to meet these require-
ments with an end-to-end mobile solution, but without any 
major success. Meanwhile, a completely electronic form of 
the smartphone wallet has been implemented and has the 
potential to become established as a basic tool of everyday 
life. From a technical perspective, the major obstables have 
been overcome: mobile e-payment systems in Africa and In-
dia have proven that parking meter payment can work relia-
bly in practical use. Field trials of e-ticketing via smartphone 
are making inroads in Germany, as well. The new European 
electronic ID card will be used for mobile identification and 
authorization and can be used online. Electronic member-
ship cards, customer loyalty cards and coupon/discount card 
systems can be retrieved with a convenient GUI and utilized 
at the point of sale with near field communication. 

The need for consumption in our personal lives will also be 
aided by an end-to-end e-commerce process, which is sha-
ping increasingly virtualized purchase transactions to be 
transparent, controllable and secure. This is combined with 
personal financial management features that integrate the 
subprocesses of opening a bank account, account manage-
ment, payment transactions, invoice storage, automatic 
account assignment and alert functions – enhancements 
to regular e-banking. Such services supplement personal 
bank support and help improve the transparency of perso-
nal finances. In addition to the collection of electronic do-
cuments, ongoing personal account assignment and auto-
matic cost assignment, automatic tax allocation and target/
actual comparisons with one’s personal financial planning 
will be components of the personal assistant in the bank ac-
count of the future. This is explained in more detail in the 
future scenario involving opening bank accounts on the 
Internet and electronic bill management.

What all these functions have in common is that they must 
satisfy the strictest requirements for security, identity pro-
tection and protection against the marketing and misuse of 
personal data.



FIG. 100: Visualization of »mobile shopping on my cell phone« 

“By 2019 at the latest, 75 percent of cell phone users 
in Germany will be using the Internet daily on their 
mobile devices.” 
(Result from the second phase of the study, thesis 5)
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Mobile shopping on 
my cell phone.

Mobile shopping  
on my cell phone.

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=300

FIG. 101: Evaluation of individual aspects of  
»mobile shopping on my cell phone« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

I like to have a relaxed grocery shopping experience, but the 

stores are usually full when I want to go shopping, and some-

times I wish I didn’t have to drive all the way there. 

Now I can use mobile shopping on my cell phone, without 

having to go to the supermarket – around the 
clock. I simply skim through the current catalog from my 

favorite supermarket and use my cell phone to scan each 

product I want to buy. The system identifies the product 

automatically and places it in my virtual shopping cart. 

I can also go shopping with my cell phone at bus stops and 

subway stations: large areas have stickers with life-sized 

images of supermarket shelves, and I can simply walk past 

and scan the products that I want to buy. This lets me make 

use of the time I would otherwise spend waiting idly. 

My order is then processed directly in a warehouse and 

dispatched. Shortly thereafter, or at a time of my choice, my 

purchases are delivered by courier. The food is always 
fresh and I can choose how I want to pay direct and 

cash-free with my cell phone or in cash upon delivery.

21-30%

31-40%
of respondents 
marked this.

  Liked	   Viewed critically
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“The ‘HERE and NOW’  
factor of mobile devices 
will become a decisive  
driver of development.”

Mobile and smart – an outstanding development?  
The mobile use of the Internet and its services will have a 
lasting impact on the information society and create inde-
pendent new areas of application. This trend toward the re-
gular use of the Internet via mobile devices was confirmed 
by a majority of the experts surveyed for the International 
Delphi Study 2030, along with the thesis that by 2015, more 
people in Germany will be using the Internet through mobi-
le devices than on stationary computers. Use of the Internet 
will be primarily mobile by the year 2019 at the latest (see Vo-
lume II of the 2009 study: International Delphi Study 2030). 

One primary application area that is driving this rapid diffu-
sion, opening new perspectives for both users and compa-
nies/providers, is Mobile Commerce (M-Commerce).

M-Commerce – the new freedom?
Mobile devices have been enjoying increasing popularity in 
broad sections of the population for many years now. In par-
ticular, mobile devices that combine these two trends – In-
ternet and wireless technology – such as smartphones and 
tablet computers, enjoy overwhelming prevalence among 
users, as confirmed by the current Mobile Life 2011 study. 
Nonetheless, many users who already possess a mobile de-
vice say they would like to have a new, better, “smarter” one 
(see Mobile Life 2011). Overall, mobile Internet offers much 
more and much greater benefit to individuals than the sta-
tionary Internet can provide. Intuitively usable devices are 
a major driver of the mobile Internet and thus the develop-
ment of M-Commerce.

The rapid developments in end user devices are being mat-
ched by expansion of broadband wireless infrastructure, 
which forms the foundation for fast, mobile Internet that is 
available everywhere. Current examples from around the 
world are already demonstrating what the comprehensive 
expansion of network infrastructure can mean for busi-
ness and society: broadband mobile networks represent 
the nucleus and foundation for developing new services in 

Dimension

Mobile shopping on 
my cell phone.

nearly all industry sectors, including automotive, health-
care, energy supply, media and retail – with M-Commerce, 
for example.

In this area, the “here and now” factor of the mobile device is 
a decisive driver of developments: from a technical perspec-
tive, mobile, broadband communication networks make 
the Internet available everywhere; GPS (and Galileo in the 
future) greatly simplifies geolocation and near field com-
munication (NFC) is revolutionizing payment transactions, 
together with the camera-based analysis of 2-D bar codes 
and QR codes. In particular, techniques such as QR codes are 
helping bridge media discontinuities between the physical 
world and the digital world in a new, unprecedented way, 
creating a combination that reflects the best of both worlds.

Mobile shopping on my cell phone. 
This is where the future scenario of “mobile shopping on my 
cell phone” begins: the visual factor, the unknown, sponta-
neity and emotion continue to play an important role in 
the purchase of everyday goods and products. In the future, 
it will be possible to go shopping independently of time 
and – to an extent – place, placing the desired products in 
your shopping cart simply by photographing them when 
flipping through a catalog or standing in front of a poster. 
This “smart” method of dealing with the perceived media 
discontinuity between analogous purchase transactions 
and digital shopping is expanding to many areas and har-
bors major development potential for the future. The basic 
prerequisites for this scenario are ownership of the appro-
priate ICT product by the customer, intelligent, highly func-
tional logistics, modern systems for the purchasing process 
and customer relationship management systems that sup-
port buyer and seller. 
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FIG. 102: What respondents think about a trial with  
»mobile shopping on my cell phone« 

“How likely is it that you would try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=300, Sweden (SE) n=305, USA (USA) n=307, Brazil (BR) n=305, China (CN) n=301, Korea (KR) n=303;
Innovation-minded respondents: Germany (DE) n=93, Sweden (SE) n=106, USA (USA) n=83, Brazil (BR) n=92, China (CN) n=78, Korea (KR) n=88

Description

Willingness to try mobile shopping on cell phones 
varies significantly between countries.  
While the survey subjects in Brazil, China and Korea would 
likely try out the future scenario (average values 1.0 and 2.0, 
respectively, see FIG. 102), the average Swede, German or 
American is not sure whether they would try it out (average 
values 2.9, 3.0 and 3.1, respectively). Willingness is higher 
among the innovation-minded survey subjects (2.5 in Germa-
ny, for example), but is still far behind Brazil, China and Korea.

Only in China did the innovation-minded participants indica-
te that they would definitely try out mobile shopping on their 
cell phones (average value 1.4; see FIG. 102). One noteworthy 
result is that the German and American innovation-minded 
participants, in particular, were not significantly more open 
to this future scenario compared to all persons surveyed (ave-
rage values of 2.5 and 2.7, compared to 3.0 and 3.1, respectively). 

The respondents highlighted all text passages that they liked 
or that they view critically with regard to mobile shopping on 
cell phones (see FIG. 101).

As these highlighted passages show, German partici-
pants feel that the aspect of independence from store 
closing times is very important.
When asked what they liked about the future scenario, they 
highlighted “without having to go to the supermarket” (21 to 
30 percent), “around the clock” (31 to 40 percent) and “the food 
is always fresh” (at least 21 to 40 percent). They also highligh-
ted “time of my choice”, “delivered by courier” and “choose my 
payment method” as positive (between 21 and 30 percent).

The text passages that the German respondents judged ne-
gatively from the future scenario did not exceed 20 percent 
for any issue – which essentially means no noteworthy ne-
gative criticism is discernable.

Germans’ greatest worry with regard to mobile shop-
ping on cell phones is misuse of their personal data.
46 percent of all those surveyed and 44 percent of innovati-
on-minded participants in Germany expressed this fear (see 
FIG. 103). The Chinese and Korean participants also named 
this aspect as one of their main concerns (47 and 46 percent, 
respectively). In contrast, less than a quarter of Swedish res-
pondents fear that their data could be misused (23 percent). 
A bigger worry is that the goods might not be completely 

Mobile shopping on 
my cell phone.



no concerns
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Innov. respondents*

Germany

23% 30% 40% 47% 46%
29% 24% 40% 42% 47%

20% 23% 34% 33% 27%
33% 20% 47% 33% 33%

52% 29% 27% 9% 14%
40% 25% 29% 9% 16%

30% 51% 47% 19% 35%
34% 48% 51% 9% 38%

58% 33% 30% 20% 49%
66% 33% 42% 27% 57%

45% 42% 32% 53% 45%
44% 44% 39% 61% 61%
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16% 5% 15% 23% 8%

21% 16% 31% 46% 44%
22% 15% 39% 42% 43%

11% 19% 6% 11% 11%
18% 21% 6% 6% 8%

6% 6% 4% 17% 10%
2% 5% 7% 20% 1%
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SE USA BR CN KR

240

The Pictures  
of the Future. 
Chapter 7
Consumption and 
payment.

* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=300, Sweden (SE) n=305, USA (USA) n=307, Brazil (BR) n=305, China (CN) n=301, Korea (KR) n=303;
Innovation-minded respondents: Germany (DE) n=93, Sweden (SE) n=106, USA (USA) n=83, Brazil (BR) n=92, China (CN) n=78, Korea (KR) n=88

FIG. 103: Respondents’ concerns about »mobile shopping on my cell phone« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 

I would be concerned that …”

fresh, which was also the main con-
cern voiced in Korea (58 percent and 
49 percent, respectively). In compari-
son, just over a third of Germans share 
this worry (38 percent).

The second-greatest concern among 
German participants, named by 45 
percent of those surveyed, is the recor-
ding and storage of personal habits. 43 
percent also fear that they would miss 
personal contact, a fear shared by 52 

percent of the Swedish respondents as 
well. Remarkably, only one in ten Kore-
ans have this concern. While around 
one in two participants in the USA and 
Brazil expressed the fear that the costs 
would be too high (51 and 47 percent, 
respectively), it is only the fourth-
place concern of German participants, 
at 39 percent.

A critical point noted by nearly half of 
the surveyed Swedes and more than 

half of Chinese participants is that 
only a limited assortment of goods 
is available and that they might not 
always be fresh. In comparison, this 
concern is shared by only one in three 
Brazilians and Germans (32 and 34 
percent, respectively). Americans and 
Brazilians believe it is ecologically 
justifiable for everything to be deli-
vered – as such, only four and nine 
percent of respondents, respectively, 
are concerned about this; in contrast, 

Mobile shopping on 
my cell phone.



DE SE USA BR CN KR

Likeable 3.7 3.7 3.7 2.7 2.5 3.5

Realistic 2.7 2.9 2.5 2.4 2.5 2.1

Relevant 3.6 3.7 3.6 2.7 2.4 3.3

Transparent 2.5 2.9 2.5 2.5 2.1 3.0

Unique 2.5 3.0 2.6 2.3 2.4 3.0

Attractive 3.6 3.6 3.6 2.6 2.3 3.0

Germany BrazilSweden USA China Korea

4

3

2

1
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Attractive

Likeable

Transparent
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FIG. 104: Ratings for individual aspects of  
»mobile shopping on my cell phone« 

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

around 20 percent of Germans, Swe-
des and even Chinese are worried 
about the negative impact.

While 39 percent of innovation-min-
ded Brazilians are concerned that the 
equipment could break down or be-
come unavailable, just 31 percent of the 
total persons surveyed in Brazil feel the 
same way. Many Chinese (46 percent) 
and Koreans (44 percent) share this re-
servation. In Germany, in comparison, 
just 14 percent have this concern.

It is also striking that 17 percent of Chi-
nese participants expressed their con-
cern that they wouldn’t be able to ope-
rate mobile shopping on a cell phone 
by themselves or it would be too dif-
ficult to use, while only three percent 
of German participants said the same.

As with other pictures of the fu-
ture, it is noteworthy that mobile 
shopping on cell phones appeals to 
Chinese and Brazilians the most 
(average value 2.5 and 2.7 respectively; 
see. FIG. 104). 
Koreans believe this future scenario is 
entirely realistic, on average (average 
value 2.1), while Germans and Swedes 
give it the poorest marks for believabi-
lity (2.7 and 2.9, respectively) in inter-
national comparison. In a comparable 
figure, the respondents also assess the 

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=300, Sweden (SE) n=305, USA (USA) n=307,  
Brazil (BR) n=305, China (CN) n=301, Korea (KR) n=303

Mobile shopping on 
my cell phone.



I would use it even if I had 
to pay for it

I would only use it if it were 
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I wouldn't use it even 
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Don’t know

Total

Innovation-minded respondents

19% 70 % 11 % 1%

12 % 72 % 12 % 4 %
Korea

59 %38 % 3%

69 %23 % 5 % 3 %
China

53 % 10%36% 2%

22 % 58% 13 % 7 %
Brazil

30 % 11 %40%19 %
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12 % 37 % 42%
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FIG. 105: Willingness to pay for »mobile shopping on my cell phone« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=300, Sweden (SE) n=305, USA (USA) n=307, Brazil (BR) n=305, China (CN) n=301, Korea (KR) n=303;
Innovation-minded respondents: Germany (DE) n=93, Sweden (SE) n=106, USA (USA) n=83, Brazil (BR) n=92, China (CN) n=78, Korea (KR) n=88

relevance of the future scenario. China and Brazil see rela-
tively high relevance in comparison (average values of 2.4 
and 2.7, respectively), while the other countries – particular-
ly Sweden, with an average value of 3.7 – do not believe that 
mobile shopping on cell phones will become very relevant. 

The Chinese find this future scenario particularly attracti-
ve in international comparison, with a value of 2.3. Germa-
ny, Sweden and the USA find it less attractive, with partici-
pants in each country assigning it an average value of just 
3.6. The future scenario is perceived to be most unique in 
Brazil, China and Germany (with average values of 2.3, 2.4 
and 2.5, respectively), while Sweden and Korea see it less so 
(average value 3.0).

Greatest willingness to pay for mobile shopping on 
cell phones is expressed by the Chinese – especially by 
the innovation-minded participants.
A full 38 percent of innovation-minded participants and  
23 percent of all people surveyed in China would use this fu-
ture scenario, even if they had to pay extra for it (see FIG. 105). 

Mobile shopping on 
my cell phone.



“15 percent of Swedes expect that this future  
scenario will never become available – and many  

hope that it will never become available.”
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DE SE USA BR CN KR

Already available 31% 33% 51% 47% 78% 72%

Available from ... 29% 24% 17% 19% 9% 12%

Never available 9% 15% 4% 4% 3% 3%

Don’t know 31% 29% 29% 30% 10% 13%

DE SE USA BR CN KR

Immediately 19% 21% 11% 43% 40% 28%

Available from ... 15% 12% 11% 20% 24% 22%

Never available 23% 29% 22% 5% 3% 8%

Don’t know 44% 38% 55% 32% 34% 43%
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Brazil takes second place, with 36 per-
cent of innovation-minded participants 
and 22 percent of all people surveyed.

It is also noteworthy that most of the 
surveyed Koreans and Chinese would 
use mobile shopping on cell phones 
if the service were provided free of 
charge. This is not the case in the USA 
or Germany, in contrast. Around 40 
percent in each country would not use 
this future scenario even if they could 
afford it. A major difference of opinion 
is discernable between innovation-
minded participants in Germany and 
all the surveyed Germans: more than 
half of innovation-minded partici-
pants (56 percent) would use mobile 
shopping on cell phones if the service 
were provided free of charge, while 
only 45 percent of all people surveyed 

would do so. The situation in China and 
Korea is reversed: the share of all peop-
le surveyed who would use the future 
scenario if it were free of charged there 
is higher than among innovation-min-
ded participants (69 vs. 59 percent in 
China, 72 vs. 70 percent in Korea). 

While around three-quarters of 
those surveyed in China and Korea 
say that something like mobile 
shopping on cell phones already  
exists, only around a third of 
Germans and Swedes say the same 
(see. FIG. 106).
A large number of those surveyed in 
Germany and Sweden believe that this 
future scenario will become reality in 
coming years, in around 2016 or 2015 
(29 and 24 percent, respectively). All 
the same, 15 percent of Swedes think 

that mobile shopping on cell phones 
will never become reality. Nine per-
cent of Germans share this opinion.

When asked when they would like this 
future scenario to become available to 
the majority of residents, the most fre-
quent answer in Brazil, China and Ko-
rea was “Immediately” (see FIG. 106). 
In contrast, around a quarter of those 
surveyed in Sweden, Germany and 
the USA hope that this future scenario 
will never become available, a desire 
shared by only three percent of Chine-
se participants.

FIG. 106: Expected availability date for »mobile shopping on my cell phone« vs.  
preferred availability date for »mobile shopping on my cell phone«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=300, Sweden (SE) n=305, USA (USA) n=307, Brazil (BR) n=305, China (CN) n=301, Korea (KR) n=303;
Preferred availability date: Germany (DE) n=206, Sweden (SE) n=201, USA (USA) n=168, Brazil (BR) n=159, China (CN) n=74, Korea (KR) n=83

Mobile shopping on 
my cell phone.



244

The Pictures  
of the Future. 
Chapter 7
Consumption and 
payment.

Mobile shopping on 
my cell phone.

“Like with physical 
shopping, a person- 
al relationship of 
trust between seller 
and customer is a 
success factor here, 
as well.”

Interpretation

Mobile shopping on my cell phone – buying everyday 
consumer products 2.0?
The picture of the future “mobile shopping on my cell 
phone”describes a scenario that could become reality in 
the near future and is already a reality in some countries 
today. Most of the required technologies already exist and 
have achieved a high degree of maturity. This picture of the 
future vividly illustrates and examines whether consumers 
are prepared to interact with this type of bridging the media 
discontinuity between analogous shopping on the one hand 
and digital handling on the other. 

The functions examined here should also be considered in 
the broader context of trends and developments involved in 
the overall shopping experience. Together with other future 
scenarios described in this study – particularly in this sec-
tion but also in others – a general trend can be seen clear-
ly: e-commerce functions, which are already widespread 
in the professional, industrial and business sectors around 
the world are increasingly making inroads to the private 
sector, as well. The major drivers of this trend are the user 
interfaces, which are evolving to match the needs of every-
day life. Consumption, shopping and payment patterns in 
everyday life are undergoing structural transformation as a 
result of ICT solutions. It must also be noted that these novel 
ordering systems will have a fundamental impact on future 
logistics processes. 

The future scenario of mobile shopping on cell phones de-
scribes a real model of shopping for everyday products, in 
which “virtual” supermarket shelves – in the form of posters 
in subway stations – present the available products. Tesco, 
a British supermarket group, already offers this novel type 
of shopping – also in Korea, whose residents were included 
in this survey. According to information from Tesco, the ap-
proach is very successful. A QR code and the current price 
appears beneath each product picture. Shoppers can scan 
the QR codes to place the desired products in their shopping 
carts. Once they have scanned all the relevant products, 

customers send the orders from their smartphones and a 
delivery service brings the ordered products to the consu-
mers’ homes the very same day.

The results of this survey reflect the economic and cultural 
differences in the six surveyed countries surprisingly stron-
gly. While the results are heterogeneous, global trends are 
also discernable.

Positive general attitude, but significant country-
specific differences. 
Overall, opinions of the surveyed users are cautiously opti-
mistic in all countries, although there are significant regional 
differences: China, Brazil and Korea are more positive overall, 
while Sweden, Germany and the USA gave more reserved re-
sponses in comparison (see FIG. 102). Nonetheless, the ove-
rall results seem to indicate that mobile shopping on cell 
phones is clearly relevant as a scenario. In detail, however, it 
is clear that the success of this and similar business models 
will lie in its country-specific form: enthusiasm, assessment 
of personal benefit, concerns and even willingness to pay dif-
fer so widely that it will be necessary to further examine the 
different needs of people in the individual countries. 

The survey respondents’ positive overall attitude is accom-
panied by a certain amount of uncertainty, which can be 
divided into the areas of privacy, monitoring and subordina-
tion, and quality. The attractiveness of this future scenario 
among the respondents in the individual countries also dif-
fers in a detailed examination: while the Chinese, for examp-
le, expressed good, positive assessments for likeable, attrac-
tive and unique, the estimations of the Swedish respondents 
were much more negative. The answers to rational estima-
tion and realism also reflect this difference. The Chinese re-
spondents rate realism, relevance and transparency of the 
future scenario consistently high – Swedes gave much lower 
marks. The other countries lie somewhere in between, with 
some rating the future scenario more positively and others 
more negatively (see FIG 104). The results of this example 
clearly show that the respective socio-cultural and econo-
mic backgrounds are crucial for their interpretation and sha-
ping, especially when it comes to future updates. 
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Concerns about the future scenario differ  
around the world.
A comparison of the most significant barrier in each country 
shows that the practical design of the idea of mobile shop-
ping on cell phones will require a separate focus for each 
country: while 46 percent of German respondents and 47 per-
cent of Chinese expressed the concern that their data might 
be misused, 58 percent of Swedes said their primary concern 
was that the products might not be fresh or free of defects; 
53 percent of Chinese are especially worried that the product 
assortment might be limited or out of date and 51 percent of 
Americans and 47 percent of Brazilians are concerned that 
the costs would be too high (see FIG. 103). As such, we see an 
extremely heterogeneous spectrum of opinion, which con-
tinues throughout the other concerns as well.

In detail, one finding is confirmed by many of the other fu-
ture scenarios in this study: that Germans, in particular, are 
concerned about privacy and potential misuse of their data. 
In contrast, concerns that the “mobile shopping on my cell 
phone” scenario could be too impersonal and too expensive, 
and that the delivered goods might not be fresh or free of 
defects, were only listed in third, fourth and fifth place, re-
spectively. In brief, this means trust-building activities are 
needed in Germany in particular, to counter concerns regar-
ding data security and privacy. Like with physical shopping, 
a personal relationship of trust between seller and customer 
will be a key success factor. This could be achieved, for ex-
ample, through an outstanding customer service hotline, 
which counters concerns and builds trust; but also through 
rating systems or portals, for instance.

Swedish respondents expressed much different opinions: 
they have concerns about quality, followed by the lack of 
personal contact and the fear of only having a limited, out-
dated, overly expensive assortment of goods to choose from 
compared to over-the-counter retail stores. The surveyed 
Swedes see misuse of their data as the fifth-place risk (23 
percent). This example alone demonstrates that the success 
of the “shopping on my cell phone” scenario is dependent 
to a significant degree on other factors. In particular, suc-
cess will depend on the range of offerings itself, that is, the 
product assortment and the associated pricing and quality. 
If these factors can be shaped convincingly, the concerns of 
Swedes can be addressed effectively. 

Americans, who also have serious concerns with regard 
to product and assortment, are similar. Their reservations 
about costs, a limited range of goods and a lack of quality 
also top the list, making them similar to Sweden overall. 
Concerns are more differentiated in Brazil, China and Korea 
(see FIG. 103). 

While the top-named concerns differ between these coun-
tries – Brazilians are worried about costs, Chinese doubt a 
broad product assortment will be available and Koreans 
have reservations about quality – the topic of data misu-
se takes second place in all three countries. The third and 
fourth-most frequently named concerns also differ between 
the countries: Brazilians name the concern that that their 
habits will be recorded and saved, followed by fear of a li-
mited product assortment. Concern among Chinese respon-
dents that the technology might be unstable or not always 
available is unusually strong compared to other countries, 
at 46 percent. The concern that their habits will be recorded 
and saved was expressed fourth most frequently. In Korea, 
concerns about lack of assortment take third place, while 
doubts about the technology come in fourth. 

All the same, some trends are common in all countries. While 
the strategies for the industrialized countries offer a clear 
picture for potential starting points at first, the results from 
Brazil, China and Korea indicate that the dynamic develop-
ment in these countries and the associated cultural and eco-
nomic differences require a differentiated approach: Germa-
ny and Brazil need activities to alleviate consumers’ fears 
that their personal habits might be recorded and their data 
misused. Strategies to build trust in security are also recom-
mended in China and Korea, although with the difference 
that the measures here must not only be directed toward 
the consumers’ personal data, but also address reservations 
about the technology; the available product assortment will 
also have a major influence. Therefore, the strategy must 
be much broader in scope. An interesting aspect about this 
result is that China and Korea are the two countries in the 
survey where mobile shopping on cell phones is already rea-
lity. For Sweden and the USA, in contrast, strategies based on 
product and assortment ranges are recommended to spur 
development and the eventual market launch.  

Flexibility and mobility – technological progress is 
promoting societal transformation and trends.
The results for Germany show that the survey respondents 
have a very rational assessment and pragmatic demands 
of mobile shopping on their cell phones. In the general 
trend toward greater mobility, increasingly blurry lines 
between personal life and work and the increasing im-
portance of greater flexibility overall in many aspects of 
life, many people would appreciate targeted support in 
this area. They rate aspects that represent independence 
from time and location as particularly attractive. They see 
it positive that they no longer have to visit supermarkets 
and that they can shop around the clock, independently 
of store opening times. The respondents also emphasized 
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The country-specific findings are similar with regard to the 
preferred availability date of mobile shopping on cell pho-
nes: Brazil, China and Korea would like immediate realiza-
tion and assume that this future scenario is either already 
available today or will become available soon, while a con-
siderable portion of Swedish respondents would rather not 
have it at all (see FIG. 106). 

The “mobile shopping on my cell phone” scenario can 
be successful if sufficient attention is paid to country-
specific peculiarities.
In summary, it is apparent that a uniform global approach 
to introducing a service such as “mobile shopping on my cell 
phone” will likely be unsuccessful, due to vast differences in 
the respective societal and economic frameworks. Intercul-
tural differences, particularly those involving the purchase 
of everyday goods, have too vast an effect. While supply and 
supply infrastructures are excellent in industrialized wes-
tern countries, which means the success factor will lie in in-
creasing flexibility of consumers individual life organization 
through granting independence from time and location, 
goods and services in Brazil, China and Korea are either not 
available to the same extent or inconvenient for consumers. 
Therefore, mobile shopping on cell phones could represent 
a personal benefit, since availability combined with goods 
quality and flexibility would represent real progress. 

This future scenario describes a situation that will not only 
change the familiar routines of shopping. In addition, enti-
rely new value maps will be created for rendering the ser-
vice, from shopping to delivery. Shopping for everyday pro-
ducts, which is the focus here, will pose particular demands 

that they expect mobile shopping on their cell phones to 
reduce their burdens. In this context, as well, the results 
are strongly focused on the topics of flexibility, indepen-
dence and mobility. The ability to control delivery time in-
dividually as a service and to choose the desired payment 
method are the primary items that German respondents 
rated positively. But the demands placed on the products 
also make it clear: the respondents are very concerned that 
the goods must be “always fresh” (see FIG. 101).

Mobile shopping on my cell phone – heterogeneous 
economic findings.
The initially described groups of Chinese, Brazilians and 
Koreans, who are more receptive overall, also demonstrate 
more openness in willingness to pay – although the connec-
tion between trial and purchase is very clear. As a result, this 
point also makes it clear that extremely different, country-
specific approaches to realization strategies will be needed 
to achieve success.

While 45 percent of German respondents and 37 percent of 
Swedes and Americans said they would at least use mobile 
shopping on cell phones if it were free of charge, the results 
from the three other countries surveyed are entirely diffe-
rent: The greatest willingness for use was expressed in Chi-
na, where 92 percent of respondents would use the future 
scenario and 23 percent would even pay extra for it – the 
highest value in the country ranking. 84 percent of Korean 
respondents could also imagine using this scenario – twel-
ve percent are willing to pay extra for it. The response from 
Brazilians is similar, with 80 percent willing to use and 22 
percent willing to pay extra for the scenario. In Germany, in 
contrast, only six percent of respondents would pay extra to 
use this service; twelve percent of Swedes and ten percent of 
Americans also indicated a willingness to pay more for this 
scenario (see FIG. 105).

It is apparent that in Germany, Sweden and the USA, which 
have a relatively high socio-economic standard and where 
service is already a major component of everyday consumer 
products, there is only low willingness to pay extra for a ser-
vice that is apparently interpreted as a “customer service”. In 
Brazil and China, in contrast, where the service component 
is not taken as much for granted, the scenario is interpreted 
as an add-on service for which many are willing to pay. This 
is particularly apparent in a comparison of the innovation-
minded respondents in the various countries. Willingness 
to pay among this segment is always higher than the va-
lues from the overall population – particularly noteworthy 
in Brazil and China. For example, 38 percent of innovation-
minded respondents in China indicated willingness to pay 
for this future scenario.



247

The Pictures  
of the Future. 

Chapter 7
Consumption and 

payment.

Mobile shopping on 
my cell phone.

for rapid, reliable delivery. As such, it will require a signifi-
cant increase in individual delivery service and automotive 
traffic. The staging and delivery organization represents a 
basic logistics problem, one which will be intensified further 
by this new form of shopping and will require new solutions 
based on new “district functions”. 

In this context, the Internet creates a physical network 
around the user’s location with new functions, tasks and 
business potential. The various sources that can be accessed 
through the Internet and that are close to the user’s geogra-
phic location will materialize. Goods have to be delivered, 
for example, and/or stored temporarily in a protected area, 
from which they can be delivered or picked up. 

The principle of the “district” function can also be transfer-
red to completely different application areas, such as shared 
services (cars, offices etc.) or healthcare services. The new lo-
cal geography around an Internet user is another element in 
the “district” discussion, which also plays a role in the areas 
of need associated with “residential living”.

In addition to the mobile, brand recognition-based selec-
tion and shopping cart features that are the focus of this 
scenario, a number of additional functions that are already 
familiar from PCs and the stationary Internet are also invol-
ved, only with a GUI for mobile shopping. Such information 
is suitable, for example, for product comparison, price com-
parison, ingredient details, health compatibility, nutrition 
information and information about the quality of the sup-
ply chain and freshness guarantees. The difference is that 
all this information is now available, in consolidated form, 
at the moment of purchase. Of course, these functions will 
also need counterparts during goods receipt, to verify the 
properties promised at time of purchase.

To ensure the efficiency of this new mobile ordering sys-
tem, it will surely be necessary to investigate the impact 
and potential solutions with regard to the logistics supply 
chain to the user’s residence, for example, through simu-
lation of goods and logistics streams in megacities, muni-
cipalities and rural areas with new “district functions” for 
local goods dispatching.

Summary and recommendations.
In conclusion, the survey results indicate that the “mobile 
shopping on my cell phone” scenario has a realistic chan-
ce of acceptance and use in all the surveyed countries, alt-
hough the approaches will likely differ widely as a result of 
the heterogeneous needs structures.

For Germany, which has always had an excellent infrastruc-
ture for over-the-counter retail and increasingly liberal 
store opening times, success will primarily involve emphasi-
zing the flexibility and convenience components for consu-
mers and addressing concerns about the misuse of personal 
data. Personal contact, costs and quality in over-the-coun-
ter retail are already at a very high level, which consumers 
demand as the standard. Mobile shopping on cell phones 

will represent a gap in users’ everyday lives between shop-
ping in retail stores and electronic shopping on the Inter-
net, because it corresponds to the societal transformation 
toward more flexibility and mobility. Success will not lie in 
monetization of the service component itself, however, be-
cause willingness to pay is very low. Instead, profits will pro-
bably have to come from higher volumes, through reaching 
a segment of consumers who didn’t buy as much or shop-
ped elsewhere previously. There is no pressure to implement 
the scenario any time soon, because German consumers, at 
least, neither expect mobile shopping on cell phones nor 
demand it. However, given the rapid, highly dynamic deve-
lopment of mobile broadband applications, along with the 
evolution of devices such as smartphones and tablet com-
puters and the development and implementation of smart 
service platforms based on mobile approaches, rapid move-
ment must be expected on the consumer and user side, as 
they recognize the clear benefits of this new, smart, mobile, 
user-friendly world.

“The staging and 
delivery organi- 
zation represents  
a basic logistics  
problem, which 
will require new  
solutions based  
on new ‘district 
functions’”.
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Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=300

FIG. 107: Evaluation of individual aspects of 
»the smartphone wallet«

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

I don’t always want to have my entire wallet with me when 

I am out and about, because all the cards and change make 

it heavy and bulky. Nonetheless, I want to be able to pay for 

anything I want to buy and have access to all my payment 

cards, customer loyalty cards and vouchers.

There is now a cell phone wallet. I can use my cell phone 

wallet for convenient, secure payment on the go, just like 

with my conventional wallet. My cell phone stores my 

customer loyalty cards, tickets, other tokens and vouchers 

electronically, which means I always have my entire wallet 

with me in electronic form. 

To pay when I am out and about, I simply need to hold my cell 

phone against a touch point and it shows me the appropriate 

vouchers and tickets that I can use for that touch point. The 

(payment) transaction is absolutely secure, because I have 

to enter a PIN code on my cell phone if the card demands it. 

This means even if my cell phone is lost or stolen, there is 

dual-layer protection against unauthorized access: with the 

PIN codes of the cards and my cell phone PIN. Furthermore, I 

can block my cell phone wallet quickly and completely with 

a single phone call. And by the way, I can also use it at home 

for convenient, secure payments on the Internet.

21-30%
of respondents 
marked this.

 Liked  Viewed critically



FIG. 108: Visualization of »the smartphone wallet« 

“By 2024 at the latest, it will be possible to pay at retail 
outlets and restaurants with a mobile device (mobile 
wallet) worldwide, with standardized technology.” 
(Estimation by Germany experts)
(Result from the second phase of the study, thesis 7)
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“The wallet of the future 
combines the digital wirel-
ess technology and Internet 
capability of smartphones 
with the smartcard features 
of the mobile communica-
tion operators’ SIM card.”

The future of the wallet – the wallet of the future.
The future is becoming more and more digital. In addition 
to ever-increasing Internet sales, the experience of in-store 
shopping is also converging. The smartphone wallet works 
in both worlds, creating a standardized, all-encompassing 
security system for modern people. It contains virtual cards 
such as credit cards and customer loyalty cards, as well as 
coupons and vouchers. It can also hold tickets, access cards 
for buildings and, last but not least, cards for logging on to 
Internet services securely. As a result, an Internet login will 
become as safe as with a smart card, yet much simpler. 
Small amounts can be paid with a touch, while larger sums 
will require PIN entry. Parents can pay their children’s allo-
wances from smartphone to smartphone. The device will 
also protect its owner’s data and privacy. Anonymous pay-
ment and pseudonyms will be possible, along with control 
of the data customer loyalty programs receive.

The wallet of the future combines the digital wireless tech-
nology (NFC – near field communication) and Internet ca-
pability of smartphones with the smartcard features of the 
mobile communication operators’ SIM card. The model int-
roduced here places these capabilities in users’ hands and 
gives known – and new – issuers of cards and tickets the 
option to “rent” space on the SIM card instead of producing 
plastic cards with chips themselves, which are expensive, 
difficult to distribute and less useful by far. A prerequisite 
is an implementation that protects users’ data at all times. 
The transactions and data on one card are inaccessible for 
all other cards and for the mobile communication provider; 
the user alone decides whether a card, coupon or ticket is 
added to the wallet. Tickets can be purchased on the web, 
credit cards distributed at a bank branch and discount cou-
pons “retrieved” from an advertising poster. It is far easier to 
manage the variety of cards and coupons on the smartpho-
ne than in a physical wallet. Cards that a store does not ac-
cept aren’t even displayed and expired coupons are deleted 
– a warning can be generated before they expire.

Dimension

The smartphone 
wallet.

NFC is being tested worldwide, as major cell phone manu-
facturers increasingly include this capability in their de-
vices. The costs are considerable: it makes the phones more 
expensive and millions of new SIM cards have to be issued; 
cash register systems also have to be upgraded. While the 
telecommunication industry is already working decisively 
on implementation, the upgrade of cash register systems in 
retail lies further in the future – but there is interest here as 
well and the initial trials have been promising. Once people 
have become used to the convenience, they don’t want to 
give it up. London visitors know the Oyster Card from pub-
lic transportation – and rave about its simplicity, which has 
clearly paid off for the transport operators as well.

Using smartphones for secure Internet transactions and 
logins seems less obvious, but is comparable to the iden-
tity management functions of the new European electro-
nic ID card. Cheap NFC readers can be connected to a PC, 
if not already integrated in a laptop or keyboard. Current 
password-based logins can be supported with a password-
safe function, but secure, all-encompassing procedures will 
have to be established first. At the same time, the end-to-
end security of the digital wallet can even enable credit card 
payments at an Internet cafe – the PC “sees” the credit card 
number encrypted in code.
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FIG. 109: What respondents think about a trial with  
»the smartphone wallet«

“How likely is it that you would try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=300, Sweden (SE) n=303, USA (USA) n=302, Brazil (BR) n=301, China (CN) n=298, Korea (KR) n=304;
Innovation-minded respondents: Germany (DE) n=91, Sweden (SE) n=84, USA (USA) n=88, Brazil (BR) n=93, China (CN) n=98, Korea (KR) n=92

Description

Receptiveness for this future scenario varies widely in 
international comparison. 
The survey respondents in the various countries showed wi-
dely differing receptiveness toward the smartphone wallet. 
While 41 percent of respondents in China each said they would 
definitely or probably try it, the corresponding figures in Ger-
many are just 16 and 18 percent, respectively. This is also reflec-
ted by the average value for this question: China tops the list at 
1.8, while Germany comes in last at 3.2. 25 percent of Germans 
report that they would definitely not try a payment function in 
a smartphone. While Brazilians are nearly as receptive as the 
Chinese (average value 1.9), Americans’ skepticism nearly mat-
ches Germans’ (average value 3.0; see FIG. 109).

An unmistakable difference becomes apparent in a closer 
examination of the results from the innovation-minded res-
pondents. Although Germans once again fall behind in their 
willingness to try this future scenario, the average value of 
2.8 signals greater readiness to at least test smartphone pay-
ment. The survey respondents were asked to highlight the key 
words and passages in the description of the future scenario 
that they found especially appealing or especially critical.

Only the term “customer loyalty cards” was highligh-
ted as positive by more than 20 percent of German 
respondents.
21 to 30 percent of Germans appear to like the possibility 
of having their personal loyalty cards readily accessible in 
their smartphones in addition to their payment cards (see 
FIG. 107). Not a single word in the description of the future 
scenario was highlighted as critical by more than 20 percent 
of the respondents.

Germans’ greatest fear with regard to the smartphone 
wallet is fear that their data might be misused.
53 percent of German respondents say they are worried their 
data might be misused if they used this future scenario. This 
concern is much less widespread in the other survey coun-
tries: just 39 percent of Swedes, Americans and Brazilians 
expressed this fear. One interesting finding in this context: 
the innovative-minded respondents in all countries are 
even more worried about data misuse. 64 percent of inno-
vation-minded German respondents indicated this, as well 
as 48 percent of innovation-minded American respondents. 
The most common concern in China is that the payment 

The smartphone 
wallet.
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quickly enough

the systems fail or 
become unavailable

the payment 
transaction is 
not secure

my data could 
be misused

0%

1 %

7 %
2%

16 %
12%

26 %
25%

26 %
13%

29 %
34%

39 %
43%

39 %
48%

45 %
46%

48 %
53%

53 %
64%

Total
Innov. respondents*

Germany

39% 39% 39% 43% 49%
40% 48% 45% 50% 49%

41% 42% 28% 58% 49%
44% 37% 32% 62% 48%

37% 46% 48% 34% 59%
39% 47% 52% 38% 62%

50% 35% 32% 48% 60%
47% 34% 33% 54% 59%

31% 33% 34% 21% 21%
28% 30% 38% 26% 28%

39% 33% 42% 50% 47%
42% 40% 49% 62% 46%

30% 24% 15% 30% 8%
28% 32% 13% 29% 6%

18% 22% 34% 14% 15%
14% 19% 32% 10% 13%

9% 17% 13% 7% 10%
9% 25% 12% 5% 10%

10% 4% 5% 5% 7%
5% 3% 1% 5% 3%

4% 6% 4% 1% 2%
5% 1% 5% 1% 3%

SE USA BR CN KR
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=300, Sweden (SE) n=303, USA (USA) n=302, Brazil (BR) n=301, China (CN) n=298, Korea (KR) n=304;
Innovation-minded respondents: Germany (DE) n=91, Sweden (SE) n=84, USA (USA) n=88, Brazil (BR) n=93, China (CN) n=98, Korea (KR) n=92

FIG. 110: Respondents’ concerns about »the smartphone wallet« 

“In the following, you will see a list of potential arguments against this scenario.  
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 

I would be concerned that …”

transaction might not be secure (58 percent), a fear also reported by 48 percent 
of Germans surveyed. In Brazil, in contrast, less than a third of respondents share 
this concern (28 percent). The description of this future scenario also mentioned 
that the smartphone wallet could be blocked completely, quickly and easily, with 
a single phone call, for instance. 45 percent of German respondents doubted this 
statement, however, and fear they wouldn’t be able to activate the theft lockout 
quickly enough. This concern was the most frequently named by Brazilians and 
Americans (48 and 46 percent, respectively). The greatest concern in Korea and 
Sweden, in contrast, is that the technology might fail (60 and 50 percent, respec-
tively) – this fear came in fourth place in Germany (39 percent). 

The smartphone 
wallet.



DE SE USA BR CN KR

Likeable 3.6 3.2 3.3 2.5 2.3 3.4 

Realistic 2.8 2.7 2.3 2.4 2.3 2.0 

Relevant 3.5 3.2 3.2 2.4 2.3 3.1 

Transparent 2.7 2.9 2.4 2.5 2.2 3.0 

Unique 2.4 2.6 2.4 1.8 2.2 3.3 

Attractive 3.5 3.1 3.2 2.3 2.1 3.0 

Germany BrazilSweden USA China Korea
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FIG. 111: Ratings for individual aspects of  
»the smartphone wallet« 

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

More than a fifth of respondents are 
concerned that their habits could be 
recorded and saved: 21 percent of Chi-
nese and Koreans expressed this con-
cern; it was the most frequently named 
fear among German respondents (39 
percent). Moreover, many respondents 
expressed worries that payments with 
a smartphone wallet might not be pos-
sible everywhere, for example, on trips 
abroad. Half of all respondents in Chi-
na (50 percent) expressed this opinion, 
along with 47 percent of Koreans and 
42 percent of Brazilians. Germans ex-
pressed this concern the least in inter-
national comparison, with 29 percent 
of respondents.

On average, Germans only  
reasonably like the idea of a 
smartphone wallet.
Germans rated the likeability of this 
scenario the worst (average value 
3.6), while Chinese like it considerably 
more (average value 2.3; see FIG. 111). 
As such, the general likeability of the 
smartphone wallet varies widely in in-
ternational comparison. Assessments 
of attractiveness and relevance are 
similarly broad: here, as well, Chine-
se ratings (average value 2.1 and 2.3, 
respectively) are much higher than 
the Germans’ (average value 3.5 each). 
While the Chinese find this picture of 
the future very likeable, very attractive 
and very relevant, Germans only find 
the smartphone wallet somewhat 
likeable, somewhat attractive and so-
mewhat relevant. 

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=300, Sweden (SE) n=303, USA (USA) n=302,  
Brazil (BR) n=301, China (CN) n=298, Korea (KR) n=304
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I would use it even if I had 
to pay for it

I would only use it if it were 
available free of charge

I wouldn't use it even 
if I could afford it

Don’t know

Total

Innovation-minded respondents

12% 73 % 10 % 5%

8 % 70% 17 % 5 %
Korea

63 %36 % 1%

67 %26 % 2 %5 %
China

48 % 11%32% 9%

26 % 56% 12% 6 %
Brazil

20 % 11 %55%14 %

44 % 35 % 13 %8 %
USA

66% 15 %15 %

12 % 53 % 28%
Sweden

7 %

3%

48% 31% 7%14%

8% 39 % 42% 12 %
Germany
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charge. Only in one country did the 
majority of respondents indicate that 
they would not use a smartphone wal-
let even if they could afford it: Germa-
ny, where 42 percent of those surveyed 
would not be willing to use the future 
scenario even then. Around a third of 
Americans and Swedes expressed a 
similar sentiment (35 and 28 percent, 
respectively).

FIG. 112: Willingness to pay for »the smartphone wallet« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=300, Sweden (SE) n=303, USA (USA) n=302, Brazil (BR) n=301, China (CN) n=298, Korea (KR) n=304;
Innovation-minded respondents: Germany (DE) n=91, Sweden (SE) n=84, USA (USA) n=88, Brazil (BR) n=93, China (CN) n=98, Korea (KR) n=92

The realism and uniqueness of this 
picture of the future are also percei-
ved differently in the various coun-
tries surveyed. Koreans believe the 
scenario to be highly realistic, while 
Germans only find it somewhat rea-
listic (average values 2.0 and 2.8, res-
pectively). Here, once again, Germany 
gives the lowest marks. In contrast, 
Korea is near the bottom end of the 
scale when it comes to rating the 
uniqueness of this future scenario. 
Koreans believe the smartphone with 
integrated wallet is only somewhat 
new and unique (average value 3.3). 
Apparently, this idea or application is 
no longer new for Koreans. Brazilians 
believe the future scenario to be very 
new and unique (average value 1.8), 
an opinion shared by Chinese, Ger-
mans and Americans (average values 
2.2, 2.4 and 2.4, respectively). 

Willingness to pay for a smart-
phone wallet is very low in all 
countries.  
Only eight percent of Americans 
would be willing to pay to use a smart-
phone wallet (see FIG. 112). This figure 
is matched by the German and Kore-
an respondents. As such, Americans, 
Germans and Koreans lie far behind 
Brazilian and Chinese respondents, 
26 percent of which say they would 
be willing to pay. Germans also lag 
significantly in willingness to use the 
future scenario even if it were free of 
charge. Just 39 percent say they would 
use the service if it didn’t cost extra. 
In contrast, 44 percent of Americans 
and more than half of Swedes (53 per-
cent) would be willing to do so, along 
with more than two thirds of Koreans 
and Chinese (70 and 67 percent, res-
pectively). Accordingly, probability of 
use would be very high in these latter 
two countries if it were offered free of 
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“In Brazil, 45 percent of respondents believe the  
smartphone wallet will be available for the majority of  
people in their country by the end of 2011. 42 percent of  

those who believe this would like to have it immediately.” 
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DE SE USA BR CN KR

Already available 30% 27% 50% 45% 77% 81%

Available from ... 29% 34% 18% 21% 9% 9%

Never available 11% 10% 6% 8% 1% 2%

Don’t know 30% 30% 26% 27% 13% 8%

DE SE USA BR CN KR

Immediately 20% 28% 18% 42% 34% 20%

Available from ... 11% 16% 19% 18% 23% 25%

Never available 30% 20% 24% 10% 1% 14%

Don’t know 40% 36% 38% 30% 41% 41%
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A majority of Koreans and Chinese expect the cell phone wallet to  
become available in 2011.
81 percent of Koreans and 77 percent of Chinese surveyed are certain that this op-
tion for smartphone payment already exists or will be introduced this year at the 
latest (see FIG 113.). Nearly a third of Germans share this conviction (30 percent). In 
Sweden, in contrast, around a third does not expect it to become available for se-
veral years. On average, 34 percent of Swedes expect that the smartphone wallet 
will be available to a majority of people in their country starting in 2016. The sur-
vey respondents who expect availability after 2012, later or never were also asked 
when they would like this scenario to be available. In Germany and the USA, a lar-
ge portion of respondents expressed the preference that the smartphone wallet 
will never become available for the majority of people in their countries. In Brazil, 
China and Sweden, in contrast, most people would prefer it be available immedi-
ately (42, 34 and 28 percent, respectively).

FIG. 113: Expected availability date for »the smartphone wallet« vs.  
preferred availability date for »the smartphone wallet«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=300, Sweden (SE) n=303, USA (USA) n=302, Brazil (BR) n=301, China (CN) n=298, Korea (KR) n=304;
Preferred availability date: Germany (DE) n=215, Sweden (SE) n=224, USA (USA) n=159, Brazil (BR) n=171, China (CN) n=66, Korea (KR) n=56
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“Tests have shown 
that contact with 
the actual techno-
logy seems to have 
a strong impact on 
opinions.”

Interpretation

The smartphone 
wallet.

Widespread skepticism – but waning as the day  
progresses?
Can an idea with 16 percent approval from the survey be-
come a success in Germany? With a share of more than 
one-fifth of respondents saying they never want to see the 
digital wallet become reality? For the first contact with the 
subject – and a subject as critical as people’s own money 
– experts see the response within the expected framework. 
After all, credit card companies have found Germany to be 
a difficult market as well. Credit card penetration here is 
among the lowest in the world – although disposable in-
come is among the highest. This is paired with a general 
skepticism of new technologies – whimsical innovations 
that are very well received in Asia seldom have a chance in 
Germany – at least initially. As such, the fact that 16 percent 
would be willing to use a high-tech wallet is a relatively 
high figure in itself. At the same time, solid engineering 
work is in demand, and helped make online banking a dri-
ver of online business in Germany in the 1980s and 90s. This 
trend could repeat itself with the smartphone wallet.

Are Germans hostile to innovation or merely cautious?
The figures reported for realism (2.8) and attractiveness 
(3.5) of the electronic wallet could give rise to this impressi-
on. Nowhere else did respondents assign such poor values. 
In fact, the smartphone wallet is a product that requires a 
great deal of explanation. But any attempt at explaining it 
will be confronted by internalized concepts and perceptions 
of how payments are made, what electronic payment me-
ans and which dangers lurk in this environment – various 
mental obstacles must first be navigated. This effect exp-
lains the difference in values between transparency of the 
future scenario (2.7) and its acceptance (3.2), but also docu-
ments a high degree of misunderstanding (see FIG. 111 and 
109). An entirely different picture arises when demonst-
rators and prototypes are used. Every presentation of the 
technology is met with reactions ranging from interest to 
amazement – especially among less technophile respon-
dents. The surprisingly few doubters are met with a majori-

ty of people who spontaneously express their hope that the 
technology will become available soon, or at least confirm 
that this trend is completely logical and inevitable. There is 
at least congruence with the expected availability date, as 
a large portion of Germans believe it is already available or 
will become available this year (see FIG. 113). 

Research with demonstrators and prototypes reveals exci-
ting insights. Tests show that contact with the actual tech-
nology seems to have a strong impact on opinions. There are 
several reasons for this:
(1) Virtual versions of cards that are already known are 
used – brands from banks and credit card companies breed 
trust and help counteract supposed monopolization of the 
means of payment by mobile communication operators.
(2) Using NFC – paying by touch demands immediate proxi-
mity, promising security and control. The technology is also 
extremely easy to use: once a card is selected, the smartpho-
ne behaves exactly as if it were that card.
(3) NFC support – benefits such as a large potential num-
ber of cards that can be reduced automatically to just a few 
based on the context and storing cash register receipts on 
the smartphone are perceived to be an aid in the vast jungle 
of payment and bonus systems.
(4) Additional information – PIN protection of the smart-
phone, wallet program and individual cards, combined 
with the simple, all-encompassing lockout in case of loss 
and recovery of a lost wallet on a different smartphone are 
all very well received.

Many of these aspects represent obstacles to acceptance in 
Germany that do not even need to be addressed in countries 
like Brazil; 45 percent of respondents in the latter country 
expect the smartphone wallet to be available by 2011 at the 
latest (see FIG. 113). 

Innovation-minded German respondents seem to have re-
cognized some of these potential benefits, as the rating of 
2.8 for a trial period shows. Figures from the international 
survey also show that countries in which NFC technology is 
already familiar have a much higher opinion of this future 
scenario than the Germans, who have not had much con-
tact with it. Ratings for realism in Korea (2.0), where NFC has 
been used for many years, and China (2.3), which has also 
deployed NFC in public transportation, clearly show its po-
tential (see FIG. 111).
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Digital wallet ecosystem.
According to initial industry studies, the number and variety of available cards 
is extremely important for acceptance. In general, test subjects and observers of 
trials and demonstrations expect the issuers to make their cards available in the 
digital wallet as a matter of course. Issuers of conventional plastic cards and prin-
ted tickets are not yet sufficiently aware of this driver, often taking a wait-and-see 
attitude or shy away in fear of potential additional costs. Issuers of credit cards 
would even have an easy job in Germany, however: 21 to 30 percent of respondents 
like the aspect of being able to use their credit cards on smartphones (see FIG. 107).

Issuers are faced with a further obstacle that mobile communication operators 
only have little influence over: acceptance of NFC technology by retail cash regis-
ter systems. Modern systems can easily be upgraded to the new technology, but 
register manufacturers often demand high prices for such upgrades and the use 
of older systems is even more expensive. As a result, the number of customers who 
have the technology and wish to make payments with their smartphone wallets 
at retail outlets will be small at first. Many retailers will hardly see this as a call 
for immediate action. Nonetheless, larger retail chains are showing interest: NFC 
can reduce transaction times at the register – particularly in combination with 
customer loyalty cards and discount coupons, which the system finds and selects 
automatically with just a few simple steps. Knowledge of consumer movements 
and interests can be improved greatly through a combination of payment, collec-
ting points and claiming discounts; integrating a check-in at the entrance – which 
is normally rewarded with special promotion discounts – can help achieve new 
quality levels in market and consumer research.

Smaller retailers will encounter new possibilities that they will first need to ex-
plore – comparable to the teething pains in the consumer area. The local kiosk 
and corner bakery will be able to introduce virtual bonus cards that are used re-
gularly, thanks to automation and availability of the smartphone. For occasional 
use – at a snack bar, for example – it even seems possible to use the owner’s NFC-
capable smartphone as a supplement to the cash register system, to accept such 
payments. Developments of this nature are already in progress.

Launch from Asia and from closed systems.
Public transportation operators in Japan, with their high demands for efficiency, 
were the first users of a system launched by NTT DoCoMo that helped increase 
passenger throughput at entrance gates dramatically during peak travel periods. 
Today, these systems are found in Europe (such as the Oyster Card in London), as 
well as China and Korea. While practical encounters are still rare in Germany, the 
Asian respondents already have a good feeling for the realism of this vision, as 
the figures show (see FIG. 111). The Touch&Travel system deployed by Deutsche 
Bahn, a national German rail operator, represents one of the first uses of NFC on 
smartphones in Germany. It underscores the benefits of the approach in local pu-
blic transport, but is based on specific software support that does not currently 
support other uses.

Once the systems are established, use by kiosks and snack bars often increases. 
They clearly demonstrate the suitability of the technology for payment scenari-
os, but cannot surpass the obstacles posed by passive plastic cards or adhesive 
NFC tags and lack transparency by design. The integration of NFC systems in the 
smartphone wallet clearly marks the next generation of contactless payment, ac-
cess and identity functions with significantly more user control.
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use several times per hour, if only to check for missed calls 
and messages. Any loss is discovered sooner, the lockout im-
mediately blocks all contained cards and misuse in the inte-
rim is much less likely, because the phone itself, the wallet 
function and every individual card is protected by PINs or 
other security mechanisms. Even though the new risks that 
arise from networking mobile devices partly offset the be-
nefits, the targeted use of phone location services, spending 
limits and other measures can significantly reduce overall 
risks for both issuers and users.

The real world is getting more digital, the virtual 
world more secure.
The sheer use of smartphones with NFC harbors numerous 
potential improvements in retail and security technology. 
For tickets and unstaffed sales through vending machines, 
efficiency gains and risk reduction can help capture subs-
tantial business benefits. The smartphone wallet also gives 
a significant boost to security in Internet commerce. In Ger-
many, in particular, many people do not want to risk shop-
ping on the Internet because they are afraid of identity theft 
and misuse of their card and account data. A truly secure, 
widely implemented system with smartcard-level securi-
ty could help capture a great deal of potential for Internet 
services in – and from – Germany. The immense potential 
combinations of use at cash registers, from device to device 
and on the Internet can hardly be predicted. Nearly all pay-
ment cards can be paired with an online function: discount 
coupons can be earned on the Internet and redeemed at the 
cash register in over-the-counter retail, while vouchers can 
be purchased as gifts on the Internet and sent directly to the 
recipient’s wallet. Since this study focused on consumers, 
the information it can supply about interest or potential in 
this domain is limited; a survey of retailers and advertisers 
could provide further insights.

The digital and physical worlds are converging.
Internet use in Germany still lags in international compari-
son (see ITU 2011), yet misuse is rampant – through identi-
ty theft, for example, and in online banking. The latter can 
be combatted effectively by the smartphone wallet, which 
should help calm skeptical users. Security on the Internet 
and in mobile services consists of more than just secure 
proof of identity and reliable payment methods, however. 
Privacy protection, in particular, could be simplified by ma-
naging different identities – pseudonyms – for an individual. 
While a high degree of authentication makes sense for using 
an electronic identity card and the data derived from it on 
an e-government platform, a pseudonym would be suffici-
ent in an online gaming community, but would still require 
password protection against misuse. The same user could 
have other identities with the same service – and a different 
one on an opinion forum. This isn’t because the average Ger-
man harbors fantasies of being a secret agent with multiple 
aliases; it is because these measures are needed to maintain 
distance to earlier remarks, hobbies and contacts – which is 
normal, and perhaps even an essential prerequisite, for so-
cial interaction across different phases of life.

There are signs that Germany may experience a macroeco-
nomic effect known as leapfrogging. Germany, with its es-
tablished, widely accepted banking and payment systems, 
needs more than just faster handling on the subway or the 
casual touch of a card when buying a snack to make the leap 
toward NFC. At the same time, the German government is 
promoting the implementation of NFC technology with the 
introduction of new electronic identity cards (eID) equip-
ped with the same technology, which means NFC will enjoy 
strong support ranging from age verification on cigarette 
vending machines to readers on Internet PCs.

Efficiency gain and risk management.
The greatest macroeconomic benefits can only be captured 
if cash is replaced. Cash costs society a lot of money – its 
transport, handling and associated risks represent a lever 
that can help reduce transaction costs significantly. Practi-
cal examples include areas where NFC – or at least an equi-
valent with conventional cards – is already in use: cash-
free canteens and cafeterias. Throughput times, which are 
extremely important at peak mealtimes, can be reduced 
while potential hygiene problems resulting from handling 
both food and money can be eliminated. These systems are 
closed systems, in which the card issuer also operates the 
cash register systems and the business itself, where the po-
tential savings are captured directly.

New technologies to which we entrust our money first have 
to prove that they deserve this trust. Fears of data misuse 
(53 percent of Germans) and a lack of security (58 percent in 
China) are characterized primarily by the respective culture, 
but are generally high in all the surveyed countries. Ger-
mans, for example, express clear acceptance of keeping only
customer loyalty cards in their smartphone wallets (21 to 30 
percent; see FIG. 110 and 107). The financial risk is low here, 
while a potential loss will only affect what is perceived as a 
gift anyway. Trust in the technology for payments is deter-
mined primarily by the issuers, however – first and foremost 
banks and credit card companies. They can largely assume 
the risk in case of loss or theft from users. After all, these are 
the very cases that make the electronic wallet interesting. 
The loss of a conventional wallet often goes unnoticed for 
hours; the cash is gone and usually untraceable. The repla-
cement of lost cards is tedious, time-consuming and har-
bors a particular risk for the issuer: the customer could even 
decide that they can do without a rarely-used customer lo-
yalty card or cancel the credit card that was misused in the 
time until it was blocked. In comparison, the modern wallet 
is contained in a smartphone – a device that many people 
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In addition to increased security, the spread of a medium 
that supports the convergence of the digital and physical 
worlds will also result in entirely new application scenarios: 
direct communication and the establishment of trust can be 
transferred from the physical world to the virtual world of 
the Internet. Not just virtual money, but also authorizations 
and tickets can be exchanged in personal contact; neighbors 
can be allowed to share the photos of the last block party, 
visitors can access the home WLAN or parents allowed 
through the school gates to attend the class party. Touching 
two NFC devices together enables secure transmission, wi-
thout having to detour through the Internet. At the same 
time, there is major interest in the secure transport of ac-
cess keys over the Internet, for example, to let a neighbor 
into your residence remotely to deal with a burst pipe while 
you are away.

What will change – and what can we change?
Mistrust of the technology cannot simply be abolished per 
caveat – nor should it; after all, the first versions of NFC 
that were deployed in Japan and Korea had serious secu-
rity gaps that business and society do not have to tolerate. 
Enthusiasm for new technology instead of mistrust is also 
related to the image of technology and engineers. Obstac-
les to acceptance are market barriers that must be appa-
rent to anyone planning to invest in Germany. Schools and 
politics are still called upon to improve the foundations for 
innovators and investors.

With NFC technology the financial sector is faced with a 
potential surge in innovation, as the concept of the vir-
tual wallet can be implemented quickly, cost-effectively 
and manageably for customers. At the same time, product 
definitions and regulations that have been stable for de-
cades, if not longer, will have to be adjusted. The new risk 
management that will become possible will have to protect 
customers against trust-destroying losses. The assumptions 
made for magnetic strips will apply even more to valuable 
technology with Internet access. The potential savings must 
be reflected in cheaper products, which can then increase 
competitiveness in turn.

Of course, many of the addressed issues are very sensitive: 
many see anonymous payment with cash as a basic right, 
yet it is not possible to imitate it with electronic money. Po-
tential conflicts with money laundering laws, for example, 
will require improvements to the legal framework befo-

re cash can be replaced. No one can be forced to maintain 
anonymity or use synonyms, but it will have to become the 
normal case on the Internet – even a civil right – if privacy 
concerns are to be taken seriously. The fear of data misuse is 
extremely high among Germans – and even higher among 
innovation-minded respondents, at 64 percent, compared 
with that of the average (53 percent; see FIG. 110). The di-
gital wallet does not just create another problem area, one 
that can be managed through an effective design, but also 
represents an approach to solving many of the existing se-
curity problems in the digital world. To map identity aspects 
from the identity card scope, however, it must be possible 
to selectively open the identity silo around the eID. Why 
shouldn’t people be able to transfer some of the data from 
their eID to a separate card on their smartphone via NFC, to 
refer to the identity card but only use some of the informa-
tion it contains?

Summary.
The smartphone wallet faces an interesting future – world-
wide. The skeptical attitudes of Germans are more telling of 
the big picture than a contradiction. The wallet of the digital 
future must satisfy the highest security requirements. The 
challenge is to make the most and the best of the existing 
possibilities – a challenge that Germans certainly under-
stand. Many of the digital achievements from recent de-
cades have major security and privacy deficits – which are 
nearly perfectly illustrated by the fact that 64 percent of 
innovation-minded respondents are concerned about this 
issue – more than the total survey sample, only 53 percent 
of which fear the problem. With the right cards in the digi-
tal wallet, many of these topics could be addressed trans-
parently and safely –  good reasons to be receptive to the 
subject – even, and especially, for technophobes. A special 
challenge for the various industry sectors will be to const-
ructively shape their roles in the new ecosystem with regard 
to security, payment, selling and “understanding and de-
lighting customers”.
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Opening bank accounts on 
the Internet and electronic 
bill management.

Percentage ranges are visualized in different font sizes

Basis: all people surveyed about this scenario, Germany (DE) n=302

FIG. 114: Evaluation of individual aspects of »opening bank 
accounts on the Internet and electronic bill management« 

“What do you particularly like about this scenario?”
“Is there anything about it that you view critically?”

21-30%

31-40%
of respondents 
marked this.

 Liked  Viewed critically

I would like to open new bank accounts online, but this was 

not possible because I always had to identify myself in person 

at the bank or a post offi ce. I would also like to manage my 

bills digitally and get rid of all the paper.

My bank now offers me the possibility to open an account 

completely , by identifying myself with my 

electronic driver’s license or identity card 
(eID). This saves me from having to visit the bank or post 

offi ce and I can open an account outside regular business 

hours I sign the contract with my electronic driver’s license 

or eID and a click of the mouse button and can start using the 

account immediately. This new online account model can be 

combined with optional electronic bill management. This 

means that all my bills from retail stores, repairmen etc. are 

delivered to me electronically – I can then pay them through 

my online account, if I want to, and manage them simply there.

The electronic bill management feature in my online 

account has other benefi ts, as well – for example, I can 

include them easily in my electronic tax return. The bill 

management feature also takes care of my household ac-

count book and saves my bills in case of warranty claims. 

Every bill is protected by an electronic signature that pro-

tects the integrity of the content and, at the same time, 

makes it a legally binding document. 



FIG. 115: Visualization of »opening bank accounts on the Internet and electronic bill management« 

“By 2030 at the latest, globally compatible 
key management (cryptographic keys, 
public key infrastructure) will be used.”
(Estimation by Germany experts)
(Result from the second phase of the study, thesis 39)
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“In the future, it should  
be possible to open a  
bank account over the  
Internet without media  
discontinuities.”

Enhanced online banking including electronic account 
opening and electronic bill management.
Online banking has enjoyed widespread use for many years 
now. Bank customers can not only see their current financial 
status, but also carry out transactions such as transfers and 
securities purchases and sales over the Internet. Transac-
tions are authenticated with TANs (transaction numbers), 
which customers receive by letter, on their cell phones or 
through a TAN generator. Although these procedures offer 
a high level of security and are largely accepted in practice, 
they do not have the legal quality of a qualified electronic 
signature. This is why the extension of online banking is 
hindered by legal restrictions in many countries, particu-
larly in Europe. For example, many countries do not allow 
a new bank account to be opened in a completely electro-
nic procedure. Current practice demands identification of 
new customers, usually by presenting an identity card at a 
bank branch. If the transaction originates in the Internet, 
the Post-Ident procedure is used in Germany and selected 
other countries, in which a post office employee verifies the 
customer’s identity and documents that process. This pro-
cedure is complex and results in delays and additional costs.

Dimension

Opening bank  
accounts on the  
Internet and  
electronic bill  
management.

In the future, it should be possible to open a bank account 
over the Internet without media discontinuities. To do so, 
the function of the new electronic identity card (eID) will be 
used. The bank identifies the new customer based on their 
eID and opens the account immediately. It is not necessa-
ry for the eID to bear a certificate for a qualified electronic 
signature. As long as local law does not demand written 
form, contracts can also be concluded with a click. A prere-
quisite for this is that the new customer has been identified 
with the eID, which means the bank can be sure of who it is 
communicating with. In Germany, contracts for current ac-
counts could be concluded in this manner. If the customer 
also requested granting of a credit line, an additional writ-
ten agreement would be needed.

Legal obstacles to the use of electronic bills also existed for 
a long time, for example, the requirement to use a qualified 
electronic signature, which made automated generation 
impossible. This obstacle will be eliminated soon, thanks to 
new laws at the federal level. As a consequence, electronic 
bills may become more attractive for users. 

An enhancement to online banking with an additional 
function for integrated electronic bill management would 
address this development and give consumers an easy way 
to manage and pay their bills. If a customer loaded an elect-
ronic bill received by e-mail, for example, into his or her on-
line banking area, it would generate a pre-completed wire 
transfer form. Moreover, the bill would remain accessible 
and could be exported for use in other programs (such as tax 
software) as necessary.
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FIG. 116: What respondents think about a trial with  
»opening bank accounts on the Internet and electronic bill management« 

“How likely is it that you would try out this scenario?”

Average values shown

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=302, Sweden (SE) n=297, USA (USA) n=301, Brazil (BR) n=302, China (CN) n=300, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=101, Sweden (SE) n=89, USA (USA) n=87, Brazil (BR) n=98, China (CN) n=93, Korea (KR) n=91

Description

The probability of a trial for opening bank accounts on the Internet  
diverges widely among the surveyed countries. 
A large number of respondents, especially in Sweden and China, indicated they 
would definitely try out this future scenario (43 and 41 percent, respectively). On 
average, the respondents indicated that they would probably try it (average value 
2.1 and 1.9, respectively; see FIG. 116). With average values of 2.3 and 2.4, respec-
tively, Brazilians and Koreans share this opinion. In comparison, this future scena-
rio does not seem to be particularly well received in Germany or the USA (average 
value 3.1 and 3.2, respectively). Just 16 percent of German respondents say they 
would definitely try this future scenario, compared to 25 percent of respondents 
who say they are not sure whether they would try it. The picture is similar in the 
USA: only twelve percent would definitely try it, while 26 percent definitely would 
not. Among innovation-minded respondents, Germany comes in last with an ave-
rage value of 2.8, while China leads the surveyed countries with 1.5.

The survey respondents were asked to highlight the text passages in the descripti-
on of the future scenario that they found especially appealing or especially critical.

Opening bank  
accounts on the  

Internet and  
electronic bill  

management.



no concerns

I can’t operate it 
by myself/it’s too 
difficult to use

it generates more 
work than it handles 

I am too dependant 
on one provider

I am forced to use 
the service 

It is not certain that 
my bills available 
to me alone

the costs would be 
too high for me

opening bank 
accounts on the 
Internet is not secure

the systems fail or 
become unavailable  

my data will be 
saved somewhere

my data could 
be misused

7%

3 %

5 %
4%

12 %
14%

18 %
20%

19 %
17%

21 %
18%

23 %
22%

38 %
36%

47 %
45%

48 %
41%

74 %
78%

Total
Innov. respondents*

Germany

40% 48% 52% 62% 72%
41% 44% 57% 67% 76%

31% 38% 38% 32% 58%
35% 37% 43% 42% 62%

25% 45% 59% 64% 65%
23% 47% 65% 61% 60%

43% 34% 30% 40% 46%
35% 45% 37% 38% 48%

13% 23% 17% 25% 15%
10% 31% 16% 23% 15%

19% 20% 20% 33% 14%
16% 20% 23% 34% 12%

12% 17% 29% 10% 12%
12% 17% 30% 13% 5%

16% 18% 10% 21% 31%
16% 14% 12% 22% 33%

11% 13% 6% 9% 7%
9% 20% 7% 7% 5%

5% 3% 6% 10% 7%
1% 3% 6% 14% 4%

17% 8% 7% 0%  0%
20% 5% 6% 0 %  0%

SE USA BR CN KR
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* Innovation-minded respondents

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=302, Sweden (SE) n=297, USA (USA) n=301, Brazil (BR) n=302, China (CN) n=300, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=101, Sweden (SE) n=89, USA (USA) n=87, Brazil (BR) n=98, China (CN) n=93, Korea (KR) n=91

FIG. 117: Respondents’ concerns about »opening bank accounts  
on the Internet and electronic bill management« 

“In the following, you will see a list of potential arguments against this scenario. 
Please indicate which four arguments you are most concerned about. Please select  
a maximum of four answers. 
I would be concerned that …”

Many respondents in Germany 
liked the fact that bank accounts 
could be opened entirely over  
the Internet.
The text passage “open an account 
completely on the Internet” was high-
lighted as positive by 21 to 30 percent 
of Germans (see FIG. 114). They also 
greeted the aspect of no longer being 
dependent on opening times – “I can 
open an account outside regular busi-
ness hours”(21 to 30 percent). The 

“electronic bill management”, which 
was described as well, also seems to 
appeal to Germans (21 to 30 percent). 

It is noteworthy that the same number 
of respondents see the opportunity to 
open a bank account entirely “on the 
Internet” as something critical (21 to 
30 percent). These respondents might 
fear that their personal data could be 
misused on the Internet. The aspect of 
“identifying myself with my electronic 

ID card” was also highlighted as criti-
cal by at least 21 to 30 percent of Ger-
man respondents – another likely sign 
of fear of data misuse.

Opening bank  
accounts on the  
Internet and  
electronic bill  
management.



DE SE USA BR CN KR

Likeable 3.6 2.9 3.6 2.8 2.5 3.6 

Realistic 2.8 2.2 2.5 2.6 2.5 2.5 

Relevant 3.4 2.8 3.4 2.6 2.3 3.0 

Transparent 2.7 2.6 2.6 2.5 2.3 3.2 

Unique 2.8 3.4 3.1 2.4 2.4 3.2 

Attractive 3.5 3.4 3.6 2.7 2.3 3.1 

Germany BrazilSweden USA China Korea

4

3

2

1

5

Realistic

RelevantUnique

Attractive

Likeable

Transparent
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FIG. 118: Ratings for individual aspects of  
»opening bank accounts on the Internet and electronic bill management« 

“Which statement best describes how much you like this scenario?”
“How realistic do you find this scenario?”
“How relevant does this scenario appear to you?”
“After reading about it, how well would you say  
you understand what you can expect from it?”
“Which of the following statements best describes  
how new and unique you think this is?” 
“How attractive do you find this scenario?”

Three-quarters of German  
respondents are worried that  
their data could be misused  
(74 percent; see. FIG. 117).
An even higher number of innovation-
minded respondents, 78 percent, ex-
press this concern. Many respondents 
in Korea and China share this concern 
(72 and 62 percent, respectively). In fact, 
it is the concern that Koreans express 
most frequently for this future scenario. 
In Brazil and the USA, in comparison, 
“only” around half of respondents fear 
misuse of their data (52 and 48 percent, 
respectively), while the corresponding 
figure in Sweden is 40 percent. Swedes 
also seem to be relatively untroubled 
by the possibility that their personal 
data might be saved somewhere (only 
31 percent see this as a concern), while 
it is the second-greatest concern in 
Germany (48 percent). In China, this 
fear – like in Sweden – only seems to be 
shared by a small share of respondents 
(32 percent). 

Only a quarter of Swedish respondents 
expressed the concern that opening 
bank accounts on the Internet could 
be insecure, while 65 percent of Ko-
reans and 64 percent of Chinese did 
so. In Germany it is the third-greatest 
concern, at 47 percent. The most fre-
quently expressed concern among 
Swedes is that the technology behind 
the future scenario could breakdown 
or become unavailable (43 percent), a 
concern shared by 46 percent of Kore-
ans, while Brazilians – at 30 percent – 
seem somewhat less worried. In nearly 
all the countries surveyed, the above 
four concerns were checked off most 

Scale of 1 to 5, where 1 is the highest and 5 the lowest rating, average values shown

Basis: all people surveyed about this scenario; Germany (DE) n=302, Sweden (SE) n=297, USA (USA) n=301,  
Brazil (BR) n=302, China (CN) n=300, Korea (KR) n=302
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I would use it even if I had 
to pay for it

I would only use it if it were 
available free of charge

I wouldn't use it even 
if I could afford it

Don’t know

Total

Innovation-minded respondents

18% 63 % 15 % 4%

10 % 65 % 20 % 5%
Korea

53 %44 % 1%1%

61 %28 % 6 % 4 %
China

66 % 7%15% 13%

17 % 53% 17 % 13 %
Brazil

22 % 9 %62%7 %

46 % 36 % 13 %4 %
USA

49% 11 %32 % 8%

21 % 50 % 18%
Sweden

11 %

51 % 38% 6%5%

7 % 39 % 41% 12 %
Germany
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FIG. 119: Willingness to pay for »opening bank accounts on the Internet and  
electronic bill management« 

“When you picture this scenario, which of the following statements do you agree with most?”

Basis: all people surveyed about this scenario;
Total: Germany (DE) n=302, Sweden (SE) n=297, USA (USA) n=301, Brazil (BR) n=302, China (CN) n=300, Korea (KR) n=302;
Innovation-minded respondents: Germany (DE) n=101, Sweden (SE) n=89, USA (USA) n=87, Brazil (BR) n=98, China (CN) n=93, Korea (KR) n=91

frequently, whereas the other concerns only worry a small 
portion of respondents. In an interesting side note, 17 per-
cent of respondents in Sweden do not have any reservations 
at all about using this future scenario. 

The likeability of this picture of the future also varies 
widely in international comparison. 
In Germany, the USA and Korea, this picture of the future is 
only somewhat likeable on average (average value 3.6 each; 
see FIG. 118). Opening bank accounts on the Internet and 
electronic bill management only get a moderate reception 
in the other surveyed countries as well; the best average va-
lue is achieved in China, with 2.5. The surveyed Swedes and 
Brazilians, with average values of 2.9 and 2.8, respectively, 
also like the scenario much more than the Germans, Ame-
ricans and Koreans. Swedish respondents find the future 
scenario the most realistic (average value 2.2), while the Ger-
mans think it less so (average value 2.8). In their assessment 
of the relevance of opening bank accounts on the Internet 
and electronic bill management, Germany and the USA tie 
for last place (average value 3.4 each), while China comes 
in first, assessing the future scenario as very relevant with 
an average value of 2.3. The idea seems to be relatively well-

known in Sweden and the USA, as the aspect of novelty and 
uniqueness receives the worst marks here (average value 3.4 
and 3.1, respectively). In comparison, Chinese and Brazilians 
find the future scenario to be very new and unique (average 
value 2.4 each). Americans rated attractiveness the worst, 
with an average value of 3.6, closely followed by the Ger-
mans (average value 3.5). In contrast, the Chinese rate this 
picture of the future as very attractive (average value 2.3).

Willingness to pay for opening bank accounts on  
the Internet and electronic bill management is very 
low overall.
In the USA, just four percent of respondents would use this 
future scenario if they had to pay for it (see FIG. 119); the 
corresponding figure in Germany is also low, at seven per-
cent. The figure is even lower among innovation-minded 
Germans (five percent). Willingness to pay is highest in Chi-
na: nearly a third of respondents would use the service of 
opening bank accounts on the Internet if they had to pay for 
it (28 percent), and even 44 percent of innovation-minded 
respondents. While 65 and 61 percent of respondents in Ko-
rea and China, respectively, would use this future scenario 
if it were free of charge, the corresponding figures for the 
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“75 percent of Chinese believe  
this future scenario is already 

available. A large proportion of  
Germans hopes that it will  
never become available.” 
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Already available 36% 58% 62% 55% 75% 52%

Available from ... 24% 14% 8% 13% 10% 20%

Never available 12% 5% 5% 7% 5% 9%

Don’t know 28% 23% 24% 25% 10% 20%

DE SE USA BR CN KR

Immediately 20% 33% 11% 36% 16% 21%

Available from ... 13% 13% 9% 15% 33% 27%

Never available 29% 14% 24% 12% 11% 17%

Don’t know 38% 41% 56% 37% 39% 35%
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USA and Germany are much lower. 
46 percent of Americans would use 
it if it were free of charge and just 39 
percent of Germans. The number of 
respondents who would not use this 
scenario even if they could afford it is 
similar: 41 percent of Germans share 
this opinion, along with more than 
a third of Americans (36 percent). As 
these figures confirm, Germans and 
Americans seem to be the least open 
to this future scenario. 

With the exception of Germany, 
a majority of those surveyed in 
every country say that this future 
scenario is already available.

Three-quarters of Chinese believe 
that something like opening bank 
accounts on the Internet is already 
possible, while the corresponding fi-
gure in Germany is just 36 percent and 
another twelve percent of Germans 
believe it will never become available 
(see FIG. 120). The respondents who do 
not believe it is already available were 
also asked when they would like it to 
become available. Every third Brazili-
an and Swedish respondent answered 
“immediately” (36 and 33 percent, res-
pectively). In Germany and the USA, in 
comparison, around a quarter hopes 
that it will never be possible to open 
bank accounts over the Internet  

(29 and 24 percent, respectively). This 
is a vast contrast to China, where only 
eleven percent shares this hope.

FIG. 120: Expected availability date for »opening bank accounts on the Internet and electronic  
bill management« vs. preferred availability date for »opening bank accounts on the Internet and  
electronic bill management«

“When do you expect this scenario to be available for the majority of people in your country?”
“When would you like this scenario to be available for the majority of people in your country?”

* Average values shown

Basis: Expected date: all people surveyed about this scenario; Preferred date: all people surveyed about this scenario who expect availability from 2012 or never;
Expected availability date: Germany (DE) n=302, Sweden (SE) n=297, USA (USA) n=301, Brazil (BR) n=302, China (CN) n=300, Korea (KR) n=302;
Preferred availability date: Germany (DE) n=193, Sweden (SE) n=127, USA (USA) n=138, Brazil (BR) n=147, China (CN) n=76, Korea (KR) n=141
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Interpretation

Opening bank  
accounts on the  
Internet and  
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Some respondents cannot wait to have the scenario,  
while others have concerns.
Online banking, or the electronic handling of banking transactions on the Internet, 
is an established procedure in many countries. More than 26 million customers 
handle their banking transactions electronically in Germany alone (see BITKOM 
2010). At the same time, the conventional bank branch, supplemented with self-
service terminals, continues to be a central contact point for many customers. As 
a result, the large number of online banking users is matched by a similarly large 
number of people who do not want to use online banking for a variety of reasons.

This societal division between proponents and skeptics of online banking is reflec-
ted in the survey results for the enhanced online banking functions. On one side, 
a considerable share of respondents – up to 36 percent in some countries – would 
like the described enhancements to online banking to be available immediately, 
while on the other side up to 29 percent of respondents in the various countries 
hope that the new applications will never become reality (see FIG. 120).

While the great skepticism in Germany is unsurprising, due to the intensive discus-
sions about data protection and widespread doubts in technology, it is indeed sur-
prising that these concerns are matched in the USA, while Swedes and emerging 
countries like China and Brazil are much more open to the described application 
(see FIG. 116).

Opinion remains divided on online banking, for new features as well.
Online banking is an application well known to customers. As a result, the enhan-
cements described here achieve good marks when it comes to transparency and 
realism. At the same time, online banking does not raise any emotions at all with 
consumers, which is reflected in the comparatively low ratings for attractiveness 
and likeability. Much more emotionally charged are fears that one’s data could be 
misused or that the scenario of opening bank accounts on the Internet might not 
be secure overall. Germany tops the list in international comparison of the fear of 
data misuse, with three-quarters of respondents, while between 21 and 40 percent 
of Germans explicitly indicated in the future scenario that they see identification 
with the eID as critical (see FIG. 114). It is interesting that these fears do not de-
crease when the new eID in Germany is used, but instead increase. The negative 
reporting that accompanied the launch of the eID seems to have a major impact. 

“As a result, the busi- 
ness case as it is now  
can only be justified 
through savings in  
internal financial  
industry processes.”
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In comparison, the cost issue is largely secondary, although 
customers who have experience with existing online ban-
king services will likely assume that such services are ge-
nerally provided free of charge. Although understandable 
for opening bank accounts, it is somewhat remarkable that 
customers overwhelmingly expect even additional services 
such as electronic bill management to not cost anything 
extra. As such, while electronic bill management could in-
crease the attractiveness of online banking, it is unlikely to 
generate additional revenue. This fact will probably limit 
the potential of such developments for the near future, des-
pite the high number of respondents who expressed positi-
ve opinions about the enhancements to online banking and 
would like to try out the new functions.

As a result, the business case as it is now can only be justified 
through savings in internal financial industry processes; at 
the same time, due to the high number of people who re-
fuse to use it, it is clear that it will not be possible to replace 
the existing (branch banking) systems in the foreseeable fu-
ture. Although the business case for opening bank accounts 
on the Internet seems feasible, due to the high costs of the 
current Post-Ident procedure, if additional features such as 
electronic bill management are added it will be all the more 
difficult to achieve a profit. This explains why there has been 
so little movement in this direction to date, although the 
fundamental technical prerequisites are available and the 
legal obstacles to electronic bills can surely be overcome.

In light of the survey results, little is likely to change for this 
situation in the short term. The automatic opening of bank 
accounts on the Internet only has potential as a niche appli-
cation. For electronic bills to be used in significant numbers 
and in online banking, the initiative must be seized by the 
large companies and companies that issue large numbers of 
bills. Unless and until this occurs, the processing of electro-
nic bills in online banking will remain a vision.

Security concerns must be addressed.
Even if the services were available free of charge, half the 
population in Germany and the USA would not use them. 
This is a wake-up call that reflects deep mistrust of the Inter-
net as a platform for managing financial affairs. The figure 
corresponds to the nearly three-quarters of respondents in 
Germany and the USA who fear their data could be misused 
or saved in unknown areas (see FIG. 119 and 117). Mistrust of 
this magnitude is surprising, given that online banking has 
been a widely-used application for over a decade and losses 
are extremely rare in relation to the huge number of transac-
tions executed. If security concerns were based on the imple-
mented PIN/TAN procedure, then they should drop sharply 
upon deployment of the new electronic identity card as an 
officially verified security tool. However, a large proportion of 
German respondents – 21 to 40 percent – is also critical of de-
ployment of the eID (see FIG. 114). From these results, we can 
deduce that the expressed security concerns arise indepen-
dently of which procedure is used, and also that it has not yet 
been possible to gain the population’s trust in the new eID 
card. These security concerns must be taken seriously and 
addressed, and not just as part of a banking industry project. 
A comprehensive societal debate involving both researchers 
and government is needed. After all, a look beyond the bor-
ders proves that some countries see the risks and opportuni-
ties much more positively.

Looking beyond the borders: emerging countries see 
the glass as half-full, not half-empty.
A look beyond German borders shows that security con-
cerns, in particular, vary significantly in international com-
parison. 74 percent of Germans fear misuse of their data, for 
example, while only 40 percent of Swedes fear the same. 
Around half of Germans believe opening bank accounts on 
the Internet will be insecure, but just 25 percent of Swedes 
and nearly two-thirds of Chinese and Koreans (see FIG. 117). 
While trust in the security of online banking is apparently 
higher in Sweden, people in Asia have even greater concerns 
about security than respondents in Germany. This could be 
due to the fact that security standards in Asia do not meet 
European standards. Nonetheless, the consequences of 
these results for acceptance in the respective countries are 
highly relevant.

While security concerns result in skepticism toward enhan-
ced features in online banking in Germany (proponents and 
skeptics are nearly balanced), acceptance of the scenario if 
offered free of charge is not only high in Sweden, with ne-
arly three-quarters of respondents, but also in China and 
Korea, where 89 and 75 percent of respondents, respec-
tively, would be willing. Some would even use it if it cost 
extra (see FIG. 119). It is also noteworthy that innovation-
minded respondents in Germany are even more worried 
about data misuse, and willingness to pay for the service is 
lower comapred with the average for all respondents. This 
reflects the extremely critical position of German opinion 
leaders in international comparison.



270

The Pictures  
of the Future. 
Chapter 7
Consumption and 
payment.

Security infrastructures represent the starting gate 
for new forms of participation.
The structure and typical applications of online banking 
are quite similar to those of e-government: both involve the 
submission of declarations of intent with a high legal rele-
vance. At the same time, transactions can be automated in 
both areas, offering significant potential for efficiency gains. 
Since online banking is used much more frequently on ave-
rage and because risk assessments under economic aspects 
are possible due to the private nature of the business, online 
banking is easier to implement than e-government. As soon 
as the existing security infrastructure that both require is 
generally accepted, however, it can be utilized generally 
for e-government, e-participation and even online voting 
as a long-term goal. To this extent, the greater use of online 
banking might also result in greater acceptance of typical 
e-government functions, which means this topic has socie-
tal relevance as well. For this development to be successful, 
however, positive experiences with the security infrastruc-
ture and the resulting high acceptance are needed. This 
must be worked on in the interest of everyone involved. The 
concerns voiced by the respondents show that there is still a 
great deal of work to be done, as does the low proportion of 
German citizens who activate the eID functions of their new 
identity cards. Until trust in the processes is established, 
online banking and other comparable functions will face a 
difficult future. 

What can be done?
A primary factor for the described enhancements to online 
banking and other applications that place high demands 
on security is a functional, generally accepted security inf-
rastructure. Germany has created such a central infrastruc-
ture with the eID function integrated in the new electronic 
identity card. However, there are major reservations against 
the new card and particularly the eID feature among the 
German public. This is reflected in both the survey results 
and in the large number of citizens who elect to deactivate 
the eID function. It is up to politicians and scientists to ap-
peal to society and help convince it of the benefits of using 
the new identity card. This could be achieved through grea-
ter transparency, as well as through greater emphasis on its 
potential benefits. The primary goal should be to ground the 
eID more effectively, to counteract the various security con-
cerns. The failure of the new electronic identity card would 
be a major setback.

In light of this, it is hardly surprising that willingness to try 
the described application is greatest in China and Sweden 
and lowest in Germany and the USA (see FIG. 116). This low 
acceptance in the USA is not apparent at first glance, par-
ticularly since the security concerns described above are 
below average in the USA Also noteworthy is the frequently 
expressed concern by innovation-minded respondents that 
they might be forced to use this service and that using it 
would create more work than it saved. As a result, it becomes 
clear that the convenience factor, which has always been 
important in the USA, could have a very strong influence. As 
such, it is no surprise that the questions on likeability and at-
tractiveness receive correspondingly low marks.

Efficient financial transactions support global trade.
The majority of payments that people make as consumers 
is private. But anyone who has won an auction for a product 
from Great Britain or Hong Kong on eBay knows that our 
familiar payment methods are not transferrable to interna-
tional transactions. Efficient, automated online banking is 
a key to creating an international payment area that consu-
mers can also use, as SEPA has largely achieved in Europe. If 
there were a standardized electronic bill that could be sent 
by e-mail and that could be paid conveniently with online 
banking, it would greatly simplify cross-border payment 
transactions. Moreover, electronic bills of this kind could 
be traded or borrowed against, for example, if a craftsman 
wanted to pre-finance outstanding bill amounts. This is cur-
rently a complex process and therefore expensive. For this 
reason, it would be desirable if electronic bills were imple-
mented globally.

In comparison, opening bank accounts on the Internet will 
remain a niche application. It could be useful in individual 
cases of cross-border trade, however, if it enabled a customer 
to open an account quickly and easily in a different count-
ry to handle (domestic) payments with it. In particular, this 
could be necessary in countries with largely closed markets.

Opening bank  
accounts on the  
Internet and  
electronic bill  
management.
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Potential uses of the eID function are limited to date. A clear legal definition of what 
can be done with the eID function is lacking. Opening bank accounts on the Inter-
net will only be a niche application at first, yet restrictions apply here as well. For 
example, both the granting of an overdraft facility (which is common for current 
accounts), the notification of potential losses for securities purchases and even a 
credit check requires approval in written form, in turn demanding a qualified signa-
ture that cannot be rendered by the eID. The same applies to many e-government 
processes. The legislator should review existing formal requirements critically and 
better adapt them to the principles and requirements of a digital world. 

Standardization and more simple legal recognition are major keys to promoting 
electronic bills. Without standardization, the automatic processing of bills will 
not be possible. If legal certainty is lacking, as is currently the case, and time-con-
suming procedures utilizing (personal) qualified signatures are needed, the reci-
pients of electronic bills risk losing their eligibility to deduct input tax. As a result, 
electronic bills are hardly used, even between large companies. The planned new 
law is an important, correct step in this direction. The next step must involve pro-
moting standardization. Here, as well, the public sector can play a crucial role as 
a demand generator.

Summary.
Online banking is a good example of how customer friendliness and efficiency gains 
can be achieved by automating repetitive processes from business and private life 
on the Internet. The greatest obstacle seems to be breeding trust for such a system. 
The results show that major persuasion is needed that the mere deployment of sta-
te instruments, such as the electronic identity card in Germany, does not make the 
procedure a sure-fire success. At the same time, a look beyond the borders of Ger-
many shows that the described enhancements to online banking can be very well 
received, despite existing reservations. We must build on these findings.

Opening bank  
accounts on the  

Internet and  
electronic bill  

management.

“A primary prerequisite 
for the described enhance-
ments to online banking is 
a working security infra-
structure that is generally 
accepted.”
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