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The Open-Closed-Spectrum addresses the changing boundaries of and within 
business systems. That means there are closed (i.e. controllable by a certain entity) 
– and open (i.e. not controllable) elements of a business system. Traditionally, most 
parts of a business (e.g., innovation, development and production) happened in 
a quite closed environment (i.e. confidential and hidden from external views). 
Recently, we experience a tendency towards opening up and connecting with 
partners, customers and even competitors. In this report you find thoughts about 
new ways of collaboration among the stakeholders of a business, new business 
models and changes of eco systems due to new boundaries.
This report is structured in three parts, namingly Trends, Scenarios and Ideation. 
Accordingly, the authors first analyzed status quo and trends in the topic of the 
Open-Closed Spectrum. Building upon these findings four scenarios have been 
developed vividly depicturing possible futures. In the Ideation part five business 
concepts are described and tested against the scenarios. 
The envisioned concepts range from the so-called Swoosh (a 24/7 citywide 
delivery system that brings courier service to the masses) and SenseMi (a holistic 
medical health solution that connects experience and knowledge communities 
with professional medical service) over RepliGate (an all-round solution for 3D 
printing that could lead to a reorganization of large parts of the manufacturing 
industry) and 2gather (a communication and collaboration solution accessible 
from everywhere) to Edugate (an online platform that aggregates and structures 
open educational resources and tailors them to the needs of learners, universities 
and corporations).
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Preface v

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

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

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

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

The Trend Seminar itself is an intense seven week fulltime university course
format. During this course the participating students dive deep into the new
topic, apply knowledge they bring from their main studies, extend it in extensive
research, learn and apply new methodologies, conduct trend analyses, design
future scenarios and develop business ideas for new products or services. The
Trend Seminar is structured into three phases: Basic Phase, Scenario Phase
and Ideation Phase.

In the Basic Phase the class is split into five teams that look at di�erent
aspects of the overall topic. Following the PESTLE approach the status quo and
trends in the fields of technology, society, economy, politics, law, environment
and business are analyzed. The literature research is complemented by a series
of input talks of experts from the project partner or other organizations. In
addition, teams present the key findings to each other to provide a holistic
knowledge base to build upon in the following phases.

The following Scenario Phase starts with a two-day workshop. The partic-
ipants work in four new teams to spread the gathered knowledge of the first
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vi Preface

phase throughout the teams. Within the workshop driving forces for the overall
topic are identified and structured. Two key drivers are used to span a matrix
of four di�erent future scenarios, which are envisioned for around 15 years in
the future. The scenarios as well as the possible timelines to these futures are
already sketched within the workshop. Afterwards each team describes and
writes down a vivid view of the life in one of the four scenarios in detail.

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

After this short introduction of the CDTM futures study methodology, we
want to thank several persons, who made this CDTM Trend Report possible:
We thank Silke Sasano and Ulf Pillkahn of our project partner Siemens AG, who
helped to define the topic and scope of the project, gave interesting kicko� talks
and coordinated the contact to experts within their organization throughout the
whole project. We thank Felix von Held, Felix Werle and Julia Butter for their
support in the Scenario and Ideation Phase. Their experience and motivation
is always leading to an enjoyable workshop atmosphere and excellent workshop
results. Especially, we want to thank all students of the CDTM class of spring
2012, who put a lot of energy and enthusiasm in this project and by that made
it a pleasure for us to supervise the course and coach the individual teams. We
wish all readers exciting light bulb moments and inspiring thoughts about the
future development of business systems’ boundaries, which might open up or
close done and by that change they way we will work in the future.

Benedikt Römer and Julian Sußmann
Center for Digital Technology and Management
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Preface vii

Preface
The world is constantly changing. Never before have had these changes happened
at such a breakneck pace. Our environment is getting more and more complex.
Knowledge is increasing exponentially; the amount of information acquired
doubles in a very short time. This development causes changes as well as risks,
dangers and new opportunities.

The question is, how does one react to all these new trends and changes? Do
we have a clear overview of all possible consequences? Do we run the risk of
being taken by surprise by unexpected developments? Which changes are really
relevant to our type of business? What new chances do we see and what is of
vital importance, what is irrelevant or unimportant?

With Trend Monitoring exists an instrument for scanning and monitoring the
environment of the enterprise permanently. The stream of information is filtered
and structured in such a way that a list of so called future elements describe
the changing world. All these elements w put together in the Siemens Trend
Box. This innovative tool will help anyone concerned with trying to anticipate
the challenges facing Siemens today and tomorrow. Conceived and designed
by Siemens Corporate Technology, this box holds Trend Cards, each featuring
a key topic. They can be used for exploring the environment, developing
business strategies, brainstorming, educating, or simply thinking creatively and
holistically.

Based on those findings one Next-Big-Thing per year is identified. ‘The-Next-
Big-Thing’ is a concept that explores in great detail a topic that might be of
great interest in the near future and might have a huge impact on the business
of the enterprise. Selection criterions for The-Next-Big-Thing are besides others
relevance, impact, potential of change and likelihood.

For 2012 the topic that was identified as The-Next-Big-Thing is ‘Shift in the
Open-Closed-Spectrum’. It addresses the changing boundaries between closed –
in the sense of controllable – and open system elements, that are more or less
not controllable.

The traditional way of business is innovation, development and production in
a more or less closed – in terms of confidential and hidden from external views
– environment. Now we experience a tendency towards opening the ivory tower
and connect with partners, other researchers, with customers and even talking
to competitors is now an option in more fields, than we already do. We expect

• new ways of collaboration among all stakeholders

• new value streams and business models

• and a turbulent dynamic and changing players in our eco systems.

Open Innovation and Open Source (software) are popular examples, that show,
that the tendency of opening the value chain – or parts of it – could change
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industries: how they produce, how they cooperate and how they make money.
The underlying question for the Trend Report 2012 is to what extend could the
shift from closed towards open influence. . .

• ... the manufacturing side of industry?

• ... the healthcare or the education system?

• . . . infrastructures & cities?

Identifying new developments is just one stepping stone. Analyzing, the impli-
cations for “future readiness” is another. And here Siemens and CDTM found
each other in a perfect match. Within this trend student teams analyzed new
developments within “The-Next-Big-Thing”- concepts with Siemens as their
industrial partner and sponsor. The first part of this report consists of a basic
analysis of trends regarding technology, market, society and customer needs, the
political and legal framework as well as emerging business models. In providing
results from Trend Monitoring Siemens tried to practice the new way of ‘Open’
– with great success as the Trend Report shows. The second part of the report
provides an outlook on the future and analyzes the identified drivers for future
developments. As a result, possible business solutions in various future scenarios
are deduced and analyzed for business feasibility.

Throughout the process the student groups were guided and coached by
the CDTM program coordinators Julian Sussmann and Benedikt Römer. On
Siemens side the project was coordinated by Dr. Ulf Pillkahn and Silke Sasano
(both from Siemens Corporate Technology). We, on behalf of Siemens Trend
Monitoring, want to thank the students for their tremendous work throughout
the program and ultimately resulting in this Trend Report. We have been
deeply impressed by the creativity, professionalism and determination of each
student group. The results clearly have the potential to serve as a basis for real
life applications in the field of urban mobility. Of course we also want to thank
the program coordinators Julian Sussmann and Benedikt Römer for a perfect
and very enjoyable collaboration that needs to be repeated.

With warm regards,
Dr. Ulf Pillkahn and Silke Sasano from Trend Monitoring,
Siemens AG, Corporate Technology
Berlin, Spring 2012
For more information about the CDTM and its related projects,
please visit http://www.cdtm.de

The entire trend report was written by CDTM students under the close guidance
of research assistants in 2012. The papers compiled here do not claim to be
scientifically accurate in every case; they are rather meant to give a structured
and broad overview of trends relevant in the smart grid context.

Short Version - Only Abstracts

http://www.cdtm.de


Contents

I Trends 1

1 Information and Communication Technology Trends 3
1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.2 Status Quo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

1.2.1 Interfaces between Systems . . . . . . . . . . . . . . . . 5
1.2.1.1 Standardization . . . . . . . . . . . . . . . . . 6
1.2.1.2 Communication Technologies . . . . . . . . . . 6
1.2.1.3 Private Networks . . . . . . . . . . . . . . . . . 6

1.2.2 Trust and Security . . . . . . . . . . . . . . . . . . . . . 7
1.2.2.1 Security Handling . . . . . . . . . . . . . . . . 7
1.2.2.2 Bypassing Restrictions on Open Internet Access 8

1.2.3 Interpersonal Collaboration and Communication . . . . 9
1.2.3.1 Digital Collaboration Tools . . . . . . . . . . . 9
1.2.3.2 Social Media . . . . . . . . . . . . . . . . . . . 9

1.2.4 Mobile Devices . . . . . . . . . . . . . . . . . . . . . . . 10
1.2.4.1 Smartphones and Tablets . . . . . . . . . . . . 10
1.2.4.2 Application Markets . . . . . . . . . . . . . . . 11

1.3 Trends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
1.3.1 Intersystem Communication . . . . . . . . . . . . . . . . 11

1.3.1.1 Growing Importance of Mashups . . . . . . . . 12
1.3.1.2 Simplification of Communication . . . . . . . . 12
1.3.1.3 Outsourcing to the Cloud . . . . . . . . . . . . 13

1.3.2 Distributed Systems . . . . . . . . . . . . . . . . . . . . 15
1.3.2.1 Tendency towards Open Standards . . . . . . . 15
1.3.2.2 Leap forward in Connectivity . . . . . . . . . . 16
1.3.2.3 Spreading Sensor Applications . . . . . . . . . 17
1.3.2.4 Decentralizing Currency Transactions . . . . . 18

1.3.3 Processing of Personal Data . . . . . . . . . . . . . . . . 18
1.3.3.1 Emerging Technologies Enhance Privacy . . . 19
1.3.3.2 Artifical Serendipity Will Enhance Personaliza-

tion Systems . . . . . . . . . . . . . . . . . . . 20
1.3.4 Digitalizing Human Collaboration . . . . . . . . . . . . 20

Short Version - Only Abstracts



x Table of Contents

1.3.4.1 Growing Need for Customization of Collabora-
tion Platforms . . . . . . . . . . . . . . . . . . 21

1.3.4.2 Integrating Human Communication . . . . . . 21
1.3.4.3 Increasing Use of Crowd Systems . . . . . . . . 22

1.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

2 Trends in Society & Business Systems 35
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
2.2 Status Quo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

2.2.1 Society in Respect of the Open-Closed Spectrum . . . . 37
2.2.1.1 Low Social Permeability . . . . . . . . . . . . . 37
2.2.1.2 Social Online Communication . . . . . . . . . 37
2.2.1.3 High Environmental Awareness . . . . . . . . . 38

2.2.2 Modern Working Environment . . . . . . . . . . . . . . 38
2.2.2.1 Work-Life Framework . . . . . . . . . . . . . . 39
2.2.2.2 Openness of Recruiting . . . . . . . . . . . . . 39
2.2.2.3 Unclassified Information Overflow . . . . . . . 40

2.2.3 Inter Corporational Aspects . . . . . . . . . . . . . . . . 40
2.2.3.1 Research & Development Outsourcing . . . . . 41
2.2.3.2 Joint Ventures . . . . . . . . . . . . . . . . . . 42

2.3 Trends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
2.3.1 Social Consumer . . . . . . . . . . . . . . . . . . . . . . 42

2.3.1.1 Increase of Collaborative Consumption . . . . 42
2.3.1.2 Emerging Social Commerce . . . . . . . . . . . 44

2.3.2 Education . . . . . . . . . . . . . . . . . . . . . . . . . . 46
2.3.2.1 Opening up the Educational System . . . . . . 46
2.3.2.2 Promotion of Lifelong Learning . . . . . . . . . 48

2.3.3 Talent Management . . . . . . . . . . . . . . . . . . . . 49
2.3.3.1 Rise of Non-linear Career Paths . . . . . . . . 49
2.3.3.2 Emerging War for Talent . . . . . . . . . . . . 50

2.3.4 Integration of External Resources . . . . . . . . . . . . . 50
2.3.4.1 Increasing Participation in Open Innovation . 51
2.3.4.2 Shift in Employment: the Creation of the Jobcloud 54

2.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

3 Political & Legal Trends 63
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
3.2 Status Quo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

3.2.1 Borders . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
3.2.1.1 European Integration and Transnational Con-

vergence . . . . . . . . . . . . . . . . . . . . . 65
3.2.1.2 Shortcomings in Eliminating Barriers . . . . . 66

3.2.2 Transparency . . . . . . . . . . . . . . . . . . . . . . . . 66

Short Version - Only Abstracts



Table of Contents xi

3.2.2.1 Lobbying Situation . . . . . . . . . . . . . . . 66
3.2.2.2 Anti-lobbying Initiatives and Regulations . . . 67

3.2.3 Initiatives . . . . . . . . . . . . . . . . . . . . . . . . . . 67
3.2.3.1 Government Funding . . . . . . . . . . . . . . 67
3.2.3.2 Open Initiatives . . . . . . . . . . . . . . . . . 68

3.3 Trends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
3.3.1 Intellectual Property . . . . . . . . . . . . . . . . . . . . 69

3.3.1.1 Stricter International Regulations . . . . . . . 69
3.3.1.2 Growing Use of Free Concent Licenses . . . . . 70
3.3.1.3 New Possibilities of Software Patenting . . . . 70

3.3.2 Security . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
3.3.2.1 Sophistication in the Fight Against Cyber Crime 71
3.3.2.2 Tighter Legislation on Information Privacy . . 72

3.3.3 eGovernment . . . . . . . . . . . . . . . . . . . . . . . . 73
3.3.3.1 Towards Higher Service Orientation in eGovern-

ment . . . . . . . . . . . . . . . . . . . . . . . 73
3.3.3.2 Accelerating Standardisation E�orts . . . . . . 74

3.3.4 Financial System . . . . . . . . . . . . . . . . . . . . . . 75
3.3.4.1 Increasing Market Tensions due to Sovereign

Debt Burden . . . . . . . . . . . . . . . . . . . 75
3.3.4.2 Tightening Regulation of Capital-market Busi-

nesses and Increasing Threat Through Shadow
Banking System . . . . . . . . . . . . . . . . . 76

3.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

4 Business Trends - Media and Health 93
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
4.2 Status Quo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

4.2.1 Media Value Ecology . . . . . . . . . . . . . . . . . . . . 96
4.2.1.1 Digitalization and the Loss of Control of the

Media Industry . . . . . . . . . . . . . . . . . . 96
4.2.1.2 User-Generated Media Content . . . . . . . . . 97

4.2.2 Media Revenue Generation . . . . . . . . . . . . . . . . 98
4.2.2.1 The Freemium Business Model . . . . . . . . . 98
4.2.2.2 Mobile and Social Media Advertising . . . . . 99

4.2.3 The Health Market . . . . . . . . . . . . . . . . . . . . . 99
4.2.3.1 Social Factors Shaping the Market . . . . . . . 99
4.2.3.2 Economic Examination . . . . . . . . . . . . . 100
4.2.3.3 Electronic Health Data Recording . . . . . . . 101

4.3 Trends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
4.3.1 Media Value Ecology . . . . . . . . . . . . . . . . . . . . 104

4.3.1.1 Increasing User Influence on Professional Media
Content . . . . . . . . . . . . . . . . . . . . . . 104

Short Version - Only Abstracts



xii Table of Contents

4.3.1.2 Crowd-Funding Will Involve Users in Financing
Media . . . . . . . . . . . . . . . . . . . . . . . 104

4.3.1.3 Cooperations and Bundles Will Foster Accessi-
bility . . . . . . . . . . . . . . . . . . . . . . . 105

4.3.2 Media Revenue Generation . . . . . . . . . . . . . . . . 105
4.3.2.1 Payments Shift Towards Mobile Micro-Transactions106
4.3.2.2 Non-Display Advertising Gaining Importance in

Social Media Marketing . . . . . . . . . . . . . 106
4.3.3 Online Impact on Healthcare . . . . . . . . . . . . . . . 107

4.3.3.1 Re-Emergence of Online Healthcare Portals . . 107
4.3.3.2 Growing Use of Social Media on Healthcare . . 108

4.3.4 Telemedicine Services . . . . . . . . . . . . . . . . . . . 109
4.3.4.1 Augmenting Independent Living by Home Health

Monitoring . . . . . . . . . . . . . . . . . . . . 110
4.3.4.2 Increasing Potential for eVisits . . . . . . . . . 110

4.3.5 Global Healthcare Ecosystem . . . . . . . . . . . . . . . 111
4.3.5.1 Cross-Border Linkage and Interoperability of

eHealth Systems . . . . . . . . . . . . . . . . . 111
4.3.5.2 Establishment of Transnational Medical Re-

search and Care Networks . . . . . . . . . . . . 112
4.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

5 Business Trends - Energy and Manufacturing 127
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
5.2 Status Quo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

5.2.1 Energy - The German Fuel and Power Structure . . . . 129
5.2.2 Energy - Analysis of the Electricity Market . . . . . . . 130

5.2.2.1 Energy Suppliers . . . . . . . . . . . . . . . . . 131
5.2.2.2 Energy Distributors . . . . . . . . . . . . . . . 131
5.2.2.3 Consumers . . . . . . . . . . . . . . . . . . . . 132

5.2.3 Manufacturing - The Developments in the Automotive
Industry . . . . . . . . . . . . . . . . . . . . . . . . . . . 132

5.2.4 Manufacturing - Value Chain Analysis . . . . . . . . . . 132
5.2.4.1 Inbound and Outbound Logistics . . . . . . . . 133
5.2.4.2 Research and Development . . . . . . . . . . . 133
5.2.4.3 Procurement . . . . . . . . . . . . . . . . . . . 134
5.2.4.4 Operations . . . . . . . . . . . . . . . . . . . . 134
5.2.4.5 Marketing and Sales . . . . . . . . . . . . . . . 135

5.3 Trends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135
5.3.1 Energy - Increasing Decentralization of Power Supply . 135
5.3.2 Energy - From Black Box to Smart Meter . . . . . . . . 137
5.3.3 Energy - E-Mobility and Power-to-Gas Emerging as Stor-

age Technologies . . . . . . . . . . . . . . . . . . . . . . 139

Short Version - Only Abstracts



Table of Contents xiii

5.3.4 Manufacturing - Co-Creation Used for Ever More Com-
plex R&D Problems . . . . . . . . . . . . . . . . . . . . 140

5.3.5 Manufacturing - Established Companies Increasingly In-
corporating Open Innovation . . . . . . . . . . . . . . . 142

5.3.6 Manufacturing - From Mass Customization to Individu-
alized Production . . . . . . . . . . . . . . . . . . . . . . 144

5.3.7 Manufacturing - Plants Becoming Autonomous Entities 146
5.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148

II Scenario Planning 159

6 Scenario Planning 161
6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
6.2 Driver Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

6.2.1 Key Drivers . . . . . . . . . . . . . . . . . . . . . . . . . 163
6.2.1.1 Concept of Ownership . . . . . . . . . . . . . . 163
6.2.1.2 Resources . . . . . . . . . . . . . . . . . . . . . 166

6.2.2 Additional Drivers . . . . . . . . . . . . . . . . . . . . . 168
6.2.2.1 European Collaboration . . . . . . . . . . . . . 169
6.2.2.2 Climate Regulations . . . . . . . . . . . . . . . 170
6.2.2.3 Managing Complexity . . . . . . . . . . . . . . 171
6.2.2.4 Wealth Disparity . . . . . . . . . . . . . . . . . 172
6.2.2.5 Urbanization . . . . . . . . . . . . . . . . . . . 173
6.2.2.6 Individualism . . . . . . . . . . . . . . . . . . . 174
6.2.2.7 Standardization . . . . . . . . . . . . . . . . . 175
6.2.2.8 Technology A�ordability . . . . . . . . . . . . 177

6.3 Scenarios . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
6.3.1 Scenario I: A World of Collaborative Prosumers . . . . . 178

6.3.1.1 Scenario Description . . . . . . . . . . . . . . . 178
6.3.1.2 Timeline . . . . . . . . . . . . . . . . . . . . . 183
6.3.1.3 Signposts . . . . . . . . . . . . . . . . . . . . . 185

6.3.2 Scenario II: Back to Big . . . . . . . . . . . . . . . . . . 187
6.3.2.1 Scenario Description . . . . . . . . . . . . . . . 187
6.3.2.2 Timeline . . . . . . . . . . . . . . . . . . . . . 192
6.3.2.3 Signposts . . . . . . . . . . . . . . . . . . . . . 194

6.3.3 Scenario III: The United States of Europe . . . . . . . . 195
6.3.3.1 Scenario Description . . . . . . . . . . . . . . . 195
6.3.3.2 Timeline . . . . . . . . . . . . . . . . . . . . . 200
6.3.3.3 Signposts . . . . . . . . . . . . . . . . . . . . . 202

6.3.4 Scenario IV: Selfish Collaboration . . . . . . . . . . . . 204
6.3.4.1 Scenario Description . . . . . . . . . . . . . . . 204
6.3.4.2 Timeline . . . . . . . . . . . . . . . . . . . . . 208

Short Version - Only Abstracts



xiv Table of Contents

6.3.4.3 Signposts . . . . . . . . . . . . . . . . . . . . . 210

III Ideation 215

7 Sustainable Cities 217
7.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
7.2 Business Idea: Swoosh . . . . . . . . . . . . . . . . . . . . . . . 218

7.2.1 Customer Segments . . . . . . . . . . . . . . . . . . . . 219
7.2.2 Value Proposition . . . . . . . . . . . . . . . . . . . . . 221
7.2.3 Channels . . . . . . . . . . . . . . . . . . . . . . . . . . 223
7.2.4 Customer Relationships . . . . . . . . . . . . . . . . . . 224
7.2.5 Revenue Streams . . . . . . . . . . . . . . . . . . . . . . 226
7.2.6 Key Resources . . . . . . . . . . . . . . . . . . . . . . . 227
7.2.7 Key Activities . . . . . . . . . . . . . . . . . . . . . . . 228
7.2.8 Key Partners . . . . . . . . . . . . . . . . . . . . . . . . 230
7.2.9 Cost Structure . . . . . . . . . . . . . . . . . . . . . . . 231

7.3 Scenarios Robustness Check . . . . . . . . . . . . . . . . . . . . 232
7.3.1 A World of Collaborative Consumers . . . . . . . . . . . 232
7.3.2 Back to Big . . . . . . . . . . . . . . . . . . . . . . . . . 233
7.3.3 United States of Europe . . . . . . . . . . . . . . . . . . 234
7.3.4 Selfish Collaboration . . . . . . . . . . . . . . . . . . . . 234

7.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235

8 senseMi 237
8.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239
8.2 Business Idea: senseMi . . . . . . . . . . . . . . . . . . . . . . . 239

8.2.1 Customer Segments . . . . . . . . . . . . . . . . . . . . 240
8.2.1.1 senseMi Users . . . . . . . . . . . . . . . . . . 240
8.2.1.2 senseMi Medicals . . . . . . . . . . . . . . . . 243

8.2.2 Value Propositions . . . . . . . . . . . . . . . . . . . . . 244
8.2.3 Channels . . . . . . . . . . . . . . . . . . . . . . . . . . 246
8.2.4 Customer Relationships . . . . . . . . . . . . . . . . . . 248
8.2.5 Revenue Streams . . . . . . . . . . . . . . . . . . . . . . 250
8.2.6 Key Resources . . . . . . . . . . . . . . . . . . . . . . . 252
8.2.7 Key Activities . . . . . . . . . . . . . . . . . . . . . . . 253
8.2.8 Key Partners . . . . . . . . . . . . . . . . . . . . . . . . 255
8.2.9 Cost Structure . . . . . . . . . . . . . . . . . . . . . . . 257

8.3 Scenario Robustness Check . . . . . . . . . . . . . . . . . . . . 257
8.3.1 A World of Collaborative Prosumers . . . . . . . . . . . 257
8.3.2 Back to Big . . . . . . . . . . . . . . . . . . . . . . . . . 258
8.3.3 The United States of Europe . . . . . . . . . . . . . . . 258
8.3.4 Selfish Collaboration . . . . . . . . . . . . . . . . . . . . 259

Short Version - Only Abstracts



Table of Contents xv

8.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259

9 Manufacturing Industry 261
9.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262
9.2 Business Idea: RepliGate . . . . . . . . . . . . . . . . . . . . . 263

9.2.1 Customer Segments . . . . . . . . . . . . . . . . . . . . 265
9.2.2 Value Propositions . . . . . . . . . . . . . . . . . . . . . 266
9.2.3 Channels . . . . . . . . . . . . . . . . . . . . . . . . . . 267
9.2.4 Customer Relationships . . . . . . . . . . . . . . . . . . 268
9.2.5 Revenue Streams . . . . . . . . . . . . . . . . . . . . . . 268
9.2.6 Key Resources . . . . . . . . . . . . . . . . . . . . . . . 270
9.2.7 Key Activities . . . . . . . . . . . . . . . . . . . . . . . 270
9.2.8 Key Partners . . . . . . . . . . . . . . . . . . . . . . . . 271
9.2.9 Cost Structure . . . . . . . . . . . . . . . . . . . . . . . 271

9.3 Scenario Robustness Check . . . . . . . . . . . . . . . . . . . . 273
9.3.1 A World of Collaborative Prosumers . . . . . . . . . . . 273
9.3.2 Back to Big . . . . . . . . . . . . . . . . . . . . . . . . . 273
9.3.3 The United States of Europe . . . . . . . . . . . . . . . 274
9.3.4 Selfish Collaboration . . . . . . . . . . . . . . . . . . . . 275

9.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275

10 Human Resources and Work-Life Balance 279
10.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280
10.2 Business Idea: 2gather . . . . . . . . . . . . . . . . . . . . . . . 280

10.2.1 Customer Segments . . . . . . . . . . . . . . . . . . . . 282
10.2.2 Value Propositions . . . . . . . . . . . . . . . . . . . . . 284
10.2.3 Channels . . . . . . . . . . . . . . . . . . . . . . . . . . 285
10.2.4 Customer Relationships . . . . . . . . . . . . . . . . . . 286
10.2.5 Revenue Streams . . . . . . . . . . . . . . . . . . . . . . 287
10.2.6 Key Resources . . . . . . . . . . . . . . . . . . . . . . . 288
10.2.7 Key Activities . . . . . . . . . . . . . . . . . . . . . . . 289
10.2.8 Key Partners . . . . . . . . . . . . . . . . . . . . . . . . 290
10.2.9 Cost Structure . . . . . . . . . . . . . . . . . . . . . . . 291

10.3 Scenario Robustness Check . . . . . . . . . . . . . . . . . . . . 293
10.3.1 A World of Collaborative Prosumers . . . . . . . . . . . 293
10.3.2 Back to Big . . . . . . . . . . . . . . . . . . . . . . . . . 294
10.3.3 The United States of Europe . . . . . . . . . . . . . . . 295
10.3.4 Selfish Collaboration . . . . . . . . . . . . . . . . . . . . 295

10.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296

11 Lifelong Learning 299
11.1 Executive Summary . . . . . . . . . . . . . . . . . . . . . . . . 299
11.2 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301
11.3 Business Idea: Edugate . . . . . . . . . . . . . . . . . . . . . . 301

Short Version - Only Abstracts



xvi Table of Contents

11.3.1 Customer Segments . . . . . . . . . . . . . . . . . . . . 302
11.3.2 Value Propositions . . . . . . . . . . . . . . . . . . . . . 303
11.3.3 Channels . . . . . . . . . . . . . . . . . . . . . . . . . . 308
11.3.4 Customer Relationships . . . . . . . . . . . . . . . . . . 309
11.3.5 Revenue Streams . . . . . . . . . . . . . . . . . . . . . . 311
11.3.6 Key Resources . . . . . . . . . . . . . . . . . . . . . . . 312
11.3.7 Key Activities . . . . . . . . . . . . . . . . . . . . . . . 313
11.3.8 Key Partners . . . . . . . . . . . . . . . . . . . . . . . . 314
11.3.9 Cost Structure . . . . . . . . . . . . . . . . . . . . . . . 315

11.4 Scenario Robustness Check . . . . . . . . . . . . . . . . . . . . 316
11.4.1 A World of Collaborative Prosumers . . . . . . . . . . . 316
11.4.2 Back to Big . . . . . . . . . . . . . . . . . . . . . . . . . 316
11.4.3 The United States of Europe . . . . . . . . . . . . . . . 317
11.4.4 Selfish Collaboration . . . . . . . . . . . . . . . . . . . . 317

11.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318

Short Version - Only Abstracts



List of Figures

1.1 QR Code leading to http://www.cdtm.de . . . . . . . . . . . . 7
1.2 Overview of vulnerability topology . . . . . . . . . . . . . . . . 8
1.3 Topology of a mashup . . . . . . . . . . . . . . . . . . . . . . . 12
1.4 Local community reviewing example for AR . . . . . . . . . . . 14
1.5 Wireless sensor network and node . . . . . . . . . . . . . . . . . 17

2.1 Time spent using each method of communication during the
waking hours on an average weekday by child and parent.
Source: Adapted from [178] . . . . . . . . . . . . . . . . . . . . 38

2.2 Applications and hires regarding the recruiting channels Source:
Adapted from[156, 27] . . . . . . . . . . . . . . . . . . . . . . . 40

2.3 Corporate email sent and received per user/day.
Source: Adapted from [185] . . . . . . . . . . . . . . . . . . . . 41

2.4 Carsharing Benefits by Region Source: Adapted from [191] . . 43
2.5 Products that would not be bought without consulting online

reviews. Source: Adapted from [182] . . . . . . . . . . . . . . . 45
2.6 Number of students enrolled at the Open University UK Source:

Adapted from [140] . . . . . . . . . . . . . . . . . . . . . . . . . 47
2.7 Incentives for talents Source: Adapted from [157, 7] . . . . . . 51
2.8 Cummulative investment by venture capitalists. Anual invest-

ments are increasing. Source: Adapted from [151] . . . . . . . . 52
2.9 Results of a survey of experts from the automotive sector, asked

whether the trends are going to be important in the next 10
years. Source: Adapted from [173] . . . . . . . . . . . . . . . . 53

4.1 Proportion of population aged 60 or over: world and development
regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

4.2 Proportion of population living in urban areas in 1990, 2000 and
2009 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

4.3 Global health market shares of WHO regions 2008 . . . . . . . 102
4.4 Stakeholder constellation of the HITCH project . . . . . . . . . 112

5.1 Distribution of ownership in regards to installed capacity of
renewable energies in 2010 in Germany . . . . . . . . . . . . . . 136

5.2 Rally Fighter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
5.3 Idea Scouts and Idea Connectors . . . . . . . . . . . . . . . . . 143

Short Version - Only Abstracts



xviii List of Figures

6.1 Impact and uncertainty of drivers on the open-closed spectrum 164
6.2 Scenario Matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
6.3 Timeline, A World of Collaborative Prosumers . . . . . . . . . 184
6.4 Timeline, Back to Big . . . . . . . . . . . . . . . . . . . . . . . 193
6.5 Timeline, The United States of Europe . . . . . . . . . . . . . . 201
6.6 Timeline Selfish Collaboration . . . . . . . . . . . . . . . . . . . 209

7.1 Stages of Development . . . . . . . . . . . . . . . . . . . . . . . 219
7.2 Key Partnerships . . . . . . . . . . . . . . . . . . . . . . . . . . 230
7.3 Financial Flows . . . . . . . . . . . . . . . . . . . . . . . . . . . 232

8.1 Customer Segments . . . . . . . . . . . . . . . . . . . . . . . . 241
8.2 Revenue Streams . . . . . . . . . . . . . . . . . . . . . . . . . . 250

9.1 RepliGate co-creation platform . . . . . . . . . . . . . . . . . . 264
9.2 RepliScan and RepliGate can be used to repair broken objects . 265
9.3 Revenue Streams . . . . . . . . . . . . . . . . . . . . . . . . . . 269
9.4 Key Partners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272

10.1 Characterization of Target Group . . . . . . . . . . . . . . . . . 283
10.2 Value Propositions . . . . . . . . . . . . . . . . . . . . . . . . . 284
10.3 Channels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286
10.4 Customer Relationships . . . . . . . . . . . . . . . . . . . . . . 286
10.5 Revenue Streams . . . . . . . . . . . . . . . . . . . . . . . . . . 288
10.6 Key Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . 289
10.7 Key Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291
10.8 Key Partners . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292
10.9 Cost Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
10.10Scenario Robustness for 2gather . . . . . . . . . . . . . . . . . . 296

11.1 Content creation and evaluation process on the Edugate platform305
11.2 Key aspects of services o�ered to business customers . . . . . . 307
11.3 Examination and certification procedure coordinated by Edugate 309
11.4 Financial flows in the Edugate business model . . . . . . . . . . 312

Short Version - Only Abstracts



List of Tables

4.1 EU Countries with national level eHealth activities, 2006 and 2010103
4.2 EU countries arranged by deployment stage of EHR projects . 103

5.1 Energy resources . . . . . . . . . . . . . . . . . . . . . . . . . . 130
5.2 Renewable energy . . . . . . . . . . . . . . . . . . . . . . . . . . 130
5.3 Rank Ordering of Sources for Research and Development Work 133

9.1 Channel Matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . 267

Short Version - Only Abstracts



xx Nomenclature

Nomenclature
AES Advanced Encryption Standard

API Application Programming Interface

APP Application

AR Augmented Reality

CS Crowd Sourcing

E-Cars Electronic Cars

EHR Electronic Health Records

E-Mobility Electronic Mobility

GSM Global System for Mobile Communications

HDD Hard Disk Drive

HTTP Hypertext Transfer Protocol

IC Integrated circuits

ICT Information and Communication Technology

IP Internet Protocol

IPv4 Internet Protocol Version 4

LTE Long Term Evolution

M2M Machine-to-Machine

NFC Near Field Communication

NIH Not-Invented-Here

NSH Not-Sold-Here

ODF Open Document Format for O�ce Applications

OSS Open Source System / Open Source Software

QR Code Quick Response Code

REST Representational state transfer

SDK Software Development Kit

Short Version - Only Abstracts



Nomenclature xxi

SOAP Simple Object Access Protocol Telematics Combination of Telecom-
munication and Information Technologies

UCC Unified Collaboration and Communication

VDE Association for Electrical, Electronic & Information Technologies

VPN Virtual Private Network

W3C World Wide Web Consortium

WSDL Web Services Description Language

WSN Wireless Sensor Networks

WWW World Wide Web

Short Version - Only Abstracts



Part I

Trends

Short Version - Only Abstracts



1 Chapter 1

Information and
Communication
Technology Trends

Elias Atahi, Valeria Cortez Vaca Diez, Daniel Hugenroth, Nikolaus
Neuerburg, Jonas Timmermann

Executive Summary
New open standards and interfaces enable interoperability among heterogeneous
systems. Especially the aggregation and combination of data from di�erent
sources is necessary in order to take advantage of the increasing amount of
information. Moreover, the large networking demand requires interdevice
communication standards and basic technologies to enable more and new types
of devices to participate in the Internet.

Near Field Communication (NFC) and Augmented Reality (AR) are being
implemented to satisfy the demand of easy accessible information and frictionless
interaction. Reduction in size, weight, power consumption and cost of sensors
will allow their mass adoption and use of sensor networks to face new challenges.
Similarly, a new era of mobility has been marked with the establishment of
smartphones and tablets, also opening up new markets like application stores.
Decentralized virtual currencies based on cryptography liberate users from
current money systems.

Personal data is also an important commodity for future business. However,
this aspect challenges software providers to pay attention on privacy protection
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4 E. Atahi, V. Cortez, D. Hugenroth, N. Neuerburg, J. Timmermann

and forcing them to tackle security issues more seriously. Consequently, tech-
nologies enhancing privacy will give users more control over their own data and
so causing to close interfaces. Recommendation and personalization services
help to choose relevant information, but might result in undesired consequences.

Decentralized computational resources are being migrated to the cloud, mak-
ing security an important aspect. Moreover, the integration of social media and
other web based applications into existing systems lets users work directly in
a central platform. This will impact the design of future working spaces and
artifacts as well as the way people interact with each other.
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2 Chapter 2

Trends in Society &
Business Systems

Andrea DrekoviÊ, Philipp Englisch, Lirike Neziraj, Nils Ziehn

Executive Summary
Society and business systems have strong impacts on the open-closed spectrum
and thus lead to major changes within the next five years. Currently there
are di�erent degrees of openness regarding various aspects of the society, the
modern working environment and inter corporational aspects. In general, there
are always some open and some closed properties to each one of the depicted
current conditions. Looking into future developments, the meaning of the
social consumer, the integration of external resources, education and talent
management are considered as outstanding examples. Summarizing, there is
a tendency to extent the degree of openness in most of the reviewed aspects.
Closing, the society and business systems today already meet concerns of
openness and will further pursue them. Otherwise, there is also some minor
leaning towards closing some aspects of society and business systems due to the
dimension of complexity, for example regarding recruitment.
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3 Chapter 3

Political & Legal Trends

Jonas Hess, Caroline Meder, Carl Pfei�er, Sebastian Wagner

Executive Summary
Recent years showed the existence of a strong coherence between changes in
political and legal systems and shifts in the open-closed spectrum. A significant
positive example of this correlation is the establishment of the Single European
Market, currently the largest market in the world. The increase of transparency
in European lobbyism due to targeted EU measures and non-governmental
initiatives also shows the beneficial e�ects of mechanisms instrumented to open
up systems.

Changes in political and legal policies either emerge as a response to current
trends or, in reverse, force trends to react or both. This duality occurs in
the case of diverging trends in Intellectual Property (IP) rights: Increasingly
strict international protection legislations coexist with a growing acceptance of
software patenting, which will likely pose a barrier to innovation in the future.

Moreover, increasing cyber attacks demand more sophisticated security mea-
sures and trigger demands for stronger privacy policies. Another key trend
that substantially impacts the open-closed spectrum is eGovernment, which
not only enables greater possibilities of citizen participation, but also enhances
communication between governments and citizens. However, not all governmen-
tal actions result in immediate positive e�ects. Although numerous legislative
measures have been agreed upon to tackle the tensions in the financial system,
markets resist absorbing the laws intended to stabilize them.
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4 Chapter 4

Business Trends - Media
and Health

Konradin Breyer, Saksham Gautam, Thomas Knauer, Thomas
Prischenk, Alysa Reuter

Executive Summary
The recent and upcoming shifts on the open-closed spectrum are having a
significant impact on business models in the media and health industry.

Digitalization has radically opened up the media landscape and the increase
of user-generated content is challenging established business models. The
“freemium” business model, is an important revenue generator in this environ-
ment but has the tendency to lock users into a closed system. Consumers will
obtain even more influence as media companies will collaborate with them in
further fields of the value ecology. This will transform media rather into a
dialogue than content broadcasting. Crowd-funding will open up the financial
side of professional media creation. In the future, current online and social
media marketing activities will be supported by advertisement campaigns that
interact with users. Micropayment systems will give rise to P2P-transactions
and make it possible to charge for low-valued digital content.

Online health and social media platforms make medical knowledge publicly
accessible and enable patients to rate received health care and its providers, while
some o�er health record storage solutions. The use of telemedical applications
is progressing in order to provide cost-e�ective treatments and overcoming
distance barriers. For this, Home Health Monitoring, remote observation of
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health indicators, is opening up the traditional patient-doctor relationships to
third-party service providers. Solutions using online tools to consult patients in
rural areas, so called eVisits, show potential for cost savings while geographic
boundaries are diminished. The lack of standardization in the field of eHealth
systems urges the European Union and many other stakeholders to set up
guidelines to ensure interoperability of solutions. Furthermore, a transnational
approach supports collaboration in research and in healthcare environments.
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5 Chapter 5

Business Trends - Energy
and Manufacturing

Alexander Binzer, Fabian Gerlinghaus, Martin Kramer, Sabrina
Schewtschenko, Lars Stäbe

Executive Summary
The energy and the manufacturing industry are constantly shaped by emerging
new business models. Companies have to adapt to new structures which
influence their relationship to their eco-system in order to stay competitive in
their changing market environment. Market players have to carefully decide
to which extent and in which way they collaborate with external partners and
consumers.

The energy sector is revolutionized by the increased employment of renewable
energy. Clean and decentralized solutions diminish the oligopolistic power of
the former four market leaders in Germany, since energy production becomes
feasible for many new entrants. Consumers become prosumers who do not only
use but also generate energy. The liberalization of the energy market makes
high demands on the grid infrastructure and the development of energy storage
systems. A high level of communication and interaction between the di�erent
market players becomes essential.

In the manufacturing industry, flexible production systems allow individual
products. Companies can reduce their costs significantly and better serve
their customer needs by using Co-Creation and Open Innovation instead of
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traditional in-house development. Hence, manufacturing companies loosen their
tight control over parts of their supply chain in order to profit from external
input.
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6 Chapter 6

Scenario Planning

6.1 Introduction
Based on the identification of future trends relating to the open-closed spectrum,
the aim of this chapter is to create a framework in order to challenge potential
product and business ideas. Given today’s volatile business environment and a
long planning horizon of 2025, the future gets less predictable. To account for
this, the scenario planning methodology is used.

The Scenario Planning Methodology

First used as a tool for military operations, scenario planning today is commonly
utilized by strategic decision makers across di�erent industries. The methodology
provides tools to anticipate the important external dynamics that will shape the
future. These dynamics include aspects of the future that are likely to persist as
well as uncertain ones who together form the input for the scenarios. Scenarios
are plausible, relevant and challenging stories about the future. Whereas
forecasts aim to predict one definite future, scenario planning creates several
equally plausible futures. Good scenarios explore the possible, not just the
probable, realities and challenge their audience to alternative views of the future.
Products, ideas or organization’s strategies can now be tested for robustness
in all the plausible scenarios. Blind spots and incorrect assumptions can be
reduced and new fields of opportunity can be created.

The Approach Used in this Report

Applying the methodology for the report was done in a workshop with experts in
the field of scenario planning. The process of deriving scenarios consists of three
steps. First relevant drivers had to be found. These drivers are the input for
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the further scenarios and describe how possible futures might play out. After a
comprehensive environmental analysis of the past ten years, the team collected
ten drivers relevant for the open-closed spectrum covering the sociological,
technological, economical, environmental and political framework (STEEP).
Each driver is described by a bipolar outcome, which defines the two directions it
can develop towards. Second, the drivers are analyzed regarding their relevance
for future scenarios. Their relevance is determined by the impact a driver has
on the topic of the open-closed spectrum and the degree of uncertainty of the
future development. Whereas drivers with a high degree of impact and a high
degree of certainty are included in every scenario, the most uncertain drivers
with a high impact are used to derive the di�erent scenarios. Therefore the team
rated and mapped every driver according to the Impact-Uncertainty-Matrix,
see figure 6.1. Third, after the ranking, the two drivers with the highest level of
impact and uncertainty have been classified as key drivers: Resources and the
Concept of Ownership. By the combination of the bipolar outcomes of each
key driver, the four scenario topics were deduced. In the following, teams were
committed to each scenario in order to develop a clear picture of the respective
scenario. The plausibility of each scenario was backed by the development of
an individual timeline for each scenario starting from 2013 to the year 2025.
The timelines introduce relevant events and their causal linking that lead to
the scenarios in 2025. To generate a vivid and miscellaneous picture of the
various futures the groups formulated news headlines and designed snapshots.
In presentations and discussions the audience challenged the mental models
of the scenarios and the teams had the opportunity to test and verify their
interpretations and thoughts. Following the workshops the scenarios have been
further developed and detailed.

Structure of this Chapter

The scenario-planning chapter aims to describe the influence of drivers on the
open-closed topic and gives a holistic description of the considered scenarios.
First in section 6.2 the relevant drivers will be introduced. The drivers are
divided into the key drivers (6.2.1), having the highest uncertainty and im-
pact, and the additional drivers (6.2.2). Each driver is depicted by a general
description and the specific implications of both possible outcomes.

Following the examination of the drivers, the four scenarios are presented
in section 6.3. The first scenario “A World of Collaborative Prosumers” in
section 6.3.1 describes a future of decentralized resources and a shared concept
of ownership, followed by the scenario “Back to Big” in section 6.3.2. Third the
“The United States of Europe” scenario (6.3.3) is portrayed, which is antithetic
to the first scenario as its future is described as one of centralized resources and
a restricted concept of ownership. Subsequently, the chapter concludes with a
presentation of the “Selfish Collaboration” scenario (6.3.4). As well as scenario
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II, it is also a hybrid between scenario I and III.
For each section, the future state will be illustrated by a distinct description.

To give a significant presentation of life in the year 2025 in each scenario, several
characters have been conceived. A journey through their daily lives gives the
reader a vivid impression of what life will look like. For a deeper understanding
of how the future states have evolved, a timeline will be provided and explained
for each scenario, describing the causal linking of events from 2013 to 2025.
At the end of each scenario, signposts are specified and described. Signposts
describe events or developments, which indicate that a scenario may become
relevant under certain conditions. They therefore have a high practical relevance
to determine if the environmental state is shifting towards a specific scenario
and which implications that might have for the future.

6.2 Driver Analysis
To picture the world’s development as well as key aspects for the open-closed
spectrum during the upcoming years, an understanding of the drivers of change
is vital. Drivers are forces that considerably shape the future by developing in
one direction or another and hereby significantly influence the manifestation of
the open-closed spectrum.

The probability of the outcome in either way is not necessarily equal, however,
the evolution is not foreseeable. Political, environmental and social occurrences
determine the respective course. Notably, the drivers are not necessarily in-
dependent, meaning that the development of a certain driver can impact that
of another. In this section, twelve drivers are distinguished and ranked by
their uncertainty and impact on the spectrum in figure 6.1. Resources and the
concept of ownership are the key drivers, as they entail the highest uncertainty
and have the largest impact on the spectrum. The combination of these two
and their bidirectional outcomes lead to four completely di�erent future worlds.

6.2.1 Key Drivers
The course of development of a broad spectrum of factors determines which
scenario will occour. In the following section, the two most influential drivers,
concept of ownership and resources, are elaborated.

6.2.1.1 Concept of Ownership

The things you own end up owning you.

- from the movie Fight Club (1999) IMDB [572]
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7 Chapter 7

Sustainable Cities

Daniel Hugenroth, Caroline Meder, Carl Pfei�er, Jonas Timmermann, Nils
Ziehn

Executive Summary
Swoosh is a 24/7, citywide delivery system that brings courier service to the
masses. It features a�ordable, convenient and reliable transportation of goods
for both individual and business clients. The fast and time-definite service
allows pick-up as well as drop-o� at all metro stations and even provides to-door
delivery through its state-of-the art pipeline system in the later stages.

Individuals use Swoosh to send shopping purchases, carry-ons and further
goods. Businesses and other institutions implement it to substitute higher-
priced courier service and can expand their o�ering by providing home delivery.
The possible transferable size ranges from small packages to euro pallets and
each customer group either pays per shipment or obtains a volume subscription.

Initially, Swoosh primarily utilizes the existing metro system as a basis for
the logistics service. Swoosh’s wagons are coupled to metro trains and while
the passengers disembark, a freight-handling system in an area adjacent to
the metro platform automatically transships the freight. In later stages of
development, depending on the demand within the respective city, the extent
of over- or underground pipes that directly connect buildings to the grid can
be successively expanded. Transportation from doorstep to doorstep can be
realized in the final state of penetration.

The success of Swoosh highly depends on strong partnerships. Metro operators
rent out transfer as well as storage space and toe the wagons. Cooperations with
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municipalities serve the expansion and possibly subsidize the service. Industry
partners manufacture the infrastructure and technological solutions; IT partners
develop systems to control the flow of goods and customer tools for the use of
Swoosh.

7.1 Introduction
In light of urbanization and the expansion of city structures, governments
already face the daunting task of ensuring the attractiveness and sustainability
of cities. Urban population, especially in many Asian metropolises, is expected
to grow significantly. As more and more people join the middle class and mass
consumption reaches a staggering level, environmental challenges are probable
to continue to pose a massive threat to societal welfare. These problems are
particularly apparent in densely populated areas where cars congest motorways
and emissions are far above a viable level. Especially congestion and pollution
display a central hurdle towards a satisfactory quality of life in cities. While
various parties are developing technological solutions and legislature to target
these issues, no comprehensive solutions have been realized.

Metropolitan centers must consequently modernize their infrastructure and
remove bottlenecks to move towards a more robust environment. The logistics
industry plays an increasingly significant role in dealing with the aforementioned
challenges. Moreover, the demand for logistics services is expected to rise steeply
within the future due to the higher global population and trade. It is thus vital
for logistics service providers to test alternative transport solutions and to work
continuously to improve supply chain e�ciency. Highly e�ective tra�c concepts,
including o�-street cargo transport, can especially reduce congestion and help
to cut carbon emissions. Innovative and at times radical business models are
necessary to address these demanding undertakings and, if they are successfully
developed and implemented, are likely to shape sustainable cities of tomorrow.

7.2 Business Idea: Swoosh
Swoosh is a delivery system that o�ers low-priced transport of goods from and
to metro stations as well as key building located within a specific city. It allows
individual, business and other institutional clients to conveniently and reliably
send shipments up to the size of euro pallets 24/7.

During the first stage of development, Swoosh relies on the metro system
as the infrastructure backbone of its service. Specially equipped wagons are
attached to the metro trains and that an automated freight-handing system in
an area adjacent to the passenger platform (un-)loads the packages. In the next
stage, depending on the city infrastructure, over- or undergroud pipelines are
installed to directly connect significant buildings to the grid. The third stage of

Short Version - Only Abstracts



8 Chapter 8

senseMi

Elias Atahi, Philipp Englisch, Thomas Knauer, Martin Kramer, Alysa Reuter

Executive Summary
senseMi is a holistic medical health solution that helps people to live healthier.
An implanted chip measures and stores the key parameters of an individual’s
health state and automatically advises on possibilities to improve it. The
self-treatment service is rounded of through professional medical assistance and
a community to exchange experiences and knowledge.

Customers of senseMi are senseMi users that are wearing the chip and senseMi
medical professionals assisting the senseMi users. The users are professional
athletes, elderly, chronically diseased and highly health-conscious individuals.
The medicals are doctors, hospitals and emergency services. Delivered values for
senseMi users are real-time monitoring of individual health status, immediate
information on individually selected parameters, maximum first-aid e�ciency
in emergency cases. senseMi uses di�erent marketing channels in order to
address all customer groups e�ciently. Users purchase senseMi via a certified
senseMi doctor who also consults them. In order to satisfy customers, dedicated
personal assistance and incentives for certified senseMi medicals are provided.
Two communities, one for medicals and one for the senseMi users give them
the opportunity to share experiences and knowledge. Revenue for senseMi is
generated through the certification of doctors, subscription fees for senseMi
software in hospitals, senseMi chip sale and provisions through third-party
applications and devices sold in the senseMi world. In order to incorporate all
technologies and competences required and reduce overall expenses as well as
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increase incoming revenues, senseMi has several key partners in the areas of
energy harvesting and biocompatibility solutions, medicals as external marketers,
health insurance partners and governments. In regard of the scenario robustness
check, senseMi is strongly relying on a shared concept of ownership and thus the
scenarios “Back to Big” and even more “A World of Collaborative Prosumers”
o�er the best chances for senseMi to be successful.
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Manufacturing Industry

Alexander Binzer, Fabian Gerlinghaus, Nikolaus Neuerburg, Sabrina
Schewtschenko

Executive Summary
The business model described in this chapter is based on the rapid development
of 3D printing technologies. RepliGate provides an all-round solution for 3D
printing, thereby making the technology available to everyone. 3D printers with
3D scanning functionality and cartridges containing the printing materials are
sold to households. With the scanner 3D models of real objects are created.
The printer can be used to print 3D models created with the scanner or those
available on the RepliGate online shop. If a 3D model is too complex to
be printed out with the 3D printer at home, it can be ordered at the online
platform. RepliGate will print and ship the model. Furthermore co-creation
tools are o�ered that allow the development of new 3D models in teams and
to build up a user community. Target customers are wealthy end users with a
high need for customization. RepliGate o�ers developers of 3D models a huge
market and advertisement for their products. Revenue is generated by selling
printer hardware and cartridges as well as by deducting a share of all sold 3D
models. Key activities are hardware manufacturing, software development and
protection of intellectual property. With scenario specific modifications, the
business model is applicable to all four scenarios, described in the previous
chapters. A success of businesses like RepliGate could lead to a reorganization
of large parts of the manufacturing industry.
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Human Resources and
Work-Life Balance

Valeria Cortez Vaca Diez, Andrea DrekoviÊ, Lars Stäbe, Sebastian Wagner

Executive Summary

In the following section, a business model within the topic of human resources
and work-life balance is presented. Based on the need to align family life and a
professional career, home o�ces and flexible working schemes gain importance.
Furthermore, global cooperation and communication on complex projects is
mandatory. Both aspects are taken into consideration by the business model of
2gather, a communication and collaboration solution accessible from everywhere.

First, the business model of 2gather is analyzed from di�erent viewpoints.
Afterwards, a business description is given. The customer segments are described,
followed by the value proposition, the used customer channels and the customer
relationships. In addition, the revenue streams are depicted. Then, the key
resources, key activities, key partners and cost structure of the 2gather project
are specified. Second, the robustness of the business model will be tested in
all four scenarios: “A World of Collaborative Prosumers“, “Back to Big“, “The
United States of Europe“ and “Selfish Collaboration“. 2gather is analyzed
regarding challenges and opportunities that occur in those scenarios.
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Lifelong Learning

Konradin Breyer, Saksham Gautam, Jonas Hess, Lirike Neziraj,
Thomas Prischenk

11.1 Executive Summary
Edugate strives to become the starting and finishing point for every educational
endeavor. It is an online platform that aggregates and structures open edu-
cational resources and provides rich social and crowd-sourcing functionalities,
creating a campus-like feeling and enhancing the learning experience online.
Edugate o�ers services that are tailored to the particular needs of individual
learners, universities and corporations. The users benefit from a well thought
through structure, a large education community and a smart recommendation
system. Higher educational institutions can outsource courses and exams via
Edugate, o�ering their students flexibility in terms of time and location. Finally,
companies can create closed educational spaces for training their employees more
e�ciently. Especially in developing countries where access to higher education is
often not feasible due to financial reasons and geographical remoteness, Edugate
provides sophisticated channels for cost-e�cient and convenient distance learn-
ing. Due to the fact that Edugate is not creating any educational resources
itself, the business model of the online platform promises a well-balanced cost
structure and high revenue streams. Based on comprehensive user profiles,
corporations can use Edugate to find and recruit learners that precisely meet
their requirements, which increasingly gains importance considering the war
for talents. Edugate aims at delivering the standard certification for skills and
knowledge acquired through online education, enabling users from all over the
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world to prove their achievements to potential employers. Lastly, the scenario ro-
bustness check shows that a shared concept of ownership is a major prerequisite
for Edugate’s business model, independent of centralization of resources.
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