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"The key factors deciding our future development and en-
suring that our social structure is balanced include effective
research and the scientific and technical progress founded on
such research. Support of scientific research and develop-
ment thus plays a key role in our state expenditures as an
'investment in our future".

This fundamental idea - that research and develop-
ment (R&D) are the forces driving progress and growth — was
presented in the first Report of the Federal Government on
Research, in 1965, and it is still true today. At the same time,
much has changed since 1965. The world has become much
more complex. Solutions need to be found to the problems aris-
ing from changes in working and production conditions, from
shortages of natural resources and from the foreseeable con-
sequences of demographic and global change. At the same
time, Germany must compete with other countries for the best
ideas, for highly trained specialists, for leading scientists and
for excellent companies seeking to establish new locations.

The opportunities and challenges of an increasingly
dynamic world call for new policies aimed at strengthening
innovation. With its dynamic industrial and business sector,
its superbly trained specialists and its scientific resources,
Germany can become one of the world's most research-
friendly nations, as well as one of the world's most successful

nations in the area of technology transfer. In 2006, the
Federal Government enacted the "High-Tech Strategy for
Germany", thereby taking key steps toward an effective
innovation policy. The basic elements of this strategy include
new incentives for application-oriented science and research-
friendly industry, as well as for new strategic co-operation
between science and industry.

To meet the needs of the new culture of innovation,
an independent, internationally composed commission of
experts on "Research and Innovation" will soon be advising
the Federal Government on scientific aspects of research,
innovation and technology policy. From 2008 on, this com-
mission will report every two years on Germany's research,
innovation and technological capability. Also at two-year
intervals, the Federal Government will submit to the German
Bundestag a Federal Report on Research and Innovation that
will comprehensively cover the research, technology and
innovation policies of the Federal Government, the German
Lander and the EU. In each case, the Report of the Federal
Government on Research and Innovation will take suitable
account of the report of the commission of experts. This
"Report of the Federal Government on Research and Innov-
ation" series will supplant the existing "Report of the Federal
Government on Research" series.

Without education, no research

Itis now unquestionably accepted that research excellence
can be achieved only when young scientists are receiving
excellent support. The industry, science and political sectors
thus all share the common aim of optimally promoting
young scientists, on all levels, and of obtaining outstanding
experts and specialists for Germany. Germany needs to be
known, both nationally and internationally, for success in
educating and promoting talents in its lecture halls, labora-
tories and workshops. The Initiative for Excellence and the
Joint Initiative for Research and Innovation are important
steps toward this goal.

With the Higher Education Pact, the Federal
Government, in co-operation with the Lander, is responding
to the challenge arising in that the numbers of persons elig-
ible for higher education studies are going to increase signifi-
cantly until 2020. Joint efforts are needed to safeguard the
next generation's educational opportunities and, thus, en-
sure that a broad basis for cutting-edge research is in place.

In fall 2006, the Federal Ministry of Education and Research
(BMBF) is introducing the "Young Researchers' Forum"
("Forum Nachwuchs"). This recurring event brings young
researchers, from both Germany and abroad, together with
specialised policy-makers, science and agency organisations
and research institutions.

Outstanding talents are also being promoted in the
area of vocational training. The Vocational Training Pro-
gramme for the Highly Talented (Begabtenférderung in
der beruflichen Bildung), for example, is supporting young
specialists who wish to acquire further training in their chosen
occupations.

At the same time, new forms of training need to be
developed and expanded, in co-operation with industry. The
"Professionalisation Strategies for Practice" that have
developed alongside established training pathways, are one
example of such efforts. Such strategies have proven useful in
the services sector, for example, in which mid-level, qualified
and specialised staff tend to have relatively little formalised
training. Employees in this sector commonly acquire their



skills on the job. In the coming years, researchers will search
for ways to develop widely applicable qualifications, such as
formal training certifications, from such informal training.
Additional research will consider the extent to which "life-
long learning" can take place in structures apart from estab-
lished forms of training and further training.

Research must play a key role in any optimisation of
the education system. In the coming years, with a framework
programme for strengthening empirical education re-
search, the Federal Government will support the Lander in
their efforts to reform and modernise the education system.
This programme will structurally strengthen and internation-
alise education research, while also concentrating key
resources and enhancing efficiency in their allocation.

Protecting and using all available resources

Asociety that depends strongly on innovation must do every-
thing possible to give its young people suitable educational
and training opportunities. Germany needs the talents and
resources of all its people. For this reason, the Federal
Government has long supported efforts to ensure equal
opportunity - for all people, regardless of background, age
or gender.

Germany cannot afford to neglect or ignore any good
minds. To enhance its technological capabilities, Germany
urgently needs scientists and engineers - of both sexes. It is
thus vitally important that young women be encouraged to
choose studies and training programmes leading to careers
in science and engineering.

In the past, people usually learned and received their
education | training only in the first quarter of their lives.
They worked decades in occupations with no significant
learning phases and then "retired". This approach to learning
and working is now completely outdated. To meet the chal-
lenges of demographic change, Germany must work in sens-
ible ways to shorten people's initial training and educational
phases - in spite of ever-increasing qualification require-
ments. At the same time, Germany must encourage people to
engage regularly in occupationally oriented continuing edu-
cation and further training, and it must make every effort to
integrate older employees more actively in the changing
workplace. Demographic change offers opportunities for
new approaches to social coexistence - for all ages, and span-
ning social and cultural differences - aimed an enhancing
equal opportunity and better integrating working, learning
and family phases of people's lives. The Federal Government
plans to commission studies into the necessary bases for
implementing such new approaches.

New value creation via science

Hardly a day passes without bringing news of scientific break-
throughs. Many of these breakthroughs foster hope - for new
treatments or cures for life-threatening diseases, for example,
or simply for new ways of making everyday life simpler or
more convenient. At the same time, many people have fears,
uncertainties and inadequate information about scientific
breakthroughs. The Federal Government plans to continue
promoting dialog between science, industry and society, as a
central task of its research and education policy. People will
accept and welcome scientific research and technological
development only in the degree to which they understand
that the pressing problems of humankind cannot be solved
without science.

For this reason, the Federal Government supports
efforts to introduce more young people to science and tech-
nology, to awaken interest in natural and social sciences and
to encourage young people to choose scientific and technical
careers.

At the same time, scientists today are more mindful
than ever of the context in which their work takes place:
society. They understand that they must respond to the chal-
lenges of explaining their theories and actions to non-experts
and of justifying their work and fostering societal acceptance
of it.

In recent years, Germany has achieved a great deal in
the area of science communication. Today, numerous success-
ful initiatives and event formats for such communication are
in place. The country's "science years" and "science summers"
have met with a lively response - both nationally and interna-
tionally. The Science Year 2007 will be devoted to the human-
ities. It will highlight their research and findings, and it will
showcase the humanities' role in a vital, innovation-friendly
society.

Interaction between the science, industry and policy-
making sectors is helping to promote development toward a
knowledge society in which a well-informed public considers
the scientific issues that affect all of us.

Germany's research sector is one of the world's finest. Its
strengths include its close links between research and teach-
ing, its freedoms for researchers and its diverse range of
higher education institutions, research establishments and
companies. If Germany's research sector is to remain interna-
tionally competitive in the future, however, its research must



be seen more clearly in terms of its importance for the
German economy. Germany needs an excellent research
sector that can attract leading researchers and investments
from throughout the world.

In their Initiative for Excellence, the Federal
Government and the Ladnder have launched a competition
aimed at promoting top-quality universities. As part of this
effort, universities are developing into internationally recog-
nised knowledge centres that benefit entire regions. Through
2011, the Federal Government and the Lander will invest a
total of €1.9 billion under this initiative, with the Federal
Government's share amounting to 75 %. In its first round, the
competition has already generated a great deal of excitement
and energy at the country's universities. The competition is
providing decisive impetus for links and co-operation be-
tween universities, research establishments and industry. It
is strengthening cutting-edge research at universities, while
also furthering efforts to promote young scientists and re-
searchers.

At the same time, the Federal Government is aiming
to enhance the competitiveness of the entire science system.
Via a "Joint Initiative for Research and Innovation", the
result of an agreement between the Federal Government and
the Lander, major research organisations, including the Max
Planck Society, the Helmholtz Association of German Re-
search Centres (HGF), the Fraunhofer-Gesellschaft, the
Gottfried Wilhelm Leibniz Science Association (WGL) and the
German Research Foundation (DFG), will receive at least 3 %
more annual funding through 2010. This budget growth, to
be applied to enhancing competition, co-operation and net-
working, will help to develop additional resources in the
German research sector. The effort's emphases include pro-
moting young scientists - especially women - intensifying
support for unconventional, open-ended research approaches,
improving links between research organisations and uni-
versities and industry and implementing new instruments for
promoting start-ups from within the research sector. All in all,
the effort's uppermost aim is to promote excellence in re-
search and development.

The Federal Government ensures that quality assur-
ance for the research sector also extends to its own federal
institutions with R&D tasks. In 2004, it requested the Science
Council (Wissenschaftsrat) to evaluate the country's system of
departmental research (Ressortforschung) and, in the pro-
cess, to focus especially on 13 selected institutions that typify
the system. The Science Council is expected to issue its recom-
mendations in January 2007. Evaluations of an additional 26
federal institutions will follow. The Federal Government is
preparing a concept for modern departmental research in
the 21st century that will identify necessary standards and

developmental paths for high-quality, efficient departmental
research.

A key aim is to ensure that Germany's research sector
remains among the world's finest. Large state-of-the-art re-
search apparatus and equipment, which are part of the
infrastructure for the entire research sector, play a key role in
this effort. The success of today's scientific research often
depends on the availability of large research apparatus. In
addition, use of such resources directly links sophisticated
scientific research with scientific education. As a result, such
resources are a factor in attracting the world's best research-
ers. In Germany, young scientists have the opportunity to
work on complex questions and problems, in interdisciplin-
ary teams, with state-of-the-art research tools.

The Federal Government is taking an active role in building a
European Research and Education Area. It has played a de-
cisive role in shaping the EU's Seventh Research Framework
Programme (FP7), and it will launch that programme during
the German Council Presidency in 2007. The FP7 is the first
such framework programme to provide extensive support for
basic research from all fields of the natural sciences, en-
gineering, social sciences and humanities. It also features an
intensified focus on emerging technologies.

Supporting top researchers will be one of the key
topics during the German Council Presidency. The newly
established European Research Council (ERC) will facilitate
competition between Europe's leading researchers. Europe's
cultural dimension, along with that dimension's links to edu-
cation and science, will be a second key focus. In addition, the
presidency agenda will give generous consideration to en-
ergy and climate-protection issues.

In the interest of enhancing networking throughout
the research sector, and of enhancing application of the world's
knowledge to innovation in Germany, the Federal Govern-
ment plans to launch an internationalisation initiative for
German science. In this effort, strategic partnerships with the
world's leading scientists will help create centres of compe-
tence, in Germany and Europe, with international reputa-
tions. The initiative, a concerted effort involving the Federal
Government, the Lander, industry and science, is designed to
internationally attract top researchers, outstanding young
scientists and R&D investments, while enhancing the attract-
iveness of German research and education services abroad.



High-Tech Strategy for Germany

In August 2006, the Federal Government approved a High-
Tech Strategy, a clear and comprehensive set of policies for
strengthening innovation in Germany. For the first time,
Germany has developed a cohesive national strategy, apply-
ing to all relevant ministries and departments, for making
Germany a leader in the world's most important emerging
markets. As part of this effort, state and industry R&D expend-
itures combined are to reach 3 % of the country's domestic
product by 2010. Today, the corresponding R&D percentage
figure for Germany is 2.5 %, placing Germany in 9th place in
this category - behind OECD member countries such as the
U.S. and Japan, but ahead of China. In Europe, Germany ranks
3rd in this category, behind Sweden and Finland. As the
Federal Government emphases, active innovation policies are
important for science and industry. The Federal Government
plans to invest some € 14.6 billion in the High-Tech Strategy
by 2009, thereby increasing the state's R&D expenditures by
€ 6 billion by that year. Never before, in its entire history, has
the Federal Republic of Germany ever had a sharper increase
in state R&D expenditures.

Germany's High-Tech Strategy is expected to help
provide the first systematic links between research funding
and the overall relevant framework conditions. New research
priorities are being established in the areas of energy, health
care, nanotechnology, information and communications
technologies and security.

With its High-Tech Strategy, the Federal Government
also wants to encourage researchers to apply their ideas to
founding start-ups. In the process, the Federal Government
wishes to assist companies in rapidly assimilating new re-
search findings in ways that lead to tomorrow's products. To a
greater extent than in the past, good ideas should be leading
to good products.

The Federal Government expects the High-Tech
Strategy to generate up to 1.8 million new jobs if it is imple-
mented systematically, and if all participants make the neces-
sary commitments, including not only financial commit-
ments. Small and medium-sized enterprises (SMEs) have trad-
itionally played a leading role in Germany in creating jobs,
in introducing new technologies and in serving as partners
for innovation. And the potential inherent in innovative com-
panies is far from exhausted. With both new and proven
instruments, the High-Tech Strategy will effectively support
small and medium-sized enterprises in strengthening their

innovation competence and in further expanding their co-
operation with the science sector. Technology-oriented and
services-oriented start-ups will receive assistance for market
entry. To this end, funding in support of R&D at small and
medium-sized enterprises is to be increased by 40 % by the
year 2009.

Implementing the High-Tech Strategy - and, especial-
ly, shaping responses to issues that affect a broad spectrum of
technologies and designing specific innovation strategies -
will be one focus of the "Industry-Science Research Alliance
on technology perspectives for future markets" ("For-
schungsunion Wirtschaft-Wissenschaft zu Technologieper-
spektiven fiir Zukunftsmaérkte"), which has been founded at
the BMBF's initiative. This research alliance currently comprises
16 members, and it has an even balance of representatives of
industry and industry associations, on the one hand, and of
the science sector and of publicsector research institutions,
on the other.

The Federal Government is working to strengthen Germany's
research and technology sectors. It is actively promoting pro-
mising, emerging technology and research fields, and it is
supporting science and industrial enterprises in efficiently
applying their know-how leadership to developing products
and services. With innovation strategies for a range of various
high-tech sectors, the Federal Government is creating links
between research and emerging markets. For example, nano-
technology, biotechnology, optical technologies and infor-
mation and communications technologies are seen world-
wide as "driver" technologies that are spawning a broad range
of applications and profoundly changing many different
industrial sectors. As an export-oriented, high-tech country,
Germany depends centrally on mastery of such technologies.
And Germany relies even more strongly on being able to use
and integrate such basic technologies in economically cen-
tral applications such as automotive and machine-tool tech-
nologies, as well as in environmental and energy technol-
ogies and increasingly, construction technology, all of which
are needed in efforts to solve the pressing problems of the
future. The Federal Government thus plans to build on
Germany's strength as a provider of systems technologies.

One of the Federal Government's major priorities is to further
improve health care for patients, while also enhancing per-
tinent cost efficiency. The Federal Government supports use
of research findings in development of new diagnostic and



therapeutic tools. Plans call for building on Germany's leader-
ship in the field of regenerative medicine, for enhancing the
attractiveness of Germany's pharmaceutical sector, by
improving conditions for clinical studies, and for ensuring
that Germany remains a lead market for medical technology.
At the same time, intensified use is to be made of the potential
of information and communications technologies for
benefiting health care.

In an effort being led by the Federal Ministry of Economics
and Technology (BMWi), the Federal Government is prepar-
ing the action programme "Information Society Germany
2010" ("Informationsgesellschaft Deutschland 2010" (iD2010)).
The programme's main elements including modernising the
relevant legal and technological framework, enhancing inte-
gration of the state, of industry and of private persons in the
information society, improving security in information and
communications technologies and efficiently promoting per-
tinent research and market-oriented developments.

The Federal Government's iD2010 action programme
will link ICT-relevant aspects of innovation and competition
policies with administrative-modernisation and social-parti-
cipation elements to form a unified strategy. The programme
is Germany's contribution to reorientation of the Lisbon
Strategy and to implementation of the joint EU Strategy
"i2010 - A European Information Society for growth and
employment". The action programme will be presented at
the end of 2006, in connection with the Federal Chancellor's
"IT Summit".

In the "Nano-Initiative - Action Plan 2010", an effort that is
being managed by the BMBF and that was presented in
November 2006, the Federal Government has created a uni-
fied, interdepartmental framework for aims and approaches
in nanotechnology. In the main, the initiative is focussed on
pertinent new fields, on enhancing conditions for relevant
research, on responsible use of the new technology and on
comprehensive public dialog. The effort is also designed to
introduce additional sectors and companies to nanotechnol-
ogy and to eliminate barriers to investment.

The Federal Government plans to engage in intensive
dialog with the public regarding the opportunities and risks
inherent in this new cross-cutting technology.

The Federal Government wants Germany to be a European
leader in biotechnology, in terms of numbers of companies,
numbers of jobs and revenue. To this end, the Federal
Government plans to identify and eliminate barriers to rele-
vant growth, to develop new key fields such as "white" bio-
technology and nanobiotechnology and to orient its support
strategy to the links in the sector's innovation chain.

Via a national security-research programme, the Federal
Government plans to promote the establishment of joint
science-industry research platforms. The planned measures
in this area will help develop the economic potential of secur-
ity technology, while also enabling industry to make early
use of relevant emerging opportunities in the world market.
At the same time, they will provide a technical basis for pro-
tecting Germany's citizens and for safeguarding the freedom
of Germany's society.

The Federal Government plans to push forward with
Germany's transition to a sustainable energy supply. In a bal-
anced way, this effort will fulfil the criteria of reliability, cost-
effectiveness and climate/environmental protection. A bal-
anced energy mix, without one-sided dependencies, is of
decisive importance with regard to innovation in Germany.
At the same time, a central priority must be placed on careful
use of fossil resources. Plans call for doubling the German
economy's energy productivity by 2020, with respect to 1990;
for increasing renewable energies' contribution to Germany's
primary-energy needs from its current level of nearly 5 % to at
least 10%, by 2020; and for reducing emissions of greenhouse
gases such as carbon dioxide (COz2) and methane (CHa4) as cost-
effectively as possible.

Germany is to become Europe's logistics hub. This process will
require enhancing the efficiency of Germany's entire trans-
port system, improving the competitiveness of Germany's
automotive and transport industries, reducing the stresses
that transports create for people and the environment and
ensuring, throughout the long term, that the country's entire
population has access to modern, suitable and safe means of
mobility. The Federal Government's fuels strategy of 2004 is
being updated. With the help of new technologies, the average
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CO2 emissions of newly registered automobiles, taking into
account a certain percentage of biofuels in the overall fuels
mix, are to be reduced to 120g CO2/km by the year 2012. By
2015, biofuels are expected to account for 8 % of all fuel con-
sumed in the country's transport sector.

The Federal Government plans to help implement the
European aerospace industry's "Vision 2020" strategic re-
search agenda. This agenda calls for strengthening the
German aviation industry's core competences, for reducing
environmental pollution from air transports, for enhancing
safety and passenger convenience and for building on
Germany's competence in satellite navigation and remote
earth sensing. These efforts will further enhance Germany's
leadership in aerospace research and technology, as well as
helping to ensure that German companies have good opport-
unities in the European and global competition ensuing in
relevant emerging markets.

The humanities and social sciences are also receiving sys-
tematic consideration in the High-Tech Strategy. The human-
ities and social sciences make important contributions to our
critical perspective of the present in which we live and of our
future options. In its 2007 budget, the BMBF is increasing its
funding for research in the humanities and social sciences by
nearly 22 percent, to € 44.3 million. At the same time, the sup-
portinitiative "Space for the Humanities" ("Freiraum fiir die
Geisteswissenschaften") is being launched. It is aimed at
strengthening the European role of German humanities, via
international research groups in the humanities, via thematic-
ally oriented support measures aimed at the interfaces be-
tween the humanities and natural sciences and via establish-
ment and expansion of projects involving young scholars and
researchers.

The High-Tech Strategy's technology-specific strat-
egies and measures will complement the Federal Govern-
ment's non-technology-specific relevant activities, such as
technology-overarching research-support programmes for
small and medium-sized enterprises, the environmental
innovation programme and the High-Tech Start-ups Fund
(Hightech-Griinderfonds).
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