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Foreword 

For nearly seven years now, the Industry-Science Research Alliance has been helping to imple-

ment the Federal Government’s High-Tech Strategy. The Research Alliance provides a forum in 

which leaders from the business and science communities discuss topics that reach beyond 

their respective industries and disciplines. The Alliance advises the Federal Government on the 

further development of the High-Tech Strategy and, in close cooperation with policy-makers, 	

implements the results of its discussions in relevant specific areas.

With its report “Where the New Growth Comes From”, published in 2009, the Research Alliance 

directed the focus of a broad range of technology fields on five key priority areas. The Alliance 

continues its efforts to find solutions to the central challenges facing society as described in 	

the core projects in these areas and in the High-Tech Strategy. Within these key areas in which 

action is needed, numerous implementation forums have drawn up pertinent road maps, 	

and coordinated and launched research and innovation projects involving industry, science, 

policy-makers and civil society. 

The present publication is a collaborative effort by all the members of the Research Alliance 	

to outline the necessary next steps and conditions for the realization of the core projects. It 	

describes the relevant research policy tasks and the ways in which our innovation system needs 

to develop if it is to overcome the challenges facing our society and assure long-term prosperity 

in our country. 
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The	Research	Alliance	sees	the	task	of	advancing	the	core	projects	described	below,	and	of	

achieving	a	common	orientation	for	them	–	of	developing	them	into	societal	missions	–	as	an	

excellent	opportunity	to	tackle	major	global	challenges	and	to	maintain	Germany’s	position	

as	a	fi	rst-class	supplier	of	innovation.	pursuing	these	projects	–	these	missions	–	consistently	

and	determinedly	should	be	a	common	objective	for	us	all.	

on	behalf	of	the	Industry-Science	Research	Alliance	

(Forschungsunion	Wirtschaft	–	Wissenschaft)	

FoReWoRd	

Prof.	dr.	Andreas	Barner

Prof.	dr.	hans-Jörg	Bullinger

Prof.	dr.	henning	kagermann	

dr.	Arend	oetker

dr.	karsten	ottenberg

Prof.	dr.	thomas	Weber
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Executive Summary 

Germany has weathered the global financial and economic crisis rather well. Over the last 

five years, it has boosted its competitiveness and, through steadily growing investments in 

research and development, affirmed its reputation as an excellent location for science and 

innovation. In the future, our prosperity will continue to depend centrally on value creation, 

on value created via intensive research. To enhance our prosperity, we will need to continue 

advancing our country’s innovative strength, via concerted, joint efforts that help solve the 

great global challenges of our time. This is why research funding needs to be shielded from 

the ever-stiffer competition for public-sector funding.

The Research Alliance recommends that the new “mission” orientation achieved in research and 
innovation policy (R&I policy) be continued and expanded. This new orientation calls for consistent-
ly adapting R&I policy to people’s needs and to the challenges facing society. The new missions in-
volved describe key objectives for societal coexistence and for a sustainable economy, objectives 
that we can achieve via innovations and that will in turn lead to a bright, prosperous future.

In aiming for their objectives, the new missions of R&I policy call for the involvement of all relevant 
players in policy-making, industry, science and society. In addition to formulating the research 
agendas for the key areas of climate and energy, health and nutrition, sustainable mobility, commu-
nications and IT and security, they focus on the value-creation chain in its entirety – from idea to 
market-ready innovation – and take account of many different aspects of societal change. 

What is more, via a holistic view of innovation, these new missions implement a broad range of 	
different research policy instruments. In addition to aiming for scientific breakthroughs pure and 
simple, they aim at the commercialisation of such breakthroughs, by concentrating especially on 
the climate in which innovation occurs. This focus, in turn, covers issues such as research funding, 
transferring findings from science to industry, the basic efficiency of the science system, inter
nationalisation, establishment of new business models, research into the services sector, the future 
organisation of the workplace and society’s acceptance of new technologies.
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The new missions have been defined with a long-term time frame in mind, one that extends well 
beyond the duration of a single legislative period.  What is more, they interact with each other in 
many different ways. Significantly, they reflect three overriding developments that are occurring in 
all relevant fields of action: 

	

•	To bear real fruit, knowledge needs to be backed by new forms of cooperation that reach beyond 
the conventional boundaries between academic departments, government ministries and agen
cies, industrial sectors and interest groups. 	

•	To an ever-increasing degree, the most important resource is data, in digital form. Digital techno-
logies are becoming a driving force in all areas of innovation, and a force pervading all areas of 
society.	

•	Society needs to play a part in decisions made relative to education processes, lifestyles, work 
patterns and role models, in light of the profound ways in which new technologies and demo
graphic change are going to affect such areas.  

executive summary
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In the five key priority areas of the High-Tech Strategy, the research and innovation policy missions 
encounter the following perspectives and challenges:

 
The threefold challenge in this priority area is to assure the energy supply in the long term, establish 
resource-efficient lifestyles and at least slow global warming. Germany is seeking to enter the 
renewable energy age – to transform its energy system and thereby make a climate-protection 
contribution that will attract the world’s notice. And Germany’s innovation power is going to be 
measured by the success of this mission. To these ends we must:	

•	Press ahead with the transformation of our energy supply, in particular in the areas of intelligent 
grids, energy efficiency and adaptation of market mechanisms for energy provision;	

•	Establish the “City of the Future” (“Morgenstadt”), a beacon for carbon-neutral, energy-efficient 
and climate-adapted cities, create space for experimentation with this concept and develop 	
pertinent long-term visions and strategies;	

•	Research and implement ways of using renewable resources as alternatives to oil.	

For every person, health is the greatest good. And people in our society are living longer and longer. 
More than half of the children born today will live to celebrate their 100th birthday. This demogra-
phic change harbours enormous innovative potential. Developing this potential, and making it possi-
ble for people to live a healthy life at every age, is a mission that is not only about increasing life 
expectancy. It also has to do with improving living and working conditions so that people can be 
healthy and fulfilled for more years of their lives. To these ends we must:	

•	Strengthen preventive care for better health and quality of life, and establish health-promotion 
programmes and health research oriented to people’s entire lifetimes;	

•	Explore the opportunities presented by individualised medicine and, in this and other health-care 
fields, exploit the new possibilities that become available via integration of information and com-
munications technologies;	

Health and nutrition:

Climate and energy:
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Investments in the future are the best recipe for overcoming economic crises. Such investments 
strengthen existing strengths, promote new technologies and enhance economies’ innovation re-
sources. In difficult times especially, therefore, such investments need to be expanded – in focused, 
ambitious and creative ways. The Research Alliance formulated and highlighted this principle in 
“Where the New Growth Comes From”, a report that appeared in 2009, during the worldwide finan-
cial crisis. Germany’s policy-making and business sectors have accepted the Alliance’s counsel 	
in this area, and Germany has indeed considerably improved its competitiveness over the past five 
years. 

In 2009, industry investments in research and development (R&D), in the 34 industrialised coun-
tries that are members of the Organisation for Economic Co-operation and Development (OECD), 
had fallen by unprecedented degrees.1 In many countries, innovation had come to a temporary 	
virtual standstill. Germany’s public and private sectors continued to increase their investments in 
research and development, however. The number of people now working in research and develop-
ment in Germany is about 100,000 higher than the corresponding number in 2005. In the process, 
Germany has nearly reached a goal defined by the European Union some 13 years ago: investing a 
full three percent of gross domestic product in research and development. 

In comparison to other industrialised countries, Germany weathered the crisis relatively well. 
Thanks also to its judiciously chosen policies and research-intensive value creation, it has enhanced 
its international reputation as an outstanding centre for science and innovation. Significantly, 	
science not only creates value, it also influences culture. For society, it provides orientation and 
knowledge that can guide action, such as knowledge needed to assess and socially integrate inno-
vations, whether technological or non-technological in nature. Conversely, social trends influence 
research agendas and technological innovations. 

The Federal Government’s High-Tech Strategy, whose core projects are being intellectually suppor-
ted by the Research Alliance, is a broadly visible sign of the Federal Government’s commitment to 
Germany’s research sector. Its success is apparent, also in that it has become a model for similar 
initiatives by other countries. Along with provision of the necessary financial resources for research, 
and for directly related transfer processes, the High-Tech Strategy’s central emphases include an 

1 	Cf. OECD (2012): OECD Science, Technology and Industry Outlook 2012

cHapter 1 	 Introduction
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efficient research agenda that our society as a whole, and its representatives in the industry, 
science and policy-making sectors, can agree on. For example, in the most recent legislative 
period, the Federal Government’s High-Tech Strategy has been oriented to five priority areas 
that define tasks of global importance and proportions:

	
Greenhouse gases warm the earth’s atmosphere, thereby driving climate change that will 	
ultimately threaten our very bases for existence, unless we are able to slow the change and 
adapt to changed conditions. The world’s supply of fossil fuels, upon which our economic 
health has depended for some 200 years, is dwindling, slowly but surely. Popular support for 
nuclear power as an alternative has also decreased. To assure our energy supply, we need 	
to move rapidly to develop and use renewable energy sources. 

	
In most industrialised countries, decreasing birth rates and growing life expectancy are dra-
matically changing population age structures. In Germany, for example, the Federal Statistical 
Office estimates that persons over 60 years of age will account for 40 percent of the popula-
tion as a whole by 2050 – up from a level of 8 percent in 1910. This demographic change is 
historically unprecedented, and it holds the potential for enormous innovative power. What 	
is more, it is making it necessary to define new priorities, in areas as diverse as health care, 
workplace structures and organisation of education, that address the specific needs of a 	
society whose people are living longer and longer.

	
Globalisation links global supply with global demand. It thus tends to sharply increase goods 
transports. At the same time, people are becoming ever more mobile. The resulting growing 
traffic densities are stressing the environment with noise, emissions and land consumption. 
Many large metropolitan areas are facing risks of transport gridlock. Transport-related 
environmental stresses, produced on our roads, railways and waterways, and in the air, need 
to be reduced. Mobility needs to become sustainable – and yet always available as needed.   

Introduction

Climate and energy: 

Health and nutrition:

 
 

 
 
Sustainable mobility:
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The Internet’s power to link, across boundaries, is not limited to networks of people. Soon, it will 
bring convergence between the physical and virtual worlds. Soon, both subjects and objects will 	
be able to communicate, in real time. An Internet of things and of services is emerging, a network 
that will bring forth completely new organisational structures in our lives and workplaces, especially 	
in the realm of industrial production. The resulting evolution toward a digital economy and society 
presents great opportunities, and it is vitally important that we grasp such opportunities proactively 
– also in the interest of assuring Germany’s future as a successful economic centre.

	
The Internet is becoming a critically important infrastructure for all other infrastructures. It is 
becoming the modern world’s central nervous system. Vital functions of the modern world now 
depend on the Internet’s reliability. Via the Internet, such functions transport highly sensitive data 
of people, companies, economies and countries. That makes such functions attractive targets 	
for organised crime, espionage and sabotage. The central tasks facing us now and in the future 	
thus include assuring data protection, data security and data privacy. And this task is relevant for 	
all major global problems, since information and communications technologies provide a central 
platform for solving such problems. 

Research and innovation are indispensable keys to such major tasks. The knowledge that well-	
educated and well-trained people create and use is becoming the most important factor in the 	
production carried out by industrialised countries such as Germany, especially in cases in which 	
the knowledge-bearers involved have the freedom, in their workplaces, to act and make decisions 
under their own responsibility. Such knowledge spreads, and justifies, confidence that views 	
problems as welcome and feasible challenges. Such knowledge enables us to view the global 	
challenges in the priority areas as opportunities that open up new pathways in value creation.

Over the past few years, in the defined priority areas, the industry, science and policy-making sec-
tors have established many different forms and fora for exchange and coordination. In the process, 
concrete support initiatives and implementation projects, entailing cooperation between industry 
and science, have emerged. Such initiatives and projects function on the basis of road maps and 
visions that look beyond technological development pure and simple and focus on society’s needs, 
i.e. on that which is truly desirable and – when all participants make the necessary efforts – also 
achievable, via cooperation. Such approaches need to be expanded and ambitiously pursued. The 

Communications  
and information 
technologies (IT):

 
 
 
Security:
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Research Alliance thus proposes that the High-Tech Strategy, in its focus on missions, be developed 
into an innovation and research policy with even better integration, coordination and definitions of 
priorities.

In the process, particular attention should be given to three overarching trends that play an equally 
important role in all missions and areas for action:

	

•	To make knowledge available and useful for industry, business and society, in Germany and 
Europe, we must be able to think across the conventional boundaries between scientific fields, 
political departments, industrial sectors and segments of society. This process calls for new 
forms of coordination and cooperation that take account of the entire value-creation chain, from 
idea to innovation. The ability to cooperate in such ways develops in a national context, grows 
throughout a European context and continues developing in productive international contacts.	

•	The ways in which we deal with knowledge are changing profoundly. Data, in digital form, is a key 
resource for the future. Technologies for processing data, and combining it in intelligent ways, 	
are cross-cutting technologies that will contribute decisively to innovation in all priority areas. 
The power and performance of information and communications systems has been growing 	
exponentially. Computer-based information processing is becoming available everywhere (“ubi-
quitous computing”). The Internet of things, services and data that is now emerging will bring 
about unprecedented forms and ways of networking resources, information, objects and people. 
Digital technologies are thus becoming a driving force in all missions of the High-Tech Strategy. 	

•	Technological development and social progress constantly interact with each other.  New techno-
logies and demographic change will leave their mark on education, lifestyles, work patterns and 
role models. If they are to be shaped in humane, socially acceptable ways, such changes have 	
to be anticipated and reflected on in advance. This process, in turn, includes tasks such as pre
senting and explaining new technologies in readily understandable ways, highlighting such tech
nologies in showcase projects and giving society a greater voice in relevant decisions. Such 
approaches promote openness to technology and to innovations. For this reason, new dialogue 
formats and participatory foresight processes need to be developed and tested.

Introduction



18	 Industry-Science Research Alliance Prospect Study 

Germany’s economic success, and its successful innovation policy, provide no grounds for com
placency. This is because innovation cycles in global competition are becoming ever shorter – and 
because the problems in the major priority areas are worsening, and the relevant time windows 	
are closing. For this reason, German companies should continue building and strengthening their 
innovation resources and capabilities, knowing that their value creation will continue to be tied to 
research-intensive products, services and innovative forms of work organisation. Small and 
medium-sized companies, and start-ups, profit especially from cooperation with large companies, 
in networks. Policy-makers should provide support for such cooperation – and not assume that 
innovation is best left up to the markets.

Competition for public funding has become tougher and tougher, as a result of the “debt brake” that 
was approved in 2009, and is now enshrined in Germany’s Basic Law, and as a result of the Euro-
pean debt crisis. Nevertheless, research funding must not be allowed to suffer, even if the research 
system offers room for efficiency improvements. After all, Germany’s prosperity depends centrally 
on its wealth of ideas and on its innovation. Only on the basis of ideas and innovation will Germany 
be able to contribute meaningfully to efforts to meet global challenges – and to reliably retain a 	
leading position in the global competition.
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chapter 2 	

Megatrends challenge us. Climate change and demographic change, scarcities of fossil resources, 
growing transport densities, continuing urbanisation and the accelerating spread of digital techno-
logies – all taking place in a world that is growing together, ever faster.  The challenges are complex 
and often intertwined, and research and innovation can contribute significantly to their solutions. 
Indeed, research and innovation have to play a role, since our existing technologies and social 
structures (down to the individual-choice level) are clearly inadequate for the task.

In addition to describing such challenges, it is useful to describe desirable technological and social 
developments, on which consensus can be reached, as the objectives of missions to which re-
search and innovation (R&I) can be oriented. Missions call for visionary-style objectives, such as: 
cities that are completely CO2-neutral, people living very long, healthy and independent lives, 	
traffic-jam-free road transports and Germany’s industrial sector enjoying a bright future thanks to 
intelligent, resources-efficient production.

	
A mission-oriented R&I policy that focuses on central needs of society should address all of the 
factors that could be relevant to the achievement of its objectives. A common characteristic of 	
the new missions set forth by such an R&I policy is that they all call for the coordinated integration 
of all relevant players in policy-making, industry, science and society. After all, no player or stake
holder acting alone can be equal to the highly complex system challenges involved. The missions of 
any future High-Tech Strategy  can basically be defined in terms of the following “triad”: formulation 
of a research agenda, orientation to value creation and discussion and clarification of the societal 
issues that the missions bring up. In the various priority areas, implementation platforms will be 
created to support these three focuses.

2 	  Regarding the characteristics of various research / technology policy paradigms, cf. Gassler H, Polt W and Rammer C. 
Schwerpunktsetzungen in der Forschungs- und Technologiepolitik – eine Analyse der Paradigmenwechsel seit 1945 	
(emphases in research and technology policy – an analysis of paradigm changes since 1945). In: Österreichische Zeitschrift 
für Politikwissenschaft (ÖZP), 35. Jg. (year) (2006), H.1, p. 7-23.

The major priority areas, and 
the missions in them

Coordinated 
integration of all 
relevant players
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Such comprehensive integration differentiates the new research missions from research missions 
of the past, although both groups of missions, old and new, have an ambitious focus in common. In 
a 1961 speech to the American Congress, for example, President Kennedy formulated the goal of 
putting a man on the moon within that decade, as a national priority. His listeners at the time could 
well have thought that task to be impossible, and not just incredibly difficult. And many people 
today may view the tasks of managing climate change or transforming our energy systems as 
equally impossible. But ambitious goals cannot be reached unless they are first defined. The Ameri-
can Apollo programme, which is now considered an outstanding example of a successful mission 
defined by research and technology policy, is proof enough of that.

The new missions confine themselves neither within departmental boundaries nor within the bound-
aries of certain academic/scientific fields or industrial sectors. They do not develop and progress 
within rigid structures; they grow and thrive in flexible networks that integrate regional, national 	
and international aspects. Even though the major challenges facing us are global in nature, efforts 
to develop answers must always begin within a national framework and then, from their national 	
origins, spread internationally.

Missions should be oriented to a holistic understanding of innovation. Those who design them 
should draw on a broad range of policy instruments, covering all areas of R&I policy. Such instru-
ments include expansion of basic research, promotion of innovation-relevant frameworks, empha-
ses on innovation-oriented procurement and targeted promotion of key technologies, showcase 
regions and top clusters. Missions aim not only for scientific breakthroughs. They also aim at 	
commercialisation of breakthroughs, i.e. at their translation into marketable products and services 
that will assure the international competitiveness of Germany’s industrial sector. For the Research 	
Alliance, therefore, issues of research funding, of transfer of findings from science to industry, of 
establishment of innovative business models, of the future organisation of the workplace and of the 
societal acceptance of new technologies are all important cross-cutting issues.

New forms of  
solution-oriented 
cooperation 

The major priority areas, and the missions in them
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In the context of the missions, we need open debate and broad societal dialogue on possible 	
solutions and approaches. Lasting, viable progress can come only via such debate and dialogue. 
Research missions promote competition between concepts and opinions, and they often call the 
tried and true, the status quo, into question. By integrating all players, they give all players a special 
responsibility. They challenge society to confront controversies constructively and to guide them 
into avenues of practicable consensus. 

The success of missions also depends on new forms of cooperation. And this involves a game 	
that has to be learned. It’s a game that can’t be won using conventional rules. The most important 
rule of the new game is as follows: The better we cooperate and learn from each other, beyond the 
boundaries of our own competencies and areas of control, the more effectively we will be able to 
manage the relevant overhead and actually identify and implement possible solutions. The better 
such cooperation functions, the faster we will be able to respond to changed conditions and adjust 
our research and innovation activities accordingly. In light of the major challenges facing us, all of 
us need to practice and perfect such cooperation and its culture of mutual respect. Such construc-
tive cooperation is already bearing fruit in the interdisciplinary bodies and events of the Research 
Alliance.

Missions have to have a long-term perspective, if they are to be credible and stable. To successfully 
tackle the major challenges, research and innovation policy has to commit to time frames that 	
greatly exceed the bounds of single legislative periods, at least as far as the basic goals are con
cerned. This principle is highlighted by the following look at the work in progress in the five priority 
areas, and at its perspectives.
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Climate and energy

“In Germany, we have jointly initiated the “Energiewende”, the transforma-

tion of our energy system. This effort is aimed at turning us into the first 

highly industrialised society to base its economy and lifestyles completely 

on renewable energy sources. This is part of a profound paradigm change 

that is focused squarely on the places in which we live, including cities, 

towns and regions.  On the one hand, it will demand short-term solutions 

from all players, with a view to our moving forward more energy- and re-

sources-efficiently. On the other hand, it will call for us to tie our strategy 

for research and innovation to a common vision. And that vision is as fol-

lows: Over the coming decades, we will succeed in becoming a sustainable 

society with CO2-neutral, adaptable cities, intelligently networked energy 

systems and new processes for life, work and prosperity!”

(Prof. Dr. Hans-Jörg Bullinger)

The earth’s atmosphere continues to warm. It is absolutely necessary for us to counter this trend, 
with effective measures, to protect a growing world population’s bases for existence in the long 
term. The transition to a sustainable energy supply will play a central role in this regard. Energy is 
the basis for the global economy. Global energy consumption increased 16-fold over the course of 
the 20th century, and it continues to grow sharply. A total of 80 percent of the world’s energy needs 
are met via combustion of oil, natural gas and coal, in processes that release carbon dioxide, which 
is considered to be the main cause of climate change. What is more, the world’s supply of fossil 
fuels is finite. All of this leads to a threefold global challenge: simultaneously assuring our energy 
supply, establishing resources-efficient lifestyles and at least slowing global warming. In addition, 
consideration of future generations demands that we develop concepts for supplanting fossil resour-
ces with renewable resources, even if the new potential for extracting shale oil and gas (“fracking”) 
currently seen in some world regions makes this need seem somewhat less urgent.
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Pass the innovation-
policy test

The major priority areas, and the missions in them

While other countries continue to hold to nuclear power, in spite of the Fukushima nuclear disaster, 
the German government has reassessed the pertinent risks and, on the strength of a broad social 
consensus, has decided to initiate a transformation of our energy supply, aimed at taking us into 	
the age of renewable energy sources. The last German nuclear power station will go offline by 2022 
at the latest. This transition will require a major effort – while offering a major opportunity: for Ger-
many to become the first industrialised country with a highly efficient energy supply system based 
completely on renewable energy sources. In making this transition, Germany can become a model 
for other countries to follow, and it can develop new markets, as a lead provider. On the other hand, 
Germany’s reputation as a technological leader would suffer considerably if it were to fail in its 
energy-sector transformation and become non-competitive industrially in the process. 

	
Germany’s effort to speedily transform its energy system, and thereby make a climate-protection 
contribution that will attract the world’s notice, is thus a mission by which Germany’s innovative 
power is going to be measured. On the one hand, of course, the mission will consist of transforming 
the country’s energy supply system and of intelligently networking city-systems with decentralised, 
requirements-oriented structures, with a view to developing CO2-neutral, energy-efficient, climate-
adapted living areas. On the other hand, innovative changes in user behaviour will also play a sig-	
nificant role. Such changes will be driven by suitable efforts in early education and in developing 	
suitable, creative incentive systems. Cities will provide the decisive leverage in this transformation. 
They account for 75 percent of global energy consumption. They produce 80 percent of all global 
CO2 emissions. The process of transforming Germany’s energy system is thus closely tied to the 
development of Germany’s cities – also with regard to perspectives for Germany to function as a 
lead provider. This is also significant in that the energy-system transformation can be tested ex-	
tremely effectively, under defined parameters, within cities in regional contexts.

The energy-system transformation process has already been successfully initiated in Germany. It is 
aimed at eliminating Germany’s energy dependence on nuclear power and on (in the longer term) 
fossil fuels. Expanded use and integration of renewable energy sources within supply networks will 
take us only part of the way to that goal, however. An even more important contribution will come 
from more-efficient use of energy and resources that reduces overall consumption. The German 
government has addressed both of these priorities by providing a suitable framework, in its 6th 
energy research programme, for the energy-system transformation. Among the interdepartmental 
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funding initiatives the programme proposes, the Research Alliance especially welcomes the initia
tives on “networks” (“Netze”), “energy storage systems” (“Energiespeicher”) and “solar con
struction – the energy-efficient city” (“Solares Bauen – Energieeffiziente Stadt”). It urges that the 	
strategic focus on these research emphases be supported by the continuity that long-term research 
tasks require. Examples of such tasks include reducing the costs of the various types of renewable 
energy sources and of their integration within energy systems. 

The energy-system transformation will turn the basic structure of the existing energy supply upside 
down. Along with central power stations, with outputs oriented to the energy needs of the moment, 
the new structure will consist of decentralised systems that flexibly interact with intelligent storage 
systems to meet energy needs. The complexity of the overall system will increase, as an energy 
chain evolves into a power matrix. Similarly, growing fractions of volatile electricity generation will 
call for the energy system to have greater flexibility, on both the producer and consumer sides. 	
The main challenge of the energy-system transformation, however, will consist of linking high-per
formance, decentralised nodes for feed-in of wind power, hydropower, solar energy and biogas 
energy within an intelligent power grid – in a manner that provides supply reliability, comparable to 
the present reliability level, at acceptable prices. This immediately creates a need to expand and 
upgrade national and international electricity grids and energy storage systems. For example, dis-
tant offshore wind farms will need to be linked with major centres of domestic consumption, i.e. 
industrial centres and major cities, and large water-storage power stations will need to be integrated 
within the supply system to compensate for lacks of wind in the winter. To this end, energy-techno-
logy research and development should be intensified, and the resulting findings should be translated 	
into promising innovations, via intensified entrepreneurial initiatives. 

The Research Alliance has identified three emphases in research and development that are 	
especially important in light of the need to pursue the initiated energy-system transformation 	
persistently and systematically:
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Develop viable management concepts: 	
Currently, the transformation of the energy supply system is taking place on a number of different 
levels that are largely independent of each other. This is occurring as more and more cities and 
regions aim to convert as much of their energy supply as possible to locally or regionally based 
renewable sources. While with such efforts cities and regions achieve high degrees of self-sufficiency 
on paper, in their annual usages, they still often have to compensate for short-term demand peaks 	
or supply slumps by drawing power from national or international networks. In the longer term, such 
intermittent usage will lead to significant problems, unless robust, intelligent concepts and technolo-
gies are developed, and implemented, for managing interactions between partly autonomous regional 
networks and supra-regional networks. Such concepts and technologies, in turn, are of great interest 
for international energy markets, and they could become an important product offered by German 
industry.

Increase energy efficiency: 
It is largely clear what technologies need to be developed in order to make energy usage more 
efficient. Nonetheless, current rates of improvement in energy efficiency will not suffice to meet a 
key goal of the energy-system transformation: reducing primary energy consumption by 50 percent 
by 2050. In fact, with current improvement rates we will fall far short of that goal. We therefore 	
need to develop a regulatory framework that provides incentives for new business models in which 
energy efficiency is an attractive product or service. Concepts and business models that not only 
stimulate technological and services-related innovation in the area of efficiency, but also accelerate 
the market introduction of such innovation, are especially desirable. Such frameworks can be suit
ably tested, and studied for practicability, only in model regions and showcase projects.	

Study and adjust market mechanisms:  
The rapid growth of renewable energies will challenge the basic design of the electricity market as 	
it is today. The market’s current design will not be suitable for a changing energy system. For ex-
ample, at present no flexible gas-fired power stations or pumped-storage power stations are being 
built, because such facilities cannot be cost-effectively operated under current market conditions. 
This difficulty could delay the energy-system transformation, since such power stations will play a 
necessary and key role in any successful conversion of the energy supply, because they provide 	
reliable base capacities that can compensate for fluctuations in renewable energies. To change this 

The major priority areas, and the missions in them
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situation, it thus seems necessary to redesign the market so that it will reward not only the supply 
of energy but also the provision of capacities. What is more, support for the energy-system trans-
formation, on the part of both industry and society, will depend on the success of efforts to mini-
mise the relevant costs for industry and consumers.

	
Transforming the energy system is an extremely complex process. The difficulties are compounded 
in that the process takes place simultaneously on all levels (individual building, city district, city, 
region, state (such as German Länder), national (Germany) and beyond (Europe and North Africa) 
and cannot be managed by conventional methods. The energy-system transformation should thus 
be seen by all players as a continuous learning process in which new management and planning 
mechanisms can be tested, on a project-based level, and efficiently refined accordingly. Suitable 
projects should first be implemented within smaller, manageable frameworks, and then, on the 
resulting basis, gradually be expanded in size and complexity. In this regard, cities and regions are 
ideal learning platforms. In cities, it is relatively easy to determine what combinations of social, 	
economic, scientific and political factors best facilitate the emergence of sustainable lifestyles. In 
cities, it could soon be possible to showcase the essence of the energy-system transformation in 
practice, with intelligent distribution, and thrifty use, of renewably generated energy. The Research 
Alliance has detailed this image of a “City of the Future” in connection with the core project “CO2-
neutral, energy-efficient and climate-adapted city” (“CO2-neutrale, energieeffiziente und klima
angepasste Stadt”.3	

Thanks to its leading role in the areas of environmental technology and energy and climate policy, 
Germany has good opportunities to become a lead provider for sustainable, networked urban sys-
tems. Before such opportunities can be exploited, however, a highly visible lead market has to be 
created. German cities should integrate new technologies, products, services and infrastructure 
solutions on a prototypical basis and thereby render the sustainability benefits of such integration 
measureable. This process, by necessity, entails promoting interdisciplinary cooperation within 

Create showcases and 
learning platforms

3	 Cf. “Morgenstadt – Eine Antwort auf den Klimawandel” http://www.bmbf.de/pubRD/morgenstadt.pdf, and “Hans-Jörg 
Bullinger und Brigitte Röthlein. Morgenstadt – Wie wir morgen leben, München 2012” (City of the Future – How we’ll be living 
tomorrow).

Provide an answer to 
climate change
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Health and nutrition

“Demographic change, radical changes in lifestyles and scientific and tech-

nological progress are creating completely new challenges in the health 

sector. Efforts to solve the resulting complex issues, at the junctures be

tween biology, medicine, ICT and the social sciences, will also create op-

portunities in the health-care market, one of the most important markets of 

the future. In the process, innovation in the interest of effective prevention, 

effective diagnostics and effective therapies will play a key integrative role. 

For this reason, we call for intensive networking and close cooperation, 

between the science, industry, policy-making and care sectors, with a view 

to using this potential optimally.”

(Prof. Dr. Andreas Barner)
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While the numbers of births in Germany have dropped by about half over the past 50 years, life 
expectancy – as in many industrialised countries – has increased by an average of more than 35 
years since the beginning of the 20th century. Life expectancy is now expected to increase by three 
months with each passing year, and thus more than half of all children born today will live to cele
brate their 100th birthday. Already, statistically speaking, one out of every two men in Germany live 
to be at least 80, and one out of every two women live to be 85. 

Our society’s people are thus living longer and longer. The numbers of senior citizens, as a per
centage of the population as a whole, continue to increase. And more and more people are staying 
healthy as they age. The rates of physical disabilities and chronic ailments in old age have de
creased. At the same time, many serious illnesses have become so prevalent that they are now 	
considered common diseases. Many of these illnesses, such as cancer, diabetes, certain cardio
vascular diseases, rheumatism and dementia, typically first appear when patients become elderly. 
Unhealthy lifestyles function as risk factors in their occurrence. Such illnesses create major 	
challenges for a) affected patients and their families, b) society as a whole and c) the health-care 
and related research system. They also indicate that more attention needs to be given to preventive, 
health-promoting medicine, so that more and more people can live to an old age in good health.

Working toward a “society of longer life expectancy” means more than simply increasing the av- 
erage life expectancy. It also – and especially – means improving living and working conditions with 
a view to giving people more healthy, fulfilled years of life. Medical research and social innovations 
play equally important roles in work toward that goal. With holistic models for the “society of longer 
life expectancy”, Germany can take on a pioneer role, for the world as a whole, in showing how to 
manage demographic change. For many, such efforts immediately recall, and build on, Germany’s 
former importance as the “pharmacy to the world”. 

At the same time, attention needs to be given to the younger generation. Many of today’s children 
and adolescents are overweight and/or suffer from diabetes, allergies or addictions. At the same 
time, new medications are often inadequately tailored for children. In times of greater life expec-
tancy, therefore, the health of children and adolescents needs to be given even greater attention.  

The major priority areas, and the missions in them
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Another relevant aspect is that demographic change is creating new challenges for companies. 
Workforce health, as a productivity factor, is becoming more and more important with regard to 
companies’ competitiveness. Promotion of employee health is now recognised as a strategic 	
success factor. In-company health management is becoming a factor that sets companies apart 	
in the competition for talent.

Making it possible for people to live healthy lives at all ages is an ambitious innovation-policy 	
mission, one that calls for rethinking traditional attitudes and reorienting available resources in 	
science, industry and society. The topics of the three core projects that the Research Alliance is 
supporting, in the framework of the Federal Government’s High-Tech Strategy, give an idea of what 
such a reorientation could look like. “Prevention for more health and quality of life” (“Prävention 	
für mehr Gesundheit und Lebensqualität”), and “Innovations for individualised medicine” (“Innova
tionen für die Individualisierte Medizin”), are two of the projects. Their results are of direct and 	
indirect relevance for the success of the third project, “Living an independent life well into old age” 
(“Auch im hohen Alter ein selbstbestimmtes Leben führen”). 

These three projects are already producing clear findings and perspectives relative to necessary 
innovations in the health-care sector. 

	
Strong basic biomedical research provides the foundation for all medical progress. Such research 
helps to illuminate the interactions between a) the body’s signal and metabolic systems and b) 
complex environmental influences, at the molecular level. That makes it indispensable in manage-
ment of aging processes and common diseases. When linked with a system-oriented understanding 
of the processes occurring in the human body, it can help develop effective therapies and preven-
tion-oriented recommendations. 

Translation of the results of such basic research, into clinical practice, needs to be quick and effec-
tive. Achieving that aim means improving integration of basic research with clinical research. Such 
integration is the key to successful translation of new findings from laboratory clinics to patients 	
in hospitals. It thus directly benefits patients. Translational research and care research should thus 
be essential components of the development of innovative therapies or preventive measures. 

Intensify research  
for a society of longer 
life expectancy
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In a society of longer life expectancy, medical research must consider lifetimes in their entirety. 
More intensively than in the past, it needs to consider all phases of life and see the relationships 
between different phases. Only with such a lifespan perspective can researchers learn how the 
occurrence of diseases in old age depends on the effects of earlier phases of life. Relevant long-
term studies need to be initiated. Their findings will enrich the resources available to preventive 
medicine. Today, it is unquestioned that a balanced diet, exercise and mental activity have a 	
positive impact on health. Further research is needed into the specifics of the pertinent inter
relationships, including such specifics for different relevant groups.  

All research fields that have to do with human well-being and human behaviour need to be linked 
more closely in the interest of better identification and application of effective preventive measures 
in medical care. Scientific studies are needed that look at human behaviour in the context of 	
socio-economic background, and use the results to derive pertinent recommendations. This is 
especially true in that innovative prevention research moves beyond the boundaries of a purely bio-
logical focus. It also takes account of health-relevant environmental conditions, such as conditions 
at home or in the workplace. Intensified research into individual impact and risk factors, including 
both genetic and behaviour-related factors, could help make therapies, diagnostics and prevention 
considerably more precise and effective than they currently are. New measuring instruments and 
procedures could give patients at risk the opportunity to monitor key biomarkers themselves, just 
as it now possible for diabetes patients to measure their own blood sugar levels. 

Demographic change is a profound form of structural change that offers numerous opportunities to 
implement technological and social innovations in combined ways that benefit people. For example, 
intelligent assistance systems can help elderly people stay independent longer, by promoting 	
mobility and independence in their normal home environments, in spite of ongoing losses of physi-
cal and mental adaptability. Such systems provide both compensatory support and optimised, 
incentive-controlled challenges. It is important to design compensatory assistance systems so that 
they assist people flexibly, without diminishing users’ existing capacities by promoting their non-
use. Assistance systems are designed to build and promote capacities individually, and intelligently 
determine optimal degrees of challenge and newness for their users, thereby supporting develop-
ment of capacities into very old age. In such contexts, traditional sectors such as health-care servi-
ces, (nursing) care, medical technology, housing and IT interact in new ways. 

The major priority areas, and the missions in them
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Developing medications and therapies that meet major medical needs, by treating diseases for 
which only inadequate treatments, or no treatments whatsoever, are available, is an activity that 
greatly benefits patients and can also be economically promising. The better therapies are tailored 
to patients’ individual needs, the more effective they will be. Thanks to progress in molecular bio-
logy and genome research, in combination with translational research, such individualisation of 
medicine is coming within reach, and it will open up new possibilities in diagnostics, therapy and 
prevention. In the process, identification of biomarkers is growing in importance. Biomarkers 
enhance the value of predictive diagnostics. And diagnostic services are becoming more and more 
important in economic terms. Innovations in laboratory diagnostics, along with the development of 
new measuring instruments and procedures for medical monitoring of patients at risk, also have 
attractive economic potential.

Great potential for growth is seen in the development of foods that are specifically adapted for 	
specific ages and life situations of consumers. Nutrition researchers and the food industry should 
cooperate closely in order to tap such potential. Furthermore, the broad field of prevention offers 
space for new business models. Relevant activities include the development of new technologies 	
for measuring and visualising bodily functions and states of health. They also include the develop-
ment of integrated prevention services oriented to comprehensive well-being – including services, 
for example, that would offer customised diets, medical care and sports activities as complete 
packages in the context of “health travel”. 

	
It is already clear that IT and knowledge-based systems are going to change health care and human 
life in lasting ways. New health-sector services and professions are emerging in the context of 	
telemedical networks – for example, networks linking private households in rural areas with control 
centres at distant university hospitals. And in areas outside of telemedicine, integration of bio
medical data within secure, powerful telematic infrastructures will improve health care and, thus, 
benefit patients.

Use of digital technologies is not an end in itself; its purpose is to enlarge the range of options 
available for professional response. Intelligent integration, applied to the continually growing flood 
of valuable medical data gained through research, development and clinical practice, is generating 
new findings that can be translated into innovative solutions for prevention, therapy and health 

Enhance well-being 
and value creation via 
innovation 

Identify and use 
e-Health opportunities
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“Mobility is a basic human need. Research and development give us the  

potential to make mobility energy efficient and sustainable – i.e. ecologi

cally and socially compatible, and economically viable – so that we can  

continue to be as mobile as we need to and want to, in the long term.  

Networks that integrate people and vehicles open up possibilities for com-

pletely new forms of mobility and business models. All transport systems 

present very similar technological challenges with regard to optimising 

energy efficiency – so the sector offers potential synergies, synergies that 

we want to exploit. At the same time, the sector’s complexity is continually 

increasing, and mastering that complexity will be the key to protecting  

relevant jobs in Germany over the long term.”
	
(Prof. Dr. Thomas Weber)

Sustainable mobility
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Mobility on land, water and in the air gives us personal freedom and enhances our quality of life. It 
is the indispensable basis for our economic activities, it brings us goods from throughout the world 
and it promotes our prosperity. It facilitates our social contacts and enriches our life experience. 
Our need for mobility translates into ever-growing transports, however, especially in the context of 
globalisation and international work-sharing. And the transports involved not only consume the 
world’s limited fossil resources, and large areas of land, they also generate growing numbers and 
levels of traffic jams, noise and air pollution. The latter problem is especially acute in the world’s 
rapidly growing megacities and metropolitan areas. Currently, transports account for some 18 per-
cent of technology-related CO2 emissions. Road transports alone account for a full 17 percent of 
such emissions. At the same time, passenger transports are forecast to grow by a factor of 3 to 4, 
and goods transports by a factor of 2.5 to 3 (measured in terms of kilometres travelled), over the 
period 2000 to 2050. By 2030, the number of commercial aircraft in service worldwide will be 	
double what it is today. And most of the growth will occur in emerging and developing countries. 
Transports in industrialised countries, already at high levels, will continue to increase sharply. This 
will be especially true for goods transports. 

For a highly industrialised, major exporting country such as Germany, located in central Europe, 	
and with a dense, modern transport infrastructure, it is vitally important to be part of the move 
towards sustainable mobility. Germany’s citizens spend more on mobility – an average of 15 per-
cent of their disposable income – than they do on food. Germany’s three strongest industrial 	
sectors in terms of revenue – automotive industry, wholesale/retail and logistics – depend directly 
on mobility. And Germany’s transport sector accounts for some three percent of its gross domestic 
product. About one out of every 19 employees works in this area. If one expands this perspective 	
to include the various manufacturing industry sectors that can be directly allocated to the priority 
area “mobility”, then one can conclude that some eight percent of Germany’s total workforce is 
employed in areas related to mobility products and mobility services. German companies are among 
the world’s leading makers of road and railway vehicles, ships, and, in European cooperation, 	
aircraft. Mobility products and components account for about one-third of all German industrial 
exports.

How can we stay mobile – in a sustainable way? How can we reduce our greenhouse-gas emissions 
without endangering our mobility? These are central questions in a mission aimed at producing a 
sustainable-transport policy that can make long-term economic prosperity in this area environmen-

The major priority areas, and the missions in them
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tally compatible. In the priority area “sustainable mobility”, therefore, the Research Alliance is seek
ing solutions that are energy efficient and ecologically sustainable and yet do not reduce mobility in 
any way – i.e. that make it possible to maintain and even expand value creation, in Germany, for 
mobility products, in the long term. In the process, the Alliance is applying an integrated approach 
that looks at all relevant points of leverage. The Research Alliance is considering mobility from a 
holistic perspective. In doing so, it is looking beyond electromobility, which is being studied espe-
cially intensively by the National Platform for Electromobility (NPE) and the National Organisation for 
Hydrogen and Fuel Cell Technology (NOW). The Research Alliance’s work in this context focuses pri-
marily on the three areas of transport, materials and production, and it takes all modes of transport 
into consideration.

	
Only via such an integrated, complete perspective can we optimise transport flows so as to avoid 
traffic jams, save time and conserve valuable resources. Such a perspective thus looks less at indi-
vidual modes of transport, whether on land, on water or in the air, and more at the entire mobility 
system. Within that system, the key aim for the future will be to build seamless intermodal mobility 
chains that every person and logistics company can use in accordance with his/her/its individual 
needs, and that optimally serve both users and the environment. This will mean linking all modes of 
transport, in real time, so that a highly precise picture of the momentary traffic situation is always 
available. Methods for individualised transport distribution and management can then be developed 
on the basis of such precise traffic-situation pictures. In urban regions, such methods will take the 
form of individually usable routing services. In such scenarios, for example, a person might well 	
turn to his/her mobile phone for an app that shows the fastest, most cost-effective or most environ-
mentally friendly way to get to work on any given day. 

Needless to say, the task of intelligently managing and guiding transport flows, even across interna-
tional boundaries, still necessitates a great deal of research. The research questions involved have 
to do especially with integration of information and communications technologies with modes of 
transport and with the transport infrastructure. How can different modes of transport communicate 
with each other and with their environment? How can the data they provide be made available, and 
processed, intermodally and internationally? How can such data be used to produce simulations 	
and forecasts that greatly improve on today’s traffic advisories? How should the interfaces for the 
pertinent data exchange be defined and standardised? How can the security and integrity of the 

Study intelligent, 
integrated management 
of transport flows
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pertinent processed data be reliably assured? Can we, or must we, leave such data processing up 
to providers of cloud-based services? 

All collection and use of data in any connection with transport-flow optimisation must take place 	
in a binding legal framework. In addition, all companies that generate data with transport resources 
must be willing to cooperate intersectorally and internationally for the sake of the overall data 	
system. Such cooperation is also a needed as a basis for research and establishment of intermodal 
incident-management systems. 	

The Research Alliance views the field of (partly) autonomous mobility as particularly critical to the 
success of transport research for Germany. Such mobility will enhance traffic safety – in road 
transports, for example – but it will also allow people to remain mobile (in this sense) much longer 
during old age. In light of demographic trends, such systems will be in demand worldwide. While it 
will be quite some time before any automobiles are driven completely by autopilot, assistance sys-
tems, able to do such things as bring a vehicle to a safe stop at the side of the road (when a driver 
suddenly loses consciousness, for example) or automatically take a vehicle to the nearest available 
parking spot in a parking facility, are already near. Developing the technological components of 
such pilot applications should be among the priority objectives of the research agenda. Communi-
cation between different modes of transport, and between modes of transport and their infrastruc-
ture, plays a central role in such applications. Artificial intelligence methods need to be refined with 
a view to achieving the necessary sensory and response capabilities in vehicles (sensors, actua-
tors, standardisation of communications protocols for data exchange). And such efforts must take 
account both of cross-cutting aspects and of the interoperability between autonomous and non-
autonomous systems. The robustness of such interaction/interoperability systems is a key basis 	
for (partly) autonomous mobility. This is especially true in that such systems must have cooperative 
architectures that reliably guard against failures and tampering. Furthermore, standardised pro
cedures for testing autonomous systems need to be established, so that the performance of such 
systems can be consistently assessed.

The tasks of developing innovative solutions for optimising transport flows, and of achieving (partly) 
autonomous mobility, are tasks perfectly in tune with the core competencies of Germany’s indus
trial sector and its world-leading mobility industry. In both of these areas, value creation needs to 

Promote pilot projects 
for autonomous 
mobility 

The major priority areas, and the missions in them



48	 Industry-Science Research Alliance Prospect Study 

be protected and expanded. Such efforts will be supported by mobility providers with new business 
models – for example, providers that carry out customised processing of transport data or lease 
autonomous taxis or other types of transport vehicles. 

The legal framework called for in connection with autonomous mobility is broader in scope than 
that required for optimised management of transport flows. The reason is that the area of auto
nomous mobility, along with data management and protection, also involves special aspects of 	
liability, certification and insurance. What is more, autonomous systems are not likely to automati-
cally be accepted by a society that so greatly values individual driving pleasure. The advantages and 
disadvantages of autonomous vehicle systems need to be openly discussed in a public framework. 
The necessary role to be played by the state, in development and use of comprehensive, high-qual
ity data sources, needs to be clearly defined from the outset. International standards for permit and 
certification procedures are needed that will give developers and operators of innovative mobility 
solutions the necessary legal certainty. Ideally, the state should promote the development and 	
market introduction of such solutions, by creating demand and serving as a reference customer.

	
Much work in the area of materials research remains to be done before mobility can become 
sustainable. New materials will help improve the efficiency of vehicles with combustion engines, 
thereby reducing their emissions. Carbon-fibre vehicle bodies and structural elements, for example, 
can reduce the weights of vehicles, thereby significantly cutting their fuel consumption. What is 
more, such components enhance active and passive safety. New types of lubricants could further 
reduce friction between different components of drivetrains, and between vehicles’ bodies and 	
passenger compartments, thereby helping to optimise energy management for vehicles. In addition, 
low-friction surface structures can reduce flow resistance. Functionally integrated multi-material 
systems can enhance thermal and noise insulation in vehicles, and improve vehicles’ ability to 
absorb and reflect solar energy in keeping with weather. 

While new materials for lightweight construction, and improved energy and heat management, are 
important issues for all types of vehicles, battery research is oriented primarily to electrically pow
ered vehicles. The success of electric vehicles depends decisively on the performance, capacity 
and costs of the batteries used for traction (drive). One of the urgent tasks in the area of electro-
chemical materials research is to develop improved materials for lithium-ion batteries. In addition, 

Consolidate materials 
research and orient  
it to value-creation 
chains
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state, for supporting such research, include public (co-) financing of collaborative and cooperative 
industrial research. Such support should be sustainable, provided in pre-competitive phases and 
broadly effective. Apart from unique breakthrough innovations in lighthouse projects, it should 	
primarily emphasise gradual improvements that have positive impacts on all manufacturing sectors. 
For example, even small steps of progress in basic research will help to move development of elec-
tromobility forward. 

The agenda for production research is defined primarily in accordance with three sub-areas for 
which funding needs to be provided: materials and production technologies, machine technologies 
and production structures. 

The first of the aforementioned areas includes integration of new hybrid-materials systems, such 	
as those needed for series production of lightweight components and vehicles. It studies ways of 
functionalising surfaces and of preforming components, close to their final contours, with locally 
adapted property profiles. It also seeks to simulate entire production-process chains, to enhance 
planning of resources-conserving production.

In the area of machine technology, research should lead to innovations that facilitate complete-pro-
cessing systems and process integration. Such innovations include advances in flexible automation 
(with regard to both series and technologies), and in modular machine concepts and principles.

Work in the area of production structures aims to develop system-based understandings of produc-
tion systems and networks. It develops concepts for global production networks that are especially 
robust – that, for example, are hardly affected by natural disasters or economic crises, because 
they have the ability to flexibly adapt to unexpected situations. Flexible factories would be the “flag-
ships” of such production networks. In combination with innovative operator and service models, 
such factories could become a great German export success.
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From the outset, all relevant players, in the industry, science and policy-making sectors, and in 
society, should be involved in designing this research agenda. Production research is facilitated by 
reliable planning, especially in connection with infrastructure projects, as well as by streamlined 
application procedures, which benefit small and medium-sized enterprises in particular. The 	
“Central Innovation Programme for SMEs” (ZIM) provides a positive example of such procedures.

In addition, because mobility plays such an important role in our everyday lives, it seems especially 
important for research findings and innovations to make themselves felt, in positive and visible 
ways, in all modes of transport. Such effects set good examples. The public sector can contribute 
significantly to such implementation – for example, it can orient its own procurement policies 
accordingly and ensure that its vehicle fleets feature innovations made in Germany.

Bring innovations to 
people’s everyday lives

The major priority areas, and the missions in them
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	 •	Research and innovation policy in this context should continue to focus primarily on the 	

three areas of transport, materials and production, and take all modes of transport into 	
consideration.	
	
	
	

•	Transport-flow optimisation and (partly) autonomous mobility systems will play critically 
important roles in efforts to assure future mobility.	

•	Main requirements areas: Making the necessary data available (intermodally, in real time); 
shaping the pertinent legal framework; and fostering societal acceptance, via activities such 
as highlighting innovative mobility concepts in showcase projects	
	
	
	

•	Materials play a key role in efforts to enhance the efficiency and safety of transports. 	
Examples: Alternative drive systems, storage systems, lightweight construction, energy 
management. Chemical research and development plays a central role in this area.	

•	Main requirements areas: Intensification of pertinent research and development, throughout 
all sectors, and along complete value-creation chains – covering the full spectrum from 	
assuring supplies of, or finding substitutes for, critically important raw materials to recycling; 
intensified promotion of industrialisation and market introduction relative to new materials

Transport:

Materials:

In brief: 
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•	Evolution of technologies for robust, flexible and resources-efficient production of sustainable 
mobility products, with a view to reinforcing our strengths and thus protecting value creation 
in Germany 	

•	Main requirements areas: Promotion and development of innovative, resources-efficient 	
solutions in production and materials technologies, in mechanical and plant engineering and 
with regard to flexible production systems and global value-creation networks

Production:

The major priority areas, and the missions in them
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“In the digital economy and society, the Internet of things and services  

will be a central driver of innovation in all five priority areas. With the core 

project “Industry 4.0”, the Research Alliance has successfully initiated 

steps for assuring Germany’s future as a production centre. Intelligent  

products will become innovative platforms for new Internet-based services 

and business models. A second core project, “Internet-based services for 

industry” (“Internetbasierte Dienste für die Wirtschaft”), could well provide 

decisive impetus for the Internet economy in Germany.” 

 
(Prof. Dr. Henning Kagermann)

Communications and IT
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Information and communications technologies are transforming our world. For 20 years now, peo-
ple have been using the Internet to communicate in real time. We’ve hardly begun to understand 
how this epochal innovation is really changing our daily lives, and we’ve hardly learned to manage 
the resulting disruptive changes in markets and social structures. And now the next revolution is 
appearing: the Internet of things, data and services.

This revolution will fuse the physical and digital worlds and create intelligent new infrastructures. 

	
The core of this revolution has been produced by the evolutionary development and convergence 	
of two technologies. The first of these is embedded systems – high-performance mini-computers 
that are being integrated into all sorts of objects and thus making them “intelligent”. Equipped with 
sensors and actuators, such intelligent objects gather data from their surroundings and respond 	
to it. The second of these comprises upgrades of the Internet, which have been proceeding in giant 
steps. Use of social networks, and execution of business transactions in cyberspace, have been 
growing sharply. The new Internet protocol, IPv6, will greatly increase the number of available IP 
addresses. Technical progress, leading from mainframes to PCs and to cloud computing, in combi-
nation with continuing miniaturisation of computers, is increasingly making computer-based infor-
mation processing ubiquitous. 

Technically, “ubiquitous computing” is now based on cyber-physical systems (CPS), which are 	
autonomous physical objects, with embedded minicomputers, that are interlinked via wireless 	
Internet connections. In the Internet of things, data and services, therefore, any technical device 
can communicate at high speed with any other device in the world. Current information about 	
the status of individual devices and their environments can be accessed at any time. This means 
that technical infrastructures can be monitored and operated remotely, even at great distances. 	
Via networking, large numbers of complex technical processes can be simultaneously controlled 
and optimally coordinated. This trend will reach and affect all important technical systems in 	
infrastructure management – in areas as diverse as energy supply, traffic control and management 
of urban centres.	

Support the transition 
to the digital society

The major priority areas, and the missions in them
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Germany needs to move rapidly to prepare for the resulting transition to the digital economy and 
society. In order to protect employment and value creation in Germany, it needs to apply its tradi
tional strengths in engineering, including mechanical and plant engineering, and its competencies 
in software technologies and semantics, to the task of exploiting the potential for innovation in 	
the “Internet of the future”. In the priority area of communications, this need is being met via the 
two core projects “Industry 4.0” and “Internet-based services for industry”. While the first of these 
is focused primarily on the emerging Internet of things, the second is oriented to the digital-eco-
nomy possibilities found in the Internet of services. 

	
Germany has one of the world’s most competitive industrial sectors. An important reason for this 
competitiveness is found in German companies’ capabilities for managing complex, geographically 
distributed industrial processes involving work-sharing. Germany has been applying information and 
communications technologies in this area for decades. Germany’s strengths as a world supplier of 
factory equipment, and as a developer and producer of embedded systems, provide an outstanding 
basis for pioneering accomplishments on a new level of industrialisation, a level now referred to as 
“industry 4.0”. The Internet of things will make highly flexible and efficient production on that level 
possible, since companies will soon be able to link their machines, production systems and facto-
ries in global networks, as cyber-physical production systems (CPPS), and coordinate production-
relevant processes extremely precisely. CPPS comprise intelligent machines, storage systems and 
operational equipment. In CPPS, all such elements, throughout all relevant areas, including inbound 
logistics, production, marketing, outbound logistics and service, are completely linked within IT 	
networks. CPPS make it possible to design and use control and regulation processes that are much 
more highly differentiated than similar processes of the past. This is bringing changes of epochal 
proportions to the manufacturing sector. The changes may easily be compared to the three major 
industrial revolutions that ushered in our modern industrialised society: the invention of the steam 
engine, at the end of the 18th century, the invention of the assembly line, at the end of the 19th 
century, and the development of electronic control systems in the second half of the 20th century. 
The pending fourth industrial revolution will produce “industry 4.0”. 

“Smart” factories are at the heart of the “Industry 4.0” mission. Thanks to CPPS, they operate with 
a completely new type of production logistics, in which all products are uniquely identifiable, and 
localisable at all times. All products “know” their own history, their current status/conditions and 

Use Industry 4.0 to 
help protect Germany’s 
future as a production 
centre
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any relevant alternative pathways to their desired final status/condition. The CPPS are vertically 
networked with the business-management processes for individual factories and companies, 	
and they are horizontally networked with widely distributed value-creation networks that cover the 
full spectrum of production, from orders to deliveries. They make it possible to control and manage 	
products and their production systems throughout their entire life cycles. Compared to conven
tional factories, a smart factory is less susceptible to disruptions and is able to produce more effi
ciently. Operating at the highest levels of productivity and quality, smart factories still provide signi-
ficantly higher flexibility and robustness, and they use resources optimally. They make it possible	
to manage production processes of ever-growing complexity. Consequently, they make production 	
more cost-effective. Industry 4.0 thus does not refer solely to optimisation of existing IT-based 	
processes. It also entails the development of previously inaccessible potential, potential that arises 
via precise monitoring and tracking of detailed production processes and global effects. It thus 	
also helps make relationships with suppliers and customers more intensive and more beneficial, for 
all parties concerned.

Research and development of CPPS, and introduction of CPPS, offer German industry the oppor
tunity to be first in exploiting the Internet of things for a fourth industrial revolution and in taking 
advantage of the possibilities of intelligent production systems. Efforts should thus be made, via	
a dual strategy, to make Germany both a lead provider and a lead market for Industry 4.0. 

	
The successful implementation of this strategy will be a herculean task, one that calls for extensive 
cooperation and that far exceeds the realm of research. Specifically, the task includes inter-sec
toral networking of all production operations, with use of common standards, on the basis of a 	
reliable reference architecture, and with the aid of an adequate base infrastructure. It will also call 
for creation of new work and social structures that combine high levels of individual responsibility 
with decentralised management models, thereby offering employees greater latitude to shape and 
structure their own work. Because a smart factory is a highly complex virtual system, its operation 
calls for people who can manage and make decisions. The fourth industrial revolution will lead to 	
a paradigm change in man-machine and man-environment interactions and bring about new forms 
of collaborative factory work. It requires an extensive legal framework – in particular, a framework 
for dealing with issues of liability, intellectual property and cartel law, and for penalising product 
piracy. And, of course, issues of security and data protection have to be addressed. The Research 

Support new forms of 
collaborative work 
with suitable research

The major priority areas, and the missions in them
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Alliance’s promoter groups on communications and security are collaborating closely with regard to 
these critical success factors, and they are discussing such issues with the Federal Office for Infor-
mation Security (BSI) and with the data-protection experts of the relevant specialised associations.

Germany’s industrial sector is in a good position to assume a pioneering role in establishing In
dustry 4.0. Nearly half of all German exports come from the manufacturing sector. Germany has 
numerous “hidden champions” that are world leaders with specialised products and services. Of 
the 100 most successful small and medium-sized enterprises (SMEs) in Germany, 22 operate in 	
the mechanical and plant engineering sector. And three of those 22 are among Germany’s top ten 
SMEs.4  Many companies in Germany’s mechanical and plant engineering sector see their strongest 
competitors within Germany.5  What is more, plants and equipment are among Germany’s most 
important export products, along with automobiles and chemical products.6  German providers of 
plants and equipment expect their leading position to last: a full 60 percent expect their competi-
tive position to improve over the coming five years, and nearly 40 percent are aiming to maintain 
their current position. In spite of the competition from Asia, employment levels in the manufac
turing sector have remained relatively stable over the last ten years. German companies, especially 
companies in the automotive and mechanical engineering sectors, are leaders in the area of 	
embedded systems. German providers of specialised software for managing complex business 	
processes also rank among international leaders. The capacities and competencies present in 	
Germany need to be consolidated. A transformation process is needed that would dovetail with 
intensive cooperation between the ICT sector and two sectors that have long been strong in 	
Germany – the electrical and mechanical engineering sectors. 

In January 2012, the Research Alliance initiated an “Industry 4.0” working group, comprising some 
50 science and industry representatives. That group developed specific overarching (cutting across 
sectors and fields) recommendations. Then, in April 2013, at the Hannover Messe trade fair, the 
group presented the recommendations to the German Federal Government in the form of a final 
report. On that basis, three associations – the Federal Association for Information Technology, Tele-

4	 Wirtschaftswoche Ranking, WiWo, 4/2013, p. 40–50.
5	 VDMA Tendenzbefragung 2012.
6	 Source: BVA
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communications and New Media (BITKOM), the German Engineering Federation (VDMA) and the 
German Electrical and Electronic Manufacturers’ Association (ZVEI) – will now continue the work in 
this core project.

	
While most companies now use ICT solely as a tool that supports their existing processes, a transi-
tion to a digital economy, with digital companies, is gradually taking place. For the companies in- 
volved in this trend, information and communications technologies are the key driver of product 
and process innovations. At the 2012 IT summit (IT Gipfel 2012), the total economic value of intelli-
gent networks, for the areas of energy, transports and administration, and of relevant overarching 
effects, was placed at EUR 55.7 billion.7 

The technological strengths that Germany has relative to the area of the Internet of things are 	
currently not being adequately supported via suitable business models.  Too little effort is being 
made to combine innovative products and services with market and business strategies. The core 
project “Internet-based services for industry” (“Internetbasierte Dienste für die Wirtschaft”) is 
designed to change this situation.

The explosive spread of hundreds of thousands of apps, on common smartphone platforms, attests 
to the importance of an Internet of services. To date, efforts to provide relevant services have 
focused solely on data and services for private consumers.  Business apps will play a more and 
more important role in future, however. Increasingly, economic growth will occur via new business 
processes and business models within the Internet-based services sector.

Such applications, known as “big data” applications, produce and analyse enormous volumes of 
data. Via such analysis, patterns can be identified and converted into pieces of information that 
can be linked to provide the basis for the development of new services. In the process, new infra-

Develop the Internet 
as a business platform 

7  BMWi (Ed.): Intelligente Netze: Potenziale und Herausforderungen. Metastudie des Fraunhofer ISI und Orientierungspapier des 
MÜNCHNER KREISES. Zusammenfassung der Ergebnisse anlässlich des Nationalen IT-Gipfels 2012 in Essen, November 2012 
(Intelligent networks: potential and challenges. Metastudy of the Fraunhofer ISI and orientational paper of the MÜNCHNER 
KREIS. Summary of the results produced by the 2012 national IT summit held in November 2012 in Essen).

The major priority areas, and the missions in them
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structures are being created, with a comprehensive range of services covering all areas of life. Such 
business services are aimed at various different customer segments. They are designed in accord
ance with a broad range of requirements relative to availability, security and real-time capability.  
And in addition to having impacts on services for private consumers, this is affecting the business 
sector –  business webs are being established, with service-oriented architectures for business 
software (SOA-based), that support end-to-end, inter-company business processes, and that make 
flexible business networks possible and facilitate vertical integration, from business strategy to the 
machine level.

As a result, business processes can be optimised via fully automatic processing of real-time re- 
sponse data, with ever-finer resolution. This, in turn, makes it possible to align supply and demand 
quickly and resources-efficiently, for the benefit of customers, suppliers and society as a whole. 
Cloud computing is an important step toward the full realisation of this vision. It transfers the 	
“use rather than own” business model to the IT sector. In cloud computing, computing and storage 	
resources are flexibly provided via the Internet, as a service and in the quantities momentarily 
required by the user. Software-based development tools and applications can also be provided via 
cloud-based models. “Cloud computing” represents a fundamental change in provision of ICT-
based services.

It amounts to a paradigm change, with radically different services structures for producers and con-
sumers. This change is also being driven by the use of smart devices for Internet-based services 
platforms and business models. Via the technical “intelligence” embedded in them, smart devices 
have product “memories” – they “know” how they are produced and how they are best used. Such 
product “knowledge” can be used, in the smart factories of industry 4.0, to help optimise produc-
tion systems and networked value-creation chains. And it can be used to provide new Internet-
based services. This is because smart devices constantly gather data from their surroundings. The 
data they gather (“big data”) can be collected in a “trusted cloud”, via intelligent networking, and 
then processed in real time, with suitable algorithms. Such processing yields new knowledge that 
can be used to provide customers with individualised services.
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The major priority areas, and the missions in them

Large corporations will be able to afford their own “private clouds”, complete with suitable firewalls 
and protective mechanisms. For reasons of cost, small and medium-sized enterprises will continue 
to have to rely on “public clouds”. The Internet will thus become an infrastructure of infrastructures 
– with clouds as system-critical elements. For this reason, the existing action programmes relative 
to cloud computing need to be expanded – to ensure that German industry retains the indepen-
dence, control and robustness it needs in this new area, and to guard it against outside market 
impacts and possible monopolies.  
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•	The priority area “communications” was established in 2009, to take account of the 	
growing role of information and communications technologies in value-creation processes. 
That designation now falls short of what is needed. The reason is that the Internet of things 
and services is becoming an innovation driver in all priority areas. The priority area “communi-
cations” should thus be renamed “digital economy and society”.	

•	The economic transformation currently underway, leading to a web- and knowledge-based 
service economy, is irreversible. The opportunities provided by this transformation should 
thus be used to the fullest, on the basis of a strong industrial core (the core project “Industry 
4.0”). Future emphases in this area should be placed on the “Trusted Cloud” initiative and 	
on the forward-looking project “Internet-based services for industry”.	

•	The Research Alliance initiated the working group Industry 4.0 in cooperation with acatech – 
the National Academy of Science and Engineering. The group was formally established in 
January 2012. In the framework of the Hannover Messe 2013 trade fair, this working group’s 
recommendations were presented to the associations BITKOM, ZVEI und VDMA – and thus 
this forward-looking project has been successfully transferred to an implementation platform. 	

•	Exchanges need to take place between those involved in working on this platform and those 
involved in other support activities, both current and future, in the priority area “digital eco-
nomy and society”. At the same time, the results of the “Industry 4.0” implementation plat-
form, relative to overarching issues such as security or standardisation, need to be provided 
to other priority areas as well, via knowledge transfer.	

•	The core project “Internet-based services for industry” should be continued, in two parallel 
action programmes.	

In brief: 
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•	The first programme will have the task of promulgating knowledge gained in the lighthouse 
project “Theseus – new technologies for the Internet of services”, in order to expand 
Germany’s lead in the area of semantic technologies and other basic technologies. 	

•	The second programm will have the task of developing the new potential for value creation 
that emerges via linking of “smart-device” data, from core project “Industry 4.0”, on innova-
tive services platforms. 

The major priority areas, and the missions in them
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“Security is not simply an issue of research or technology policy. It also 

represents a political task: security is the basis for the trust that holds our 

society together. Protecting valuable property in lasting ways – and this is 

all the more true in the digital age – is thus not a question of ideologies, 

but of intelligent networking of economic and innovation-policy measures. 

We must work together to improve Germany’s position, including its inter-

national position, in the lead market for security.” 

 
(Dr. Karsten Ottenberg)

Security
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The Internet is an innovation driver, an engine for growth and employment – and a virtual space that 
harbours real dangers. The more tightly interlinked the international network becomes, the greater 
the value-creation opportunities it offers – for above-board players, yes, but also for purveyors of 
dubious business models and for organised crime. As more and more persons shift considerable 
percentages of their activities into the Internet – whether via shopping or via exchanges in social 
networks – the more attractive criminal activities such as forging of electronic identities and unau-
thorised data collection become. Many people have a false sense of security when they are surfing 
the network. They imagine that their identity is just as secure in the Internet as it is in real life, and 
they have no idea of how easy it can be for others to co-opt it. Many people do not realise that their 
e-mails can be intercepted or tampered with when they are not properly protected. Many have no 
concept whatsoever of who might be able to follow their tracks in the Internet and analyse them, for 
any number of purposes.

The Internet’s dangers assume much greater proportions when the network becomes the site of 
international conflicts or terrorist attacks, or when companies fall victim to espionage and sabo-
tage. In short, the unstoppable rise of the Internet has generated new attack scenarios that have 
taken their place alongside the threats seen in the physical world. Our economy is highly net-
worked, in ways illustrated by the core project “Industry 4.0”, for example, and this is necessary 
and to be welcomed. At the same time, the network’s power has turned its infrastructures, and the 
data they transport, into attractive and valuable targets for attackers. Companies of all sizes, in all 
sectors, are subject to attacks. Experts with German government security agencies, for example, 
estimate that more than 90 percent of the German companies affected by industrial espionage are 
small and medium-sized enterprises. Data protection and data security are thus centrally important 
fields of action, fields in which a great many different attackers have to be warded off, for the sake 
of our prosperity and our values. This also applies to the broad trend toward cloud computing. 
Cloud-based data and computing processes require their own special protection against tampering.

Security really involves both security per se and safety: Systems have to be protected from people 
(security), and people have to be protected from systems (safety). Protection requirements in the 
conventional sense, such as requirements for measures to assure the reliability of ICT systems, also 
remain relevant.

The major priority areas, and the missions in them
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Security and security research are thus not just matters of technology. They contribute significantly 
to the stability of our free and democratic social order, to the protection of our social market 	
economy and to value creation in Germany. While extremely significant, their contribution in these 
regards can hardly be translated into hard figures, and this makes it difficult to communicate 	
properly. We tend not to appreciate the real value of security until security has been negated, i.e. 
when damage has occurred that can be described in terms of euros and cents.

	
Electronic networks will play an increasingly important role in all of the areas of action monitored 
and supported by the Research Alliance in the framework of the High-Tech Strategy – including the 
energy-system transformation, climate protection, health care, sustainable mobility and production 
in smart factories. For this reason, security is a high-priority topic for all areas of innovation policy. 
Germany’s success is based in large measure on the space and freedom its market economy pro
vides for creativity and networking. Security research thus has the mission of developing solutions 
for the protection of that success. Because the German market is not of overwhelming size, such 
solutions will succeed, as marketable innovations, only if security standards and solutions “made in 
Germany” can be internationally positioned. In the “security” action area, such positioning would 
provide lasting, positive economic impetus far beyond the bounds of the ICT sector.

With their core project “secure identities”, German security researchers plan to contribute signifi-
cantly to the improvement of security in the Internet, worldwide. With its rich intellectual resources, 
Germany is well-positioned to establish itself internationally, in the area of security, as an innova-
tion pacesetter. The fact that IT security, civil security and data protection are subject to complex 
regulation in Germany, on a number of different levels, should not be seen as an obstacle. Instead, 
it should be perceived as the guarantee for trustworthy, multiply tested security “made in Ger-
many”. It is not for nothing that Germany is now seen in the private sector (and, to some extent, in 
the public sector as well) as a pioneer user of innovative security solutions.

Worldwide, security is among the market segments with the most consistent growth. And countries, 
traditional customers for security services, have not been responsible for its growth by themselves. 
Private customers as well, with growing awareness for security issues, have been increasing their 
investments in security. At the same time, the global financial crisis has caused many to delay IT-
security investments, in spite of the increasing threats seen in that area. It is clear that increasing 

Position security 
solutions as 
international 
standards
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international competition is going to make it more difficult to position German security technologies 
successfully in the global market – unless certain strategic decisions are taken in Germany. 

	
In a process that began several years ago, Germany, under market pressures, began opting out of 	
a number of industrial production segments. This development has not been limited to the field of 
security. As a number of application areas related to critical infrastructures have been illustrating, 
losses of know-how in such segments can amount to losses of core industrial competencies. 	
Technological capabilities that Germany is unable to maintain within its own borders thus have to be 
purchased from elsewhere. The resulting loss of control and management capabilities can create 
security gaps that, ultimately, can be closed only via joint efforts on a national scale – or even a 
European scale, in some cases. In light of limitations of resources, such closures of capability gaps 
should be combined wherever possible. The efforts of industry and research institutions in this 	
context should be applied toward development of marketable solutions whose use in Germany is 
institutionally, regulatorily and financially assured and that have a clear growth perspective for 
exports to the world market.

In a global comparison of countries in this regard, Germany has the advantage that its scientific 	
institutions are located in relatively close physical proximity to industry active in the security sector. 
In its Top-Cluster Competition, the Federal Ministry of Education and Research (BMBF) provided 	
a useful signal for strengthening such groupings and helping to move them into lasting forms of co
operation. The Research Alliance urges that such “security clusters” be expanded, in the coming 
years, into scientific and technical centres that, as a whole, can enhance their international com
petitiveness by closely dovetailing their research. In the area of security research, it thus calls for 
support to be regionally and thematically focussed, rather than very broadly aimed.

Close gaps in 
capabilities relative  
to critical 
infrastructures
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To succeed and thrive, German research and German industry need international markets for their 
innovations. In the important segment of security especially, a strategically sound, interdepartmen-
tally formulated, technology-based foreign policy is a useful tool for developing new markets world-
wide. Relevant markets are appearing in developing countries that are currently in the process of 
industrialisation. As such countries progress on that path and increase their prosperity, they build 
information-technology structures that they need to protect. The spectrum of such structures 	
ranges from infrastructures for health-care telematics to public-administration networks, and from 
IT networks of border-control systems to state-of-the-art electronic voting systems.  

When such countries seek to purchase complex security-system solutions, they also seek attractive 
financing arrangements. This trend has increasingly been producing competitive advantages for non- 
German consortia that are backed by larger resources, in the areas of state financing assistance 	
and hedging instruments (for example, arrangements involving direct lending), than the resources 
currently available to German providers. At present, German providers find themselves at a disad-
vantage in certain countries with low creditworthiness (paradoxically, such countries are often coun-
tries that have been granted debt relief under the condition that they refrain from entering into any 
new commitments, a condition that tends to halt their economic development in the area of ICT and 
security investments), as well as in projects with smaller volumes (below the nine-figure range) and 
with multi-year terms. 

A technology-based foreign policy that is carefully differentiated by countries and strategic German 
interests would be of use in overcoming such disadvantages. For the “security” activity area, such 	
a policy could create a suitably financed innovation fund for foreign trade. Ideally, for projects of 
strategic importance, such a fund would be able to provide coverage, on short notice, even for eight-
figure amounts. Such a fund should be aimed at countries and projects for which standard instru-
ments for financing foreign trade are ineffective. An additional aspect, one that is relevant to 
Germany’s own political interest in stable, long-term security partnerships, is that a German tech
nology-based foreign policy could help countries, in such situations, close their security gaps. The 
potential for innovation in such efforts is enormous. Nearly every time a major German company 
enters into a foreign business commitment, numerous R&D partners profit as well, in downstream 
arrangements. Such effects often extend all the way to small and medium-sized suppliers in the 
value-creation chain. 

Conduct technology-
based foreign policy  
in the interest of 
security partnerships
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In the medium term, creation of so-focused hedging and financing instruments will help enhance 
Germany’s position as a partner for strategic cooperation, even in world regions in which little Ger-
man technology is currently found. To fulfil this role, Germany needs to enhance its visibility as a 
pioneer user of its own innovations, i.e. to enhance the global credibility and attractiveness of its 
innovations. Each year, the German Federal Government, the German Länder and Germany’s muni-
cipalities invite bids on ICT contracts worth a total of about EUR 17 billion. Such a level of demand 
confers considerable power, power that the state should use, strategically, via international show-
case effects, to help innovative security solutions become global successes. 

	
For many people, the topic of IT security is still something cryptic and inaccessible. They find it 
boring and difficult to understand. Nonetheless, public awareness of this topic has grown positively 
in recent years. Intensive communication efforts have enhanced the public’s appreciation of se
curity issues, especially security issues related to cyberspace. This does not mean that such public 
awareness is highly widespread, however. The task of awakening interest in IT security, and of 	
fostering broad acceptance for implementation of such security, calls for ongoing, focused dialogue 
between experts and the parties that could be affected by security issues, with a view to turning 
such parties into IT-security participants. In the view of the Research Alliance, such dialogue should 
be aimed both at private users and, especially, at industrial SMEs. This is because SMEs, in spite 	
of being the backbone of Germany’s economic might, are still not fully appreciating the need for IT 
security. 	

Enhance awareness  
of security issues 

The major priority areas, and the missions in them



70	 Industry-Science Research Alliance Prospect Study 

•	The growing networking of industry and society is creating new challenges. To date, the 	
security aspects of such challenges have tended to be considered separately, i.e. within the 
separate areas in which they occur. 	

•	The importance of mobile scenarios has been growing, as has the overarching use of 
information and communications technologies in production and automation (industry 4.0), 	
in embedded systems and in the end-user sector (in the emerging Internet of things and in 
cyber-physical systems). 	

•	For this reason, it will be more and more important to consider security issues, as fundamen-
tal aspects, in planning of products, business models and training courses.	

•	Our networked world needs to have a strong basic awareness of the importance of security 	
in business affairs.	

•	The “security” priority area thus needs to be pursued further and expanded. In the process, 
dialogue with users should be intensified. 	

•	Future work in the “security” priority area should be focused on initiating concrete pilot pro-
jects that can then be supported by the Federal Ministry of Education and Research (BMBF).

In brief: 
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In addition to these missions, which are oriented to the areas of high priority, an integrated 	
innovation policy must address a range of other societal challenges. It needs to be determined 	
whether such challenges are best addressed in missions of their own or best integrated within 	
existing missions.

	
When considering future investments, in connection with strategic planning of research and devel
opment projects, major global corporations now routinely also give thought to their options with 
regard to business models. Small and medium-sized enterprises (SMEs) still have a good deal of 
catching-up to do in this regard. At the same time, the business models that all companies use for 
innovations tend to remain within tried-and-true frameworks. Business-model innovations can help 
companies move outside of such frameworks, thereby developing new and undreamt-of sources 	
of value creation. Instead of simply trying to be the best within an existing framework, a business-
model innovator seeks to create a new market environment that functions according to rules he/
she defines, and that – most importantly – fulfils real demand on the part of customers. Examples 
of successful business-model innovations include the introduction of credit cards (USA, 1951); 	
in furniture sales, the sale of prefabricated parts for home assembly by customers (Sweden, 1956); 
and, in the book market, sales via the Internet (USA, 1995).

Even if Germany has hardly contributed to such innovations in the past, its companies are well-posi-
tioned to make such contributions in the future. In their business-development plans, companies 
are increasingly treating business-model innovations (BMI) as a separate type of innovations that 
needs to be considered, along with technology, product and process innovations. Development of 
BMIs calls for seeing things from the customer’s perspective and, instead of just having one’s busi-
ness follow one’s technology, allowing one’s technology to follow one’s business, i.e. to answer the 
market’s real demand. To implement a BMI, a company has to be willing to cooperate externally. 	
In 2008, a German carmaker introduced the “Car2go” business model, which provides carsharing 
services outside of stationary centres. The real global potential of that model is now gradually be-
coming apparent.

Other possible missions

Business-model 
innovations
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Business-model innovations tend to be hybrids. They create new services and added value by inte
grating products and services. Often, products are turned into platforms for customised services. 
Such approaches highlight the growing importance of services in today’s economies. To an in
creasing degree, economic competitiveness depends on being able to offer customised solutions, 
and not just ready-made, stand-alone products. The services sector now accounts for about 70 
percent of all gross value creation and employment in Germany. In spite of such great importance, 
services – especially personal services – often fail to command respectable prices. As a result, pre-
carious employment in the services sector could well increase. In the view of the Research Alliance, 
a separate, comprehensive programme of services research is needed, a programme that takes 	
scientific, industrial and societal aspects into account and that is not seen simply as an appendix 	
to other research programmes. Since both hybridisation of value creation and the importance of 
personal services can be expected to continue growing, such a research programme should seek 	
to analyse the overall economic and societal role of services and strive to enhance the value placed 
on services. The motto for modern labour and employment policy in the services sector should be 
“better, instead of cheaper”.

	
Work provides income and is the basis for individual and societal productivity. It gives meaning to 
life, and it offers people a sense of self-worth, of being needed and of social participation. And this 
holds for all kinds of work, whether professional, family-oriented or volunteer. Today’s workplaces 
are undergoing profound changes, however, changes that hold both opportunities and risks. For this 
reason, the Research Alliance considers the task of shaping and structuring human work to be a 
central element of any state innovation policy. The ways in which work is organised, with regard to 
the core processes of interactive value creation, services provision, knowledge production and 
innovation, needs to be studied in detail in the context of a funding programme. Such a programme 
should be aimed at helping to assure and enhance the role of work, as a factor in site quality and in 
prosperity, in the dynamic spectrum ranging from rationalisation to humanisation. 

As demographic change progresses, the task of protecting and enhancing Germany’s economic 
vitality will increasingly depend on moving people who are currently isolated from the labour mar-
ket, by virtue of the groups and categories they are seen to belong to, into productive employment. 
Application-oriented, interdisciplinary employment research should focus on people’s entire biogra-
phies, and it should seek to determine the conditions under which employability, and a willingness 

Services research

Research into the 
future of work 
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to be employed, are best fostered and developed. Such a perspective could inspire companies to 
promote, and productively challenge, their employees throughout their entire working lives, on all 
hierarchical, qualification and age levels. Personnel-development plans could cover a spectrum 
extending from an employee’s entry into the company to the official retirement age. They could 
encourage all employees, regardless of age, to develop their full potential, and they could give all 
employees, regardless of age, a feeling of being needed. This would make it possible for older 
employees to optimally link their own strengths – experience, knowledge, precision, social compe-
tence – with those of their younger colleagues – ambition, the ability to learn quickly, physical fit-
ness, fast reactions – in mixed-age teams. Experience to date indicates that such approaches work 
particularly well in creative work in research and development, involving practical implementation 	
of new ideas. 
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Chapter 3 Systemic integration  
of the missions  

“Innovation policy is more than simply technology development. It needs a 

reliable framework, covering multiple legislative periods. And, in its basis, 

it must take account of educational issues, of cultural issues, of the need 

for political and societal dialogue and of the infrastructures in which eco-

nomic and social progress takes place. The Research Alliance has thus al-

ways also been a forum for consideration of such issues, needs and topics. 

And that is why we will continue to need such a platform for exchanges, 

between policy-makers, industry and science, in the coming years.” 

 
(Dr. Arend Oetker)
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Systemic integration of the missions 

Researchers need freedom. They often achieve their best results by refusing to adhere to any rigid 
strategy or prevailing opinion. Research is a game of surprises. It seeks to cross into unknown terri-
tory, and thus it cannot plan its results. Clearly defined pathways seldom lead into new scientific 
regions. And the boundaries to such regions often open up in unexpected places. 

An orientation to important missions supported by the entire society must be based on such an 
understanding of research. Without its broad and diverse research sector, Germany would be 	
unable to even begin tackling any of the missions described. While an orientation to missions helps 
add to and expand a corridor of pathways that lead into unknown regions, some pathways will 
branch out of the corridor as it is perceived – and lead bold researchers with minds of their own to 
major breakthroughs.

For this reason, Germany’s innovation policy needs to continue including, as an important pillar, 	
a diverse range of funding instruments that have no thematic restrictions. Such an open-ended 
“bottom-up” approach, aimed at supporting outstanding ideas and excellence, complements the 
“top-down” approach of the orientation to missions that is needed to generate momentum in 	
tackling urgent global challenges and that squarely assigns research a responsibility for the society 	
that supports it. 

The missions can be implemented only on the basis of a functioning science system. Therefore, it is 
important to ensure that the right systemic basis is in place. 

	
Germany has nearly reached the Lisbon Strategy goal, defined in 2010, of having R&D expenditures 
account for three percent of gross domestic product. An ambitious new goal is thus now needed. 
By specifying a goal, in these terms, of 3.5 percent by 2020, Germany would announce an intention 
to orient itself to the best in Europe and in the world’s leading nations. It would also send an impor-
tant signal for the European Research Area (ERA), in which many Member States currently lack the 
options open to Germany. It would make demands on the state and, especially, on industry, which 
finances over two-thirds of all R&D expenditures in Germany. 

Higher R&D expenditures come at a cost. Increases in investments in research and development 
can be justified only when they go hand-in-hand with higher system productivity. In a first step, 

Set goals
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therefore, the system’s efficiency needs to be improved, via a “roadmap” approach. Such efforts 
entail monitoring, evaluation and strategic controlling – at the project, organisational and system 
levels. Germany’s multi-level science system should be scrutinised for potential synergies. This is 
because the manner in which tasks and competencies are currently assigned has developed over 
time, and it does not necessarily reflect the current reality of Germany’s education and research 
sector and the society’s expectations of that sector. Most importantly, industry will be able to incre-
ase its research investments only in connection with changes in the applicable framework. And the 
introduction of tax-based research support funding is the most important such change to be made. 

	
Germany’s science system comprises two major areas: research and teaching. The heart of the 
system consists of universities and non-university research institutions. Together, the two types of 
institutions assure the quality and performance of the science system as a whole. But while ever-
greater demands are placed on universities, with regard to quality, and with a view to contributing 
to the society’s prosperity, the condition of the equipment and resources available to universities 
has been declining. Universities’ dependence on third-party funding has been increasing, while 
their basic funding from the states (German Länder) has been decreasing. This trend toward under-
financing will intensify over the coming decade, as funding programmes such as the Initiative for 
Excellence and the Higher Education Pact, and federal financing of construction in the higher edu-
cation sector, expire. What is more, the “debt brake” (debt cap) that will take effect as of 2020 	
will bring about further cuts in public budgets and force universities to compete more strongly with 
other recipients of public-sector funding. Both universities and non-university research organisa-
tions need lasting financing structures that can enable them to fulfil their tasks successfully in the 
long term. At the same time, issues of financing are not the only factors affecting the quality of a 
science system. For this reason, a global systemic perspective is needed that would consider the 
possible advantages to be gained through new structures, the options for which range from intensi-
fied cooperation relationships to mergers of research units. 

Strengthen 
universities



79

The differentiation of the German higher education system that has been initiated should be con
tinued, in order to ensure that the needs of researchers, of students and of the labour market are 
met. While universities have been given greater autonomy, they are likely to need additional compe-
tencies in the area of financial planning. Structures for third-party-based research funding should 
be stabilised and allowed to cover longer periods of time. At the same time, greater attention needs 
to be given to ensuring that funding programmes offer new latitude for small and medium-sized 	
universities. Even if it is highly differentiated, a tertiary sector needs to be based on a system of 
equivalence and permeability. This need implies greater access for social groups that are still 
underrepresented at German universities, such as “first-generation students” and persons who 
obtain their qualifications through occupational experience.

Furthermore, the possible need for harmonisation of budget laws for universities and non-university 
research institutions (which laws differ at present) needs to be reviewed, in the interest of facilita-
ting cooperation between the two sectors and of creating a level playing field with regard to any 
competition. New ways of organising research at universities, spanning departmental boundaries, 
should be refined and reinforced. More than in the past, universities should be poles of innovation, 
with corresponding influence on industry and society in their regions.

To be able to meet the increased demands placed on them, universities must be able to act under 
their own responsibility. For this, in addition to the necessary financial resources, they require grea-
ter freedom in areas such as profile building, personnel development, funding allocations, commer-
cial ventures and spinoffs and construction projects. On the other hand, such new freedoms must 
be accompanied by obligations (to be fulfilled unbureaucratically) to be accountable to society for 
their actions and to hear and give a voice to affected university groups.

Furthermore, perspectives for scientific careers need to be improved. The aim must be not only to 
keep the best researchers in Germany but also to internationally attract talent to Germany. Such 
aims can be accomplished only through professional personnel development, along with plannable 
career tracks (such as tenure-track options) and new, attractive, and more flexible categories of 
positions in our public research system.

Systemic integration of the missions 
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One important way of assuring the long-term financing of universities would be to amend Art. 91b 	
of Germany’s Basic Law, which effectively defines a prohibition on cooperation between the Federal 
Government and the Länder in the areas of education and science. This prohibition on cooperation 
needs to be eliminated, to enable the Federal Government to invest more intensively, and on a long-
term basis, in universities. In the process, science funding should always be seen as a joint task that 
is characterised especially by its benefits for the society as a whole, because scientific findings and 
progress ultimately serve and benefit all members of society. 

The success of the missions described in Chapter 2 will depend not insignificantly on the quality of 
such effects. Training of outstanding young scientists plays an essential role in all priority areas. 
Schools should intensify their efforts to interest young people in science. And when they arrive for 
studies at a university, young people who are interested in science should be able to choose from a 
wide range of high-quality programmes of studies. Within university environments, attitudes toward 
teaching and academic training need to be improved. In future, teachers will need even better 	
qualifications in STEM subjects (science, technology, engineering and mathematics) and in the area 
of Internet competence. Shortages of specialised personnel, which are on the horizon and in some 
cases are already being felt, need to be directly addressed via vocational training and via further-
training measures within companies.

	
The Research Alliance welcomes the networking and cooperation that is taking place at the junc
tures between science and industry. Such efforts should follow certain rules. Firstly, partnerships 
have to be partnerships of equals. Secondly, they should be research-driven and not subject to eco-
nomic constraints. To prevent undesired influencing, and misunderstandings in the public’s percep-
tion, both sides should maintain the greatest possible transparency, in their cooperation projects, 
with respect to university committees and the public. Such obligations to provide information arise 
as a result of the public funding provided to research institutions.

Thanks to a range of different initiatives of the Federal Ministry of Education and Research (BMBF), 
representatives of large corporations, small and medium-sized enterprises (SMEs), universities 	
and research institutes are now cooperating extremely successfully in numerous top clusters, for 
the purpose of jointly developing key technologies and bringing them to market maturity. 

Eliminate prohibition 
on cooperation

Promote net- 
working of industry 
and science



81

“Industry on campus” concepts, such as the “Research Campus” (“Forschungscampus”) pro-
gramme, should be greatly expanded. In this programme, researchers from universities and com
panies work together in interdisciplinary teams. In 2012, in the framework of a BMBF competition, 
ten such campuses qualified for support. Such research centres equally strengthen a) the basic 
industrial research conducted by the participating companies and b) the scientific performance of 
the participating universities. The models currently being supported should be intensively studied 
and evaluated as a basis for a possible future expansion of such a funding strategy. 

	
University research should not be oriented solely to aspects of immediate usefulness. Nonetheless, 
it should be oriented to results, since this sector has obligations toward society, which funds the 
research and guarantees its freedom. Transferring knowledge to industry and civil society is thus 	
an important part of the tasks of a university. Innovation-oriented cooperation, and transfers of 
knowledge between science and industry, will increase even faster when existing approaches in 
validation funding are expanded. Such funding supports scientists from public research institutions 
in carrying out early reviews of their research findings, with regard to technical feasibility and com-
mercial potential. It thus builds bridges between academic research and commercial applications. 
Consequently, validation funding speeds the development of research findings into innovative, 	
technology-based products, processes and services. 

To make mutual transfers of knowledge more productive, certain new formats, such as shared pro-
fessorships and shared research groups, should be promoted and expanded. Such formats offer 
young scientists the option of simultaneously working both at a university and in a company, with 
the aim of entering a continuous spiral of learning in which their research is enriched by impetus 
from the practical sphere. In the engineering sciences in particular, research-assistant pathways to 
doctorates (Assistenz-Promotion) play an outstanding role in “transfers from brain to brain” (direct 
transfers from person to person). Other models for fruitful transfers of knowledge that are currently 
being tested and discussed include mutual industry and university sabbaticals, inviting of tenders 
for joint research projects, having one person simultaneously be the head of a university institute 
and of an application-oriented non-university institute and establishment of relevant central facili-
ties, within universities (such as joint labs and “knowledge to application” centres), that encourage 
application-oriented approaches and smooth pathways to joint research.

Improve transfer of 
knowledge generated  
at universities

Systemic integration of the missions 
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The “University-Based Business Start-Ups” (“Die Gründerhochschule”) competition of the Federal 
Ministry of Economics and Technology (BMWi) has contributed considerably to the strategic 	
establishment of a start-up culture at universities. That effort’s focus on spinoffs, one of the many 
different available avenues for transfer, does not accomplish enough toward the general goal of 	
institutionally establishing a diverse range of options for knowledge transfer, however. The “Univer-
sity-Based Business Start-Ups” competition should thus be developed further, in a manner that 	
institutionally strengthens a comprehensive transfer culture – a culture that includes all conceivable 
commercialisation pathways for successful knowledge exchanges with industry. Such a transfer 	
culture would cover the aforementioned models for cooperation between industry and science. 	
A university or research institution with a vital transfer culture will develop suitable incentives for 	
scientists and administrators; establish efficient, effective services structures; place relevant 	
responsibility firmly in the hands of the institution’s management; create role models and visible 
successes; and ensure that the culture continues to thrive, even as management staff come and 	
go and institutional priorities change. Such cultural changes take time. To establish such a culture 
of transfer and start-ups, universities and research institutions require financial and political 	
support.

	
Biotechnology, optical technologies, production technologies, microsystems technology and nano-
technology function as innovation drivers in many different areas. As key technologies, they have 
been shaping many types of different developments, and they provide ideas for ways of solving 
major challenges. Without them, for example, there would be no highly effective modern medica-
tions nor any reductions of CO2 emissions in road transports nor any upgrades of our digital infra-
structure. New scientific and technological trends and developments, therefore, need to be identi-
fied and promoted at early stages, with a view to implementing them as new key technologies or 
using them to improve existing key technologies. Efforts to strengthen industrial basic research play 
an important role in this context. The results of such research need to be moved into applications 
and implemented in new products, processes and services. Such efforts open up new markets and 
employment opportunities. By promoting key technologies and innovative services, Germany can 
enhance its position as a leading international provider of system solutions.

Strengthen institu- 
tional strategies for 
successful transfers

Strengthen key tech- 
nologies, to make them 
innovation drivers
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For the above-described global challenges, and the core projects needed to address them, as-	
signed political responsibilities and sectoral classifications are completely irrelevant. As noted in 
the High-Tech Strategy, close cooperation and coordination is needed between the various German 
government ministries, and between the different political levels of the European Union, down to 
the municipalities level. Cooperation is also needed at the company level. German industry needs 
to improve its ability to cooperate intersectorally. In a number of important new project areas, 	
sectors are collaborating that previously had little contact with each other. In such efforts, different 
sectors must begin by learning to understand each other. This applies to the area of electromobility, 
for example, in which the automotive industry, the energy industry, the chemical industry,  the 	
textile industry and ICT companies are all involved.  Business enterprises should also increase their 
willingness to cooperate across international boundaries. And they should strive to conduct 
research cooperatively, in collaborative research networks that cover entire value-creation chains. 
In some new areas, for this to be possible, the applicable value-creation chains have to be comple-
ted, with contributions from sectors that previously worked completely independently. And, in parti-
cular, the participation of small and medium-sized enterprises (SMEs) in collaborative research and 
value-creation networks needs to be greatly increased, especially in cases involving complex core 
projects, such as “Industry 4.0”. Integrating SMEs, whose range of impact is often regionally limi-
ted, within new value-creation networks that are just now taking shape, and that include the parti
cipation of multi-national corporations, is a major, but necessary, challenge. It can be tackled with 
the help of innovation platforms, such as the “efficiency factory” (“Effizienzfabrik”), that organise 
broadly effective transfer of results from collaborative research consortia. In addition, innovation-
oriented discussion, at the regional and sectoral levels, and covering key aspects of the current 
changes – and reaching large numbers of companies – can provide important impetus.

	
Digital technologies play a decisive role in all of the missions described above. For example, new 
techniques for analysing huge volumes of data (“big data”) offer opportunities for implementing 
new business models, innovative solutions and competitive advantages – in areas such as control-
ling of network systems or in the health-care sector. In addition, data-based technological develop-
ments are profoundly affecting research, education, the economy and the society as a whole. Digi-
tal technologies are becoming a force for innovation, and a medium for massive societal changes. 
Such changes need to be followed and studied interdisciplinarily. And the political sector needs to 

Intensify cooperation, 
across sectoral  
and departmental 
boundaries

Promote a cross-cut-
ting task reaching  
all parts of society – 
adoption of digital 
technologies 
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build and strategically consolidate know-how relative to this central topic. It raises issues that are 
not limited to specific technologies, industries or sectors. 

Digital technologies are radically changing the ways in which knowledge is accessed and handled. 
Not surprisingly, the effects of such change are not limited to the areas of education and science.  
“Open access” models for handling research findings, for example, need to be carefully considered 
from regulatory, economic and innovation-policy perspectives. Digital technologies are changing 
basic patterns of teaching and learning in schools and universities. Experts have not even begun 	
to study the pertinent pedagogical, didactic, sociological, legal, organisational and psychological 
issues raised by such changes. Such issues urgently need to be examined within the context of a 
comprehensive, interdisciplinary research programme that considers digital technologies not solely 
in terms of technological development.  Furthermore, a major public programme of investments 	
for schools and universities is needed, to help them modernise their digital and network-based 	
infrastructures.

	
In our increasingly networked and interdependent world, it is especially important to international
ise research and development. German researchers and scientists need to be able to access the 
world’s knowledge and collaborate with the world’s leading companies and research institutions. In 
today’s international competition, those locations will prosper that are nodes for communication 
and cooperation. Integration of German science and industry within such networks helps build the 
profile of Germany’s research and innovation sector.

A national internationalisation strategy is needed that, with the participation of social partners 
(employers’ and employees’ representatives), scientists and policy-makers, would develop pro
posals for the further development of scientific exchanges, also taking account of possibilities for 
exporting know-how and knowledge, and for ways of attracting young scientists and researchers 
from abroad. Such a strategy would also have to take account of differences between relevant 	
regions, occupations and fields. It would thus complement a technology-based foreign policy that 
would be carefully differentiated in accordance with countries and German strategic interests. 	
And it should focus especially on the new powers emerging in Asia.

Promote inter- 
nationalisation 
strategically
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Such challenges call for a common European perspective. National and European R&I policy should 
be harmonised, although key individual interests also need to be taken into account. Without doubt, 
the common denominator of European and national R&I policy is the search for ways of achieving 
knowledge-based, sustainable and societally accepted growth.

	
The incentives for private investments in research need to be improved in Germany. German indu-	
stry would welcome a simple, unbureaucratic form of support, and tax-based support of industry 
expenditures for research and development, a type of support common in many other industrialised 
countries, would meet this need. This fiscal tool could palpably stimulate innovation by German 	
companies, to a degree greater than that possible under existing funding initiatives, and thereby 	
trigger additional growth and prosperity effects. 

Germany suffers from a pronounced shortage of venture capital. Young, innovative companies and 
start-up entrepreneurs require such capital, since their special risk situations very often block 
access to standard bank loans. Venture capital finances innovations throughout entire value-crea-
tion chains, from research idea to market introduction. While Germany views itself as a world-leading 
centre for research, far too little venture capital is invested in Germany, in light of the country’s 	
economic might and of applicable international standards. Such shortages translate into failures to 
commercialise research findings or into decisions to commercialise them abroad. Venture capital 
can help strengthen the German innovation sector, and it can help new and innovative companies 
become established.

Worldwide, pension funds, foundations and family offices are the most important sources of capital 
for private-equity funds. Such investor groups are underrepresented in Germany, however, and	
thus funds located in this country tend to depend strongly on foreign capital. EU financial market 
regulations could restrict the availability of capital for German venture capital funds. Solvency II, for 
example, will add to the obstacles that insurance companies face when they seek to invest in alter-
native asset classes such as venture capital. The same applies to IORP II and pension funds. There-
fore, efforts need to be made to ensure that financial market regulation does not further dry up the 
already scanty flow of venture capital. The guiding principles in this area should be to encourage 
more private institutional investors to move back into the venture capital asset class and to acquire 
new investors. A proposal developed at the European venture capital level, for example, is worth 

Mobilise more private 
funding for research 
and innovation

Systemic integration of the missions 
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considering in this connection. It calls for awarding part of European public funding via private 	
providers of private equity funds of funds, with the aims of mobilising additional private funds and 	
of leveraging the relevant public funding.

Lasting, positive impetus for better financial assistance for German start-up companies would tend 
to cause Germany’s tax-law framework for private-equity capital to be adapted to international 
standards. The areas in which improvements are needed include funds’ lack of tax neutrality under 
the law and the VAT applied to funds’ managerial services, something not found anywhere else in 
Europe. Young, innovative companies should not be burdened with growth-hampering rules on off-
setting of losses and on losses carried forward.

New instruments for financing innovation, such as crowd funding, i.e. financing of research and 
innovation projects via large numbers of capital providers, should be reviewed with regard to their 
potential. Clarification is needed especially with regard to issues such as how commercialisation 
rights should be distributed in such cases, and how such arrangements actually provide incentives 
for investments.

The Research Alliance’s relevant proposals are oriented to improving early-phase financing of 	
start-ups and young, innovative companies, via venture capital.  The Confederation of German Trade 
Unions (DGB) is of the opinion that publicly financed investment companies, or increases in funding 
provided by the KfW bank, could be better alternatives than tax-based or regulatory support for pri-
vate venture capital providers. In the view of the DGB, if support for private venture capital funding 
is provided nonetheless, strict attention must be given to ensuring that such support truly benefits 
only young, innovative and technology-oriented small and medium-sized companies.
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Research and innovation must always be seen as a part of the society in which they are pursued. 
Their methods, substance and goals are of public interest, especially when they concern important 
issues that affect everyone. Dialogue with society is thus a basic part of research and innovation. 
Such dialogue reinforces public openness to technology. From the outset, every research pro-
gramme should provide for consideration of the pertinent societal impacts. As a programme con
tinues, such consideration should also continue, and develop in a natural way. This means that 	
dialogue must be more than simple explanation of changes, and that it must include elements such 
as participatory foresight processes and suitable involvement in implementation projects. In addi-
tion to looking at technological developments and their integration in daily life, foresight processes 
should also take account of other framework factors that affect the success of innovations. Such 
efforts would include, for example, expansion of legal foresight, which studies areas such as data 
protection, copyrights, competition rights and industrial property rights, and which considers how 
legal frameworks should best be adapted to new technological developments and business models. 
With such approaches, society can be basically open to innovation per se, even if it justifiably 	
questions, or provides mixed assessments of, the purpose or value of innovation in individual cases. 
In this way, people affected by innovations can become participants, constructively contributing 
their opinions to the innovation process. Research is born of intelligent ideas. Innovation transforms 
such ideas into reality. That occurs via entrepreneurial activities, activities whose value is measured 
in terms of society’s response. The more positively such activities are received by society, the more 
valuable they are.

Expand the  
public discussion  
about innovations

Systemic integration of the missions 



88	 Industry-Science Research Alliance Prospect Study 

Outlook

Germany is moving in a successful and promising direction with its innovation policy. Germany’s 
industry and policy-making sector are called on to keep moving confidently in this direction and to 
continue expanding investments in research and innovation. Such investments not only lead to 	
greater competitiveness, they also enhance our quality of life and shape the culture of our modern 
knowledge society. 

Public investments in research and innovation especially need to be made in the context of defined 
goals that can achieve societal consensus. In addition, they should be made in the framework of 
implementation strategies that are supported by partners from the areas of policy-making, science, 
industry and other segments of society. The new mission orientation in the Federal Government’s 
research and innovation policy addresses these needs in an outstanding way. This orientation 
should be maintained. What is more, all stakeholders are called on to intensify their communication 
of the content and goals of their missions, and to explain such content and goals to the public, 	
to enable relevant implementation to meet with a broad societal consensus and a high degree of 
participation.

The new missions of the research and innovation policy call for new forms of cooperation that cut 
across the boundaries between ministries, industrial sectors and scientific fields. In addition, such 
cooperation should be reflected in special institutions for exchange between the industry, science 
and policy-making sectors. Suitable groupings are desirable both at the individual-mission level and 
at an overarching level.

Research and innovation do not take place solely in a national context. In particular, Europe is a 
“sounding board” and an “amplifier” for Germany’s own research agenda, and it is the central mar-
ketplace for innovations from Germany. It is absolutely necessary for German research and innova-
tion policy to take account of, and help shape, relevant European processes. With regard to moni
toring and achieving the missions, it thus makes sense to give closer attention to the international 
perspective, especially by involving players from other countries, and not simply drawing on other 
countries’ experience. The overarching nature of missions, with regard to fields and topics, should 
always be clear; it plays a central and indispensable role in the missions’ success. In addition, it 
should be assured that other important factors, such as the legal framework, financial aspects, new 
business models, societal consequences and the requirements for various specific priority areas, 
are taken into account.
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For good reason, research and innovation policy is also viewed as industry and social policy. It can 
be shown, convincingly, that such policy does not compete with other state tasks – and that, via 	
its cross-cutting function and leverage effects, it makes important contributions to the fulfilment of 
goals in other policy areas. If policy-makers and society can better learn to share this understan-
ding, on a basic level, then the way will be open to social and technological progress that benefits 
people and our society as a whole and that helps us to address the major challenges of our time.

outlook
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Industry-Science Research Alliance 

The Industry-Science Research Alliance is a central advisory body on innovation policy oriented 	
to the implementation and further development of the High-Tech Strategy 2020 for Germany. 	
The German government has been pursuing the High-Tech Strategy, an overarching national 	
strategy designed to consolidate numerous research and innovation efforts across the boundaries 
of policy areas, major research topics and government departments, since August 2006. The 	
Industry-Science Research Alliance focuses especially on the High-Tech Strategy’s five priority 
areas (health/nutrition, climate/energy, communications, mobility and security). For these areas, 	
it develops core projects via which Germany can assume leadership in helping to tackle global 	
challenges. The Alliance also develops and monitors initiatives for specific implementation of the 
core projects. In addition, it works to communicate its priorities and results and actively promotes 
open, public dialogue. It identifies innovation drivers, obstacles for innovation and key cross-cutting 
issues. It formulates research tasks and calls attention to areas in which action is needed. Its 	
members, all representatives of science and/or industry, are convinced that Germany has the 
potential to be a leader in today’s most important new and emerging markets.

Mission
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