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Executive Summary “International Delphi Study 2030”

I. The study at a glance

The top objective of the ‘‘International Delphi Study 2030’’
is to support and stimulate discussions about the signifi-
cance and future development of information and commu-
nication technologies (ICT) and media. It represents the
current status of aggregated expert knowledge about futu-
re developments in an international environment. By acting
as a platform for discussion, the findings should help to
make the future more tangible and thus more easily sha-
ped.

Almost ten years after the highly regarded Delphi Study
“2014”, produced in 1999, the MÜNCHNER KREIS to-
gether with partners from business and academia returns
to look again at future developments in the ICT and media
industry. Those involved in the project are pursuing two
objectives with the current “International Delphi Study
2030”:

• Highlighting central developments, challenges and
opportunities in ICT and media and

• Forecasting future trends and innovations in ICT and
media.

551 international experts from business, academia and
politics assessed 144 future scenarios in two consecutive
survey waves by mid 2009. The development and use of
ICT and media up to 2020 were assessed under four focal
issues:

1. Social implications of ICT development

2. ICT innovation policy

3. Infrastructure development and key technologies

4. ICT drivers of innovation in central areas of application

The study illuminates the perpetual dynamism with which
information and communication technologies change the
world in which we live today. In particular, the digitization
of all areas of life – especially the Internet, with its bur-
geoning services and functionalities – has brought about
radical changes in society, business and academia in the
last 20 years. Indeed, in the coming years, the economic
and social potential of ICT will grow even more; the impact
on our society is sweeping and global. This development is
driven by high investment rates in base technologies, an
abundance of new applications, still growing global
competition and fundamental structural changes for
manufacturers, network operators and service providers.

II. Core messages

Message 1: Digitization and the still increasing penetra-
tion of ICT into all areas of professional and private life
will be even more all-embracing in molding the infor-
mation society in the future.

In just ten years, ICT will shape our entire lives:
Comprehensive networking will link private, professional
and public areas together and thereby influence both
society and politics. In ten years at the latest, 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 biggest challenge in this will be to overcome the
digital divide, i. e., to create access options, broadband
service and skills.

It should be noted that development of the information
society is not simply automatic, arising necessarily from the
rapid technological advances and the accumulation of
knowledge. Above all, social conditions must keep pace
with the changes and, at the same time, any risks arising
must be integrated. The right regulatory framework also
has to be defined and put in place in time. The findings of
the study show that Germany is not currently one of the
leading countries in this area. The responsible, social, polit-
ical and economic forces are called on to make consider-
able efforts:

• Politics and business should strategically promote citi-
zens’ skills in using the Internet and digital data in order to
increase acceptance and use of ICT.

• Introducing children and young people to the Internet at
an early stage in schools and day care centers is necessary
to achieve greater skills in using digital data and informa-
tion and thus to enable responsible, competent participa-
tion in the information society of the future.

• It must be communicated that the constant new and
further developments in technologies and the changes that
they bring about will require lifelong learning – more
importance must therefore be placed on educating adults
in educational institutions and in companies.

• Awareness of the political and social significance of all
media is an education responsibility: “Media studies”
should be established on a broader basis as a subject in
schools.

• Every individual should learn that accessing and using ICT
in the future will be crucial for coping with all areas of life
and will determine opportunities for participation in
society.
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Message 2: People’s acceptance and trust in using ICT is
the foundation for developing a modern and open infor-
mation society.

In as little as six to ten years, tools and connected digital
assistants that allow people to use their digital data in all
kinds of usage contexts and enable them to manage their
(multiple) identities on the Internet will be widespread in
Germany and throughout Europe. The individual’s com-
plete control over the use of their personal data on the
Internet remains a key but, as things stand, not entirely
achievable goal. Central issues in dealing with a person’s
digital identity have not yet been resolved worldwide.
Programs that facilitate access to stored data over long
periods of time and provide data reliably are also an on-
going problem. Opportunities and markets for ICT in this
area could develop in Germany and Europe:

• It must be the responsibility of politics, business and aca-
demia to protect private individuals and companies from
the misuse of personal data and to guarantee this beyond
institutional and organizational boundaries. For this pur-
pose, suitable IT security measures must be implemented
worldwide, e. g., secure e-signatures, secure e-mail com-
munications, safeguarding of digital identities and reliable,
easy-to-use identity management for all. Only in this way
can secure and reliable digital communications between
people and also increasingly between people and machines
be ensured.

• Politics has the task of communicating to the general
public the paramount importance of future digital life and
our identity on the Internet and to make these issues the
center of attention.

• Secure, long-term availability of personal, professional
and cultural data in the face of the constantly increasing
flow of data and fast-changing storage and access tech-
nologies must also be taken up and ensured by politics and
academia.

Message 3: High-performance communications infra-
structure is a vital precondition and a strategic success
factor for an open and competitive information society.

The expansion, availability and performance of broadband
networks will have a positive impact not only on the ICT
and media industry, but far beyond this, on society and the
economy as a whole as well. A modern communications
infrastructure acts as a multiplier for all the economic sec-
tors of an information society; it enables innovations,
boosts productivity, increases sustainability and opens up
new sales markets. Broadband networks are the main ar-
teries of modern information societies and must therefore
keep pace dynamically and continuously with the state of

the art and the diversity of applications in an international
context. It will not be possible to successfully realize de-
velopments such as the Internet of Things, embedded
systems or cloud computing unless the performance of the
broadband infrastructure is enhanced. Sustainable and
transparent investment concepts are the key to success.

Globalization and technical advances will hugely raise the
number of users and the number of services provided via
the Internet and its infrastructure. If developments should
unfold as currently foreseeable, Germany will not play a
pioneering role internationally in the future either in terms
of modern technical infrastructures, infrastructure provi-
sion, broadband usage and availability or development of
fiber-to-the-home. Substantial initiatives and efforts will be
needed to effectively counteract the relatively negative
forecasts for infrastructure development in Germany:

• New, bold and farsighted investment plans of private net-
work operators and investors – as key supporters of broad-
band expansion – should be supported by politics and busi-
ness in the long term and the framework conditions for
such plans should be improved.

• Politics is called upon to provide appropriate incentives
for private investments in a high-performance, nationwide
communications infrastructure as well as to create the rele-
vant conditions. The EU and its member states must cre-
ate the foundation necessary for this purpose, if a lasting
contribution is to be made to economic and social develop-
ment. These investments require a reliable, forward-
looking legal framework at EU and national level, that
ensures that cooperation can take place and innovations
be realized.

• Public-private partnership concepts are effective alterna-
tives in areas that cannot be fitted up entirely from private
investments, in order to achieve nationwide provision.
Corresponding initiatives must be effectively encouraged
by providing funds and appropriate regulatory frameworks
(incl. state aid law).

• Ensuring and maintaining the security of critical infra-
structures is of national importance and thus a top man-
date for politics.

• In the wake of globalization, systems technology for crit-
ical infrastructures (e.g. for telecommunications networks)
is purchased from global suppliers. Customers must have
the skills to specify products and functions and to elim-
inate security risks. The technology must be expanded
further and maintained on an ongoing basis.

• Politics, business and academia must strategically promo-
te key technologies such as long-term archiving, source
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code security, embedded systems, convergence of net-
works, passive optical networks, (beyond) NGMN, future
network architecture, fixed-mobile convergence, semantic
web and knowledge management.

• Memory and processor chips are key components of the
future and the potential of these developments must be
strategically exploited.

Message 4: The mobile use of the Internet and its servi-
ces will have a lasting impact on the information socie-
ty and create independent new areas of application.

The mobile Internet will be one of the central develop-
ments in the coming years. In the modern and developed
countries of the world, mobile communications infrastruc-
ture is an important complement to the stationary struc-
tures and will drive the convergence of networks. In
particular, the interface between complementary mobile
and stationary applications and services will be crucial for
each kind of usage. In many developing countries, by
contrast, it will be a good few years before many forms of
Internet usage, IPTV for example, are available, since for
the time being, use of the Internet in these countries relies
largely on mobile infrastructure.

Mobile Internet functions that could potentially be success-
ful in the future include countless applications related to
position- and location-based services, communities, as-
sistants, and Augmented Reality. This requires a high-per-
formance, forward-looking mobile infrastructure solution
that must be developed in parallel with the applications.
The further development of nationwide, mobile broadband
technology will stimulate all areas of the economy. This will
also counteract the digital divide. Germany would thus
give itself the opportunity to become a global leader, under
certain circumstances:

• Politics, business and academia must recognize mobile
use of the Internet and its services as a central trend for the
future and encourage its development.

• State and industrial funding measures must be initiated
for the development of high-performance, innovative
infrastructure solutions and network architecture and the
associated base technologies, hardware, software and ser-
vices. As a prerequisite for high-performance, local mobile
access networks, the systematic development of the fixed
network infrastructure must be ensured.

• It is technically possible to provide nationwide mobile
broadband coverage for all of Germany, but this requires
additional frequencies below 1 GHz to be made available
now and an environment to be created that provides
incentives for investments. The state and its institutions are

called on to reserve the necessary frequency bands and to
support expansion by private companies.

Message 5: Dynamism in the ICT base technologies will
drive innovation processes and have a serious impact on
all key industries in the German economy.

In particular, in central German industries, automotive,
automation/mechanical engineering, energy, media and in
the healthcare sector, ICT will act to accelerate growth and
drive innovation in the coming years. Industrial and tech-
nology policy in the coming years must deliberately stimu-
late technology transfer and technological development in
and between the economic sectors in order to develop and
strengthen new areas of application in the economy and
society. As a result, internationally competitive business
models should arise in the relevant markets. By promoting
and implementing Open Innovation at an early stage, re-
search and development can in the future take on a pi-
oneering and leading global competitive position, e. g., as
an innovation leader in the forward-looking issues of
“energy efficiency,” “green technologies,” “smart grid
and smart meters,” “electric cars,” “automation,” and in
the media sector:

• Politics and business must ensure the development of key
ICT technologies and encourage research and develop-
ment in their own country in order to achieve a lasting
competitive advantage for Germany as a business location.

• For the research and development units of German in-
dustrial companies and universities, the particular
challenge lies in closing the innovation gap with the USA
and, in some segments, with East Asia.

• Concepts like Open Innovation are to be promoted, since
they make a substantial contribution to overcoming com-
munications barriers and thus to clearing the way for in-
novation beyond industry and organizational boundaries
and to accelerate the development of new approaches.

• Green IT and e-energy have a lot of potential to make an
active contribution towards global climate protection and
safeguarding Germany as a business location and should
be intensively fostered and strategically promoted as areas
of innovation by politics, business and academia.

• Standardization and standards are catalysts that provide
cross-industry momentum, especially when they are fast
and have a high degree of focus. What is needed here are
clear political initiatives that enable supranational coord-
ination of central standardization processes.
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III. Summary of the focal issues

1. Social implications of ICT development: In 2020,
large areas of our lives will be digitized

The findings of the Delphi survey are impressive in showing
that the rate of diffusion with which ICT is having a perme-
ating and lasting effect on society, the economy and aca-
demia, has in no way lost momentum: It is expected that
within six years, or at the latest within fifteen years, so be-
tween 2015 and 2024, more than 95 of the adult popula-
tion in Germany, Europe and the USA will actively and
regularly use the Internet and its services.

In global terms, however, it will be at least another 20
years, probably longer than that, until more than 75 per-
cent of the world population actively use the Internet sev-
eral times per week. Overcoming the digital divide will
therefore continue to be a huge challenge for decades to
come. In 2020, more than half of the population in
Germany will regularly maintain their social contacts using
“social media” (Web 2.0) applications and services in and
via the Internet. At around the same time, web 2.0 will also
be used on an everyday basis in Europe and the USA.
Whether and to what extent this trend will impact posi-
tively or negatively on the development of (the informa-
tion) society, remains to be seen, especially with regard to
dealing with the personal data of every single user on the
Internet.

The fact is that, despite the extensive, rapid dissemination
of the Internet and its services, especially the social net-
work, large segments of the population will not yet have
the skills to use these technological facilities. In this con-
text, the skills of an individual must mean first and fore-
most treating their own personal data with care. It must be
assumed that it will not be until 2020 – if at all – that 75
percent of the population in Germany will be well-versed
and competent in dealing with personal data on the
Internet. For the USA and internationally, it can be assu-
med that general competence in dealing with personal
data on the Internet will be established five years earlier
than this. Competent use of the Internet will become more
and more important, including in people’s work: In as little
as six to ten years, command of the Internet will become a
necessary prerequisite to conducting everyday business for
at least 75 percent of the employed population in Europe
and Germany.

In the future, users, when dealing with their digital data in
all kinds of usage contexts, will be supported by tools for
administering (multiple) identities on the Internet, which
will be widely disseminated in Germany and throughout
Europe in as little as six to ten years.

A worldwide unified solution for identity management
(authentication and integrity) between any number of
communications elements will be available in the distant
future, but not until 2020 at the earliest, and potentially at
a much later date, or possibly not even at all.

Whether and to what extent each individual will have full
control over the use of their personal data on the Internet
is still unknown: It can be assumed that, internationally and
in particular for the USA, this ambitious goal will be
reached in six or, at the latest, ten years, i. e. by 2019. In
Germany, however, the idea that the individual has com-
plete control over the use of their personal data on the
Internet or that this is guaranteed (the right to informatio-
nal self-determination) will seem utopian. Nevertheless,
there will never be state censorship of access to Internet
content in Germany, Europe or the USA – the individual’s
right to digital self-determination will remain protected.
This point is more critical in respect of limitations on free-
dom of opinion by exercise of state influence in an inter-
national context. In many countries, this democratic barrier
can already be deemed to be broken today.

In summary, it can be seen that the area of conflict bet-
ween openness and transparency due to the evolution of
the Internet, will continue to develop dynamically. In the
future, this will require scientific and political solutions –
the shaping of this future has already begun. It should be
noted that, because of their complexity and the inherently
long period of time it takes to implement them, fundamen-
tal und pivotal decisions, e. g., regarding IT security or
broadband expansion, will have to be initiated today if they
are to take effect in the foreseeable future.

One of the central developments, which in the next few
years will add considerable momentum to digital life, is the
trend towards mobile use of the Internet and its services: It
can be assumed that there will be a large number of ori-
ginally mobile applications and services that will substanti-
ally increase the intensity of mobile Internet use in
Germany in the next six to ten years (as already suggested
by the flood of applications in connection with position-
and location-based services). This development will mainly
be driven by further technical advances, especially in the
development of terminal equipment and expansion of the
network infrastructure.

In just six to ten years, i. e., from 2015, more people in
Germany will regularly use the Internet and its services via
mobile devices than through stationary computers.
Compared internationally, this trend in Germany will be in
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line with that in Europe and the USA – in many other coun-
tries, this is already the case today, since a lack of station-
ary infrastructure is already substituted by mobile infra-
structure.

The intensity of this mobile use in particular will rise huge-
ly in the coming years: In six to ten years, 75 percent of cell
phone users in Germany will access the Internet on a daily
basis through their mobile device. A similar development
can also be seen in the rest of Europe and the USA.

A series of application scenarios and content will decisive-
ly expedite mobile Internet use:

• the merging of work and living spaces,

• location-based services,

• media use and

• mobile commerce.

The merging of work and living spaces will be expedited by
the fact that, by 2024 at the latest, employees in Germany
will universally use one and the same wireless device,
which administers several telephone numbers (including
for private telephony at home, on the move or at work). In
the USA, this trend will take hold somewhat earlier, and in
Europe as a whole, similarly by 2024.

For the further development of location-based services it is
vital that navigational and positioning systems (e. g.,
Galileo, GPS) are established as fixed components of every
mobile device (e. g., cell phones or digital cameras) in the
next five years.

In the following six to ten years, so by 2019 at the latest,
75 percent of cell phone users in Germany and Europe will
access location-based services on a daily basis through
their mobile device – in the USA this trend will take hold
with a five year delay, so by 2024 at the latest.

With regard to media use, the following scenario can be
observed: Not until 2020 will more than 75 percent of the
population in Germany and Europe use a multimedia mo-
bile device as the unifying element for conventional media
(books, newspapers, magazines, television and Internet)
for displaying text, images, music and videos.

It will be a relatively long time, not until 2020 or later, that
it will also be possible to use a single standard technology
worldwide to pay at retail outlets and restaurants through
mobile devices (mobile wallet).

2. ICT innovation policy: In 2020, the boundaries bet-
ween countries and also between subject disciplines
are obsolete

Evidently, Europe will not manage over the next few years
and decades to catch up with the USA and its general com-
petitive lead in the ICT industry. Nevertheless, targeted
investments in research and development and in software
expertise mean that Europe will take a leading role in some
segments of the global ICT industry in as little as six to ten
years. Leadership opportunities will lie in the areas of tele-
communications services, telecommunications infrastruc-
ture, but also in IT services and software.

Generally, it will be more difficult in the future for Europe
and Germany to sustain their position internationally in
terms of their own “local” research and development.
However, the declared trend of the last few years towards
relocating ICT research and development (manufacturers
and network operators) to Asia will not result in a comple-
te removal – although the Asian countries themselves will
continue to encourage such a trend.

Globalization and technical advances will lead to radical
changes in value chains. First, the number of parties in-
volved in the processes will drastically increase around the
world; value chains will become value networks. Second,
the competition will bring about a move from “walled gar-
dens” to open systems, which will include customers and
users in the innovation process to a much greater degree.
This holds great potential to improve one's own opportun-
ities and close gaps. Open Innovation refers to the ability to
include heterogeneous participants from the outside world
in the innovation process and to link up with innovation
networks. By as early as 2015, and by 2019 at the latest,
Open Innovation will have taken root in leading German
companies as the standard. In Europe, this process will take
five years longer and will be complete in 2024. In as few as
six to ten years, the cross-disciplinary collaboration of
engineers on the one hand, and social scientists, designers
and artists on the other will be a prevailing method in the
innovation process of business in Germany and Europe.

In a relatively short period, globalization will give rise to
considerable challenges: Although it is unlikely that the
integrity and functionality of critical ICT infrastructures in
Germany will be compromised in the future due to de-
pendence on international system suppliers, the potential
threat posed by such a scenario cannot be ruled out
altogether. This problem will apply similarly in the USA and
the rest of Europe.
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If political decisions in Germany are expected to push the
ICT infrastructure supply to international peak levels, this
will not happen until 2015 at the earliest. For the rest of
Europe, there will be country-specific differentiations: The
northern and, in particular, Scandinavian countries will
continue to play a pioneering role worldwide, the southern
countries will tend to lag behind. It will take six to ten years
before models for collaboration between private industry
and public funds become established as positive drivers in
the development of capital-intensive ICT infrastructure for
underserved areas of Germany. The rest of Europe will have
to wait 11 to 15 years for these supporting measures. At
the same time, cooperation within private industry to
expand the ICT infrastructure will become common custom
in Germany to cover and allow a better spread of constant-
ly high investment costs for the modernization.

3. Infrastructure development and key technologies

The availability of stationary broadband not only has a
positive impact on the ICT and media industry, but far
beyond this, on the economy as a whole, on media use in
particular, and on society in general. From 2020, which is
to say, in about ten years’ time, 100 MBit / s will be avail-
able for both uploads and downloads nationwide in
Germany for stationary Internet use. An international com-
parison shows wide-ranging differences in broadband
infrastructure development: While development in Europe
is generally in line with that in Germany and 100 MBit / s
will be available Europe-wide from 2020, in some countries
of the world, this state of affairs is already on the brink of
becoming reality, i. e., from 2010. In the USA too, nation-
wide provision of 100 MBit / s can be expected five years
earlier than in Germany. For many years to come, access
networks based on optical fibers will only be available in
urban areas in Germany. Not until 2025 will fiber-to-the-
home be used Germany-wide. In this point, many
European countries will have overtaken Germany by five
whole years and already have nationwide optical fiber-
based broadband networks by 2020.

In addition to the availability of infrastructure, the use of
these networks is a key indicator for a country’s sustain-
ability. Parallel to the availability of 100 MBit / s for station-
ary Internet, from 2020 at the earliest, 95 percent of
Internet users in Germany will have broadband connec-
tions with a speed of at least 100 MBit / s for upload and
download, although this may not be the case until 2030.
The further development of average bandwidths for sta-
tionary Internet access will progress rapidly in Germany,
even though these high bandwidths will not always be
(able to be) used nationwide at the same time: For exam-
ple, assuming average use of 36 MBit / s in six years in

2015, this will increase to 101 MBit / s in 2020, rising to
195 MBit / s in 2025 and 406 MBit / s in 2030, according to
the average expectations of the Delphi experts surveyed.

With the immense potential of mobile applications and ser-
vices, mobile broadband will also be developed nationwide
in the coming years. From 2015, 50 MBit / s will be avail-
able Germany-wide for mobile broadband upload and
download. In parallel to this, 50 MBit / s will also be avail-
able in the USA and Europe in six years. With the develop-
ment of high-speed mobile networks, users’ use of them
will also increase in coming years: In Germany, average
bandwidths of 7 MBit / s will be used for mobile Internet
access in 2015. Five years after that, in 2020, average
bandwidths used will already have reached 20 MBit / s, in
2025 they will be 47 MBit / s and in 2030 84 MBit / s.

Location-based services will develop in close co-evolution
with the mobile broadband networks and their usage. This
presupposes a viable high-performance infrastructure solu-
tion: In 2019, Galileo will be the standard for positioning
and localization services in Europe.

The Internet of Things is also seen as an infrastructure with
huge spillover effects. In 2019, RFID will be the standard
technology worldwide and will be used everywhere in the
area of production and logistics and, for example, will have
replaced the barcode in the consumer goods sector in
Germany. The wide range of applications and the use of
embedded systems will have a sustained impact on the
economy as a key technology for the future. From 2020,
these so called “autonomous intelligent embedded
systems” that learn from other intelligent systems and
communicate with them on an automated and completely
independent basis will be the basic standard of various
applications and products.

Another much-vaunted future trend is in cloud computing.
This development, which is also referred to as a “net-cen-
tric approach” will give rise to huge changes in both pri-
vate and business applications in the coming years. From
2025 at the latest, more than 75 percent of private data in
Germany, such as private documents, pictures and music,
and business data, such as business documents or com-
pany databases, will be located on the Internet. Ten years
before that, from 2015, software will no longer be station-
ary on local computers or mobile end devices, but rather
on an “on-demand” basis as “webware” in and via the
Internet.

As part of these changes, the structure of the Internet will
also be modernized: In 2019, IPv6 will replace the current
standard (IPv4) and be established as the norm. The current
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Internet protocol (IP) will not be replaced as the base tech-
nology of the Internet until after 2030, if at all.

Internet usage will also change radically in the coming
years. A key development here will be in the transition
from the traditional Internet to the semantic web. In 2019,
semantic web technologies will be an integral part of the
Internet and usage and quality for the user will change
substantially. Five years after this, in 2024, suppliers of
these semantic technologies will have brought about a
shift in power in the Internet markets and replaced the ori-
ginal offerings and suppliers.

The changes in mobile and stationary infrastructures, the
mutating and expanding areas of application for ICT and
the new forms of using the Internet and its services will
also bring with them constant developments in hardware
and in particular in memory and chip technologies: By
2019 at the latest, traditional silicon-based memories and
processors will have been pushed to their performance
limits due to increasing miniaturization and conventional
photolithographic technology will be replaced as the stan-
dard technology for the production of chips, e. g., by tech-
nologies such as nano-imprint or maskless lithography.

4. ICT driver of innovation in key industries: As a driver
of innovation in key industries, ICT has immense poten-
tial to achieve or secure leading positions worldwide

Especially in key industries, ICT acts to accelerate growth
and drive innovation in the coming years: in the media sec-
tor, the energy industry, the automotive industry and the
healthcare sector.

In the course of convergence processes in media use initi-
ated by digitization and thus in the media sector, there will
be complex changes for recipients as well as for media pro-
fessionals in the coming years: In 2024, the Internet will be
the number one medium for entertainment in Germany,
Europe and many other countries of the world. In Germany
and Europe, the conventional, “traditional” media con-
sumption formats will continue to predominate: “Media
snacks,” i. e., short formats in the form of three-minute
clips, such as those already found on YouTube, or enter-
tainment content based on user-generated content will
only be used in certain contexts and will by no means
dominate media use. Also, public-law broadcasters will
continue to be responsible for democratic opinion-shaping
processes in Germany. There is no risk from readily avail-
able, high-quality information.

Changes are expected in the use of media: From 2020, it
will be normal for 75 percent of media users in Germany
to access one and the same media content by means of
various devices (e. g., newspaper articles on a mobile de-
vice, television broadcasts on the PC or Internet content on
the television. In parts of Europe, this media convergence
trend will become reality five years earlier than in Germany,
from 2015.

Traditional print media, such as newspapers and magazi-
nes, will remain much as they are to begin with. Ultimately,
they will be supplemented and their use expanded con-
vergently. For example, newspapers and magazines in
Germany also continue to be available in traditional print
formats in the coming decades, and not just as digital ver-
sions on the Internet. If at all, then from 2020 at the earli-
est, 75 percent of the populations in Germany and Europe
will use individually compiled daily e-newspapers in paral-
lel with the conventional paper version. The use of electro-
nic media will also change: In 2024, more than half of the
population in Germany will use on-demand media and ser-
vices in their daily media consumption instead of conven-
tional linear television. In the USA and Europe, television
viewers will already be renouncing fixed and scheduled
programs by 2019.

In 2015, it will be equally normal for more than half of the
Internet users in Germany, Europe and the USA to pay for
retrieving from the Internet professionally produced media
content (films, electronic newspapers and magazines,
music, etc.). Only outside of these regions will paying for
digital content by users not be recognized until 2020. And
yet another revenue element in addition to direct payment
for media content has changed: advertising. From 2015,
consumer opinions and experiences of Internet commu-
nities and consumer portals will have a greater influence
on the success of products and brands in Europe and
Germany than the current, immensely important trad-
itional adverts.

In the area of electronic television media, the coming years
will bring a number of changes in the technology: For
example, from 2020 in Germany, and from 2015 in a num-
ber of European countries, the majority of television con-
tent will be transmitted via IP-based broadband networks.
From 2015, high-definition television (HDTV) will be the
standard quality of television transmission in Germany – in
parts of Europe and other countries, this is already the
case, or will be very soon. 3D television will be available
across Germany and Europe from 2030 at the earliest –
internationally, this development will take place five years
earlier, from 2025.



Executive Summary12

Not least climate change requires a rethink or an adjust-
ment of energy systems in Germany. A possible solution to
counteract climate change could be the implementation of
ICT innovations: Already today, but at the latest in five
years, ICT infrastructures in energy supply will be indis-
pensable for ensuring energy efficiency and reliable provi-
sion in Germany. For Europe, there will be no reliable pro-
vision at all by 2019 at the latest without ICT infrastruc-
tures. In addition to the guarantee of energy efficiency and
reliable provision, ICT offers high efficiency in the e-energy
sector: By 2020 at the latest, by using ICT in diverse appli-
cation industries (traffic, telematics, energy, house build-
ing, etc.), CO2 emissions will have been reduced by a
further 15 percent worldwide.

Social awareness of the importance of sustainable use of
energy resources will lead to a holistic nationwide modern-
ization of the technical infrastructure, devices and services
in Germany and Europe from 2020. In the USA and in
many other countries of the world, this modernization will
kick in from 2015, which is five years earlier. The use of
new ICT components will lower energy consumption of
communications networks in Germany alone by over 90
percent over current consumption values in 2025 to 2030.
In the USA and Europe, this potential will be exploited five
years earlier.

The potential in ICT-supported renovation of buildings is
also high: From 2020, ICT-based concepts in intelligent
buildings (“smart homes”) will contribute to savings of
more than 30 percent on energy consumption compared
to 2009. In Europe, this trend will take five to ten years
longer. A specific example in this context is green tech-
nologies and their use in buildings: In 2019, energy-saving
IT components, automated device switches and renounce-
ment of the standby-function will be the standard in more
than 75 percent of buildings (private households and com-
mercial buildings) in Germany. Such a high degree of pen-
etration will not be seen in Europe until six years later, from
2025.

In 2024, the medical healthcare standard in Germany, the
USA, and many European countries, will be “round-the-
clock” care of individuals (senior citizens, patients) in their
own home by means of ICT systems.

Five years before this, in 2019, entirely new forms of pre-
vention, diagnostics and treatment will be available in
Germany thanks to ICT combined with vital functions
monitoring. Five years later, intelligent electronic medical
implants will link to and interchange with ICT systems and
will be used by more than 25 percent of the population.

ICT innovations will also play an decisive role in one of the
most important sectors: transport in general, and the auto-
motive sector in particular. Sustainable mobility concepts
will become much more attractive over the next few years.
From 2020, this will impact on private vehicle purchases.

The expected high potential of new systems for vehicle
communication in reducing accident rates and traffic jams
will be exploited. From 2025, there will be a common com-
munications infrastructure in Germany that links security
applications, traffic applications, and commercial services.
Ten years before this, from 2015, the Internet will become
the means of central communications access in the vehicle
regarding journey-related information (e. g., route plan-
ning, traffic information, danger warnings) on Germany’s
roads. Five to ten years after this, 50 percent of all new cars
in Germany will exchange information about traffic, the
environment, etc. among each other and thus enable real
car-2-car networking. The technological course being fol-
lowed in Germany and Europe have been confirmed by the
experts. In addition, the introduction of commercial ser-
vices, provides a possibility for refinancing some of the
investments that must be made in the infrastructure.

Autonomous driving, however, remains a distant dream. It
will not be until after 2030 that driving in the car of the
future, without the “driver” actively controlling the vehicle,
will become reality in some subsections of the traffic
system.
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Methodology

This study is a continuation of the Delphi
Study “2014” published ten years ago by
the Münchner Kreis and conducted by TNS
Infratest. The objective of the approach of
the “Prospects and Opportunities of Infor-
mation and Communication Technologies

(ICT) and Media” study, for which the methods have been
extended, is to assess the developments, trends and inno-
vations in the ICT and media sector for the next 20 years.
The project comprised two consecutive phases, the second
building on the first. The first phase entailed an account of
the status quo of Germany as a location for ICT and asses-
sing medium-term developments.

The findings were published in December 2008 under the
title ”Prospects and Opportunities of the German ICT.” The
second phase, which is now underway, focuses on asses-
sing long-term innovations, trends and developments up to
2030. At its core is an international empirical survey of
experts using the Delphi Method.

Delphi Method

The Delphi Method, named after the ancient oracle, is a
future research method. It was developed in the USA in the
middle of the last century and is used for making forecasts.
The method is enjoying ever growing popularity, most
likely due to the constant increase in the complexity of
forecasts on technologies and their societal impact.
Furthermore, it is scarcely possible today for any expert to
have an overview of several interacting areas of expertise.
For this reason, Delphi surveys ask a range of experts with
specialized knowledge for their assessments. The survey
process entails two or more stages. From the second round
(or wave), the experts are given the summarized findings
from the previous round. Each expert is free to decide
whether to revise his opinion of an issue in light of these
findings or to stick to his original opinion regardless.

For this study on “Prospects and Opportunities of Infor-
mation and Communication Technologies (ICT) and
Media”, the Delphi Method was executed via the Internet
in two waves in April /May and June / July 2009. Each
expert was given a personalized access link which allowed
him to interrupt the questionnaire at any time and return
to it later. Of the 795 contacted experts, 551 took part in
the first wave, and 439 in the second. This was an
extremely good response rate, with 69 percent in the first
wave and 80 percent in the second.

Theses generation

In the first step of the study, desk research was used to
map out the ICT and media situation for 2008 and assess
it for the coming years up to 2012. In the second step of
the study, these results were used as a basis from which to
generate theses projecting the development and implica-
tions for the future of technologies that already exist today.
In addition, further theses were submitted by the project
partners, and ICT and media experts named by them, on
future trends and innovations. In this way, a total pool of
more than 300 future theses was compiled. In workshops
with the team of experts involved in the project, central
theses were identified from this pool, discussed, formu-
lated and compiled in a list of theses.

Overall, 144 theses and several additional
questions were presented to the experts in
two Delphi rounds and assessed by them.
Each expert was given a maximum of 75
theses per round. Theses for which a high
degree of consensus was found in the first

round were not included in the second round. All the other
theses were put to the experts again, together with the
summarized findings from the first round. Furthermore, in
the first round, the experts were also asked to estimate
what impact the issues represented in the theses would
have on various areas, e.g., economy or society, if they
were to occur. In the second round, the experts chose from
two lists the three strongest drivers and barriers for se-
lected theses that would facilitate or prevent the occur-
rence of those theses.

Recruitment of experts / composition of the panel
of Delphi participants

The study is based on the assessments of various expert
groups. The expert panel comprises representatives from
business, academia and politics, who were personally in-
vited to take part in the study on the basis of their know-
ledge and experience in certain subject areas, from the net-
works of the project partners Münchner Kreis, EICT,
Deutsche Telekom, TNS Infratest, as well as Siemens,
Vodafone, Focus, VDE, SAP, the Alcatel-Lucent Foundation,
IBM and the Federal Ministry of Economics and Technology
(BMWi). In order to contrast the opinions of experts on the
future of ICT and media with those of young, ICT-savvy
people, members of the DNAdigital group were also asked
for their opinions. The group comprises IT decision-makers
and digital natives who largely provided assessments for
Germany.
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Example future radar*:

In the pre-registration for the study, experts could state the
subjects in which they consider their personal expertise to
be high. Some of the theses – 36 core theses in total –
were presented to all the experts. However, the majority of
the theses were only put to experts who had indicated that
their expertise lay in that particular area.

In this registration, the experts’ geographical focus was
also recorded. Based on this, for theses for which the coun-
try-specific background was significant for the study, the
experts were asked about the country they had specified.
The experts were subsequently divided into five groups:
The experts for Germany are designated as “DE experts,”
experts for other European countries (excl. Germany) as
“EU experts”, experts for the USA as “USA experts”,
experts for other countries worldwide (excl. Germany,
Europe and the USA) as “Other int. experts” and respond-
ents from the DNAdigital group as “DNAdigital”.

Future radar

The findings of the Delphi Study are the-
matically summarized below in 37 articles.
At the start of each section is a “future
radar”. The future radar provides a quick
overview of the findings of the study. First
of all, there is the assessment of when cer-

tain scenarios or theses will occur (in Germany). Using blue
tones, the future radar shows the period in which a thesis
will occur according to the Germany experts. The darker
the blue, the more experts consider the respective period
to be realistic. The further out the position of this blue to
dark blue period, the later the thesis will occur. In addition,
the second ring from the outside shows whether the sur-
veyed German experts assess the occurrence of a thesis or
scenario as fundamentally unrealistic. This is illustrated by
the “probably never” category.
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At the same time, however, the future radar also ranks
Germany as a location compared internationally. The
outermost ring signalizes Germany’s position compared
internationally, based on when the theses will occur for the
different regions.
If, for a thesis, the segment is highlighted
• green, Germany will play a pioneering role,
• yellow, Germany will be on a par with global develop-
ment,
• red, this shows that Germany will lag behind in this area
and therefore action must be taken.
If a segment is highlighted gray, no international compari-
son was possible for the thesis.

Illustration of the theses

At the end of each of the articles, which discuss in a prob-
lem-based approach the key findings of a thesis from the
perspective of the experts of the project team, the results
of all theses put to the experts are given in detail. The blue
bar shows the findings of the German experts, the symbols
in various colors show the experts’ assessments for other
countries and the assessments of the DNAdigital group.
Only those groups are shown for which at least ten experts
answered a question for the respective thesis. If, for a
thesis, the additional question was asked of what effects
the experts assume for various areas, these responses will
be found after the relevant thesis under the keyword “rele-
vance.“ For each instance, the top two and bottom two

values are given. If the experts have also provided an
assessment of the most important “drivers” and “bar-
riers”, these will also be included directly after the corres-
ponding thesis.

Summary

The essence of the wide-ranging subjects and assessments
will be presented in the Executive Summary: The experts
have given us their assessments of the developments,
trends and innovations in ICT and media for the next 20
years. These future scenarios will not fulfill themselves.
With their differentiated view, the experts indicate where
Germany could be in 20 years and the international envi-
ronment in which it will have to position itself. Making
these scenarios reality or preventing them from occurring,
still lies in the hands of politics, business, academia and
society. The next step will be to set the right course to do
this and to develop the available future potential of ICT
and media. The fact that this will require all sides to pull
together is highlighted not least by the public-private com-
bination of the project partners involved in this study.

We are delighted to present to you the findings of the
second project phase, which afford such a broad insight
into the world of tomorrow. And we look forward to the
ensuing discussion – at the IT summit process as well as in
further joint initiatives.

Robert A. Wieland
Managing Director, TNS Infratest GmbH,
Member of the research committee
MÜNCHNER KREIS e.V.

Dr. Heinrich Arnold
Head of Innovation Development,

Deutsche Telekom AG, Laboratories,
Member of the research committee

MÜNCHNER KREIS e.V.

Dr. Udo Bub
General Manager, EICT GmbH
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Methodology profile

Method

Internet-based Delphi survey

Survey period

Wave 1: April 24, 2009 to May 18, 2009

Wave 2: June 19, 2009 to July 13, 2009

Interviews conducted

Wave 1: n1 = 551 (response rate of 69%)

Wave 2: n2 = 439 (response rate of 80%)

Selection of experts

Representatives from business, academia and politics who
were personally invited to take part in the study on the
basis of their knowledge and experience in certain subject
areas, from the networks of the project partners.

Composition of expert team

Based on their stated geographical focus, the experts were
asked about the country they had specified for theses for
which the country-specific background was significant for
the study.

GER experts n1 = 374, n2 = 299

EU experts n1 = 73, n2 = 63

US experts n1 = 34, n2 = 23

Other intern. experts n1 = 34, n2 = 25

DNAdigital n1 = 36, n2 = 29

Pre-registration

Questions on:

• Geographical focus

• Areas of expertise

• Professional experience, etc.

Content of the questionnaires

• 144 theses from various subject areas on the future and
sustainability of ICT and media,

• 29 questions about the relevance of a thesis for various
areas

• Overall economy

• Society

• Environment

• ICT sector

• Media sector

• Media use /behavior

• 25 questions on drivers and barriers that can influence
the occurrence of a thesis, e. g., social acceptance, tech-
nical advances, investments by the state or private enter-
prise,

• 7 special questions.
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