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Foreword

Germany is aland of ideas. The High-Tech Strategy shows how we can continue to be aland of ideas
in the future as well: By putting ideas into practice, by igniting ideas! For the first time ever, the Ger-
man government has developed a comprehensive national strategy for all its ministries with the
aim of putting our country at the top of the world's ranks in tomorrow's most important markets. All
political sectors that affect research and development will be geared to a clearly defined goal: This
strategy puts innovation policy front and centre in government activities.

Our vision is a country thatrespects and rewards achievement in science and industry. We want
to encourage people to strike out on new paths. We wanta curious, learning society. We want to fos-
ter talent in all spheres and at all levels - from the natural sciences to the humanities, in small start-
ups, SMEs and large corporations. We want to turn Germany into the most research-friendly nation
in the world by the year 2020.

For Germany, outstanding achievements are not an end in themselves in this connection. Global
competition means that we always have to be a shade better than the competition. We need new
ideas, new products and new system solutions in order to ensure our standard of living today and
our children's standard of living tomorrow. We cannot win the competition on the lowest labour
costs. However, we can certainly win the competition on the best ideas. To achieve this goal, we are
following up the High-Tech Strategy with concrete action: The German government is investing an
additional €6 billion in research and development during the current legislative period. This repre-
sents the largestincrease in research funding in the history of the Federal Republic of Germany. A
total of some €15 billion will be allocated for research and development through the year 2009. This
will bring Germany's federal government, Lander (state) governments, trade and industry closer to
achieving their common goal: Boosting research expenditure to three percent of gross domestic
productby the year 2010.

Germany's High-Tech Strategy reflects our political course: more freedom! We want to eliminate
impediments to research and development in Germany wherever they arise. We are opening the
door as far as possible for a free and competition-oriented knowledge society. The path we are tak-
ing extends from the regional to the international level, from universities to small enterprises. We
are creating more freedom for new ideas, greater scope for collaboration between research and
industry. Dealing with new technologies requires a receptive, objective eye. We are doing away with
the ideological blinkers and focusing on the strengths and opportunities offered by the mostimport-
ant fields of research. We are also creating more freedom for talent and genius - from childhood
through adulthood: Starting as early in life as possible, we want to foster and support people and
theirideas and awaken their interest in research and science.

More freedom for new ideas - Germany's High-Tech Strategy sets the following three priorities
forachieving this aim:

* We will do everything necessary to ensure that lead markets for tomorrow's cutting-edge
fields develop in Germany: Markets that attract both investors and researchers, markets that
stimulate new products and services that are sold here in Germany and around the world. Ger-
many's High-Tech Strategy establishes objectives for 17 cutting-edge fields of the future -
fields that will generate new jobs and prosperity in Germany —and lays down in every field a
clear timetable that takes into account both research funding and prevailing conditions.

*  We will forge links between science and industry: Collaborative activities and joint ventures
will receive more assistance and funding than ever before, such as through the introduction of
new type of research grant, the funding of leading-edge clusters and by spotlighting the best
examples for this type of collaboration.
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We will ignite ideas: Germany's High-Tech Strategy will generate new impetus for translating
research findings directly into products, services and processes and for their rapid dissemina-
tion. General parameters will be improved, particularly for small and medium-sized busi-

nesses —which not only generate the greatest number of jobs in Germany but also are often
highly creative.

Working together in the Industry-Science Research Alliance, players from industry, research and the
political sector will jointly organise the implementation of the High-Tech Strategy.

The High-Tech Strategy encompasses a wide range of technologies and their application. We
need shorter paths from university institute to company, from research to product. However we also
need -throughout our entire country - a culture that appreciates good ideas and spurs their transla-
tion into products, services and processes —in other words, a culture that ignitesideas!

bt G

Dr. Annette Schavan
Federal Minister of Education and Research
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I. We are taking on the challenges of the 21st century

We are feeling the effects of globalisation today more than ever before: On the one hand, Germany is
the world's leading export nation, on the other hand however, many companies are moving their
headquarters or production facilities to other countries. Germany cannot compete on cost. Which is
why we have to be better than the competition. However, competitive advantages and concomitant
growth opportunities can be tapped only through innovation - with new products, processes and
services. Germany is outstanding in mechanical and automotive engineering and a leader in many
areas of laser technology, nanotechnology and medical technology. It could assume a pioneering
role inresource-efficient and energy-efficient production processes and innovative service markets,
such asin the health care sector. We can't afford to rest on our laurels. On the contrary: We have to
step up, focus and mesh our efforts even further.

1. Aco-ordinated innovation policy is more necessary than ever B Co-ordinated
innovation policy

Research findings are driving a broad wave of new enabling technologies. At the same time, tech-

nological change is opening up fascinating new fields of research. Innovation partnerships be-

tween science and industry will continue to change our lives in the coming years: In the area of

molecular biomedicine, researchers are working on individualised medicine — a new approach

that offers the chance of healing illnesses that have been untreatable to date. New worlds of con-

stantly available information and communication are emerging in all spheres of work and leis-

ure. Today, ultra-thin, wallpaper-like display screens and the 'Internet of Things' are examples of

existing, concrete plans in labs that could shape day-to-day life in the near future. New, light-

weight materials are opening the door to more environmentally-compatible mobility and re-

source-efficient production. New technologies are developing solutions for the major challenges

of our century such as reducing illness, poverty and environmental pollution in the face of a

growing global population.
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Lead markets
of the future

The broad breakthrough of new technologies is bringing fascinating benefits for man and open-
ing up new commercial opportunities the world over. This breakthrough is however also rapidly

changing market structures, challenging established business models and taking the security out
of once seemingly secure jobs. Anyone wanting a stake in the profits to be gained from techno-
logical change and hold their own on fast-changing markets has to quickly translate research
findings into products, processes and services that are tailored to suit the needs of the market.
Intensive interaction between market-oriented entrepreneurship and knowledge-driven
research - both of which should be geared to shared visions - is becoming increasingly crucial in
this connection. In light of this, our innovation policy aims to build bridges between science and
industry and between technologies and fields of application. Strategic partnerships are becom-
ingincreasingly necessary.

2. Using Germany's potential to become a lead market of the future

Innovation is shaped by market stimuli and market dynamics. Lead markets develop wherever a
large number of innovations arise that build on one another. Such markets mature only when
there is close contact with sophisticated, interested and innovative customers. Firms in high-tech
sectors launch new products and services in markets that are particularly receptive and innov-
ation-friendly. And they are increasingly locating their R&D activities where they can be close to
production operations.

Itis therefore important that we establish the conditions necessary for pioneer markets.
Modern regulations to protect intellectual property, intelligent initiatives for establishing stand-
ards and norms, and a public procurement system that uses the potential offered by new technol-
ogies and, in the process, promotes market opportunities are absolutely indispensable. The
greater the number of possible applications for research findings, the stronger the motivation to
pursue research work will be and the greater the impact research will have. This also applies to
the area of green genetic technology. The question of how far German nanotechnology products
will penetrate markets also depends on the degree to which international norms and standards
are actually used. The provisions regulating compensation for innovations in the statutory and
private health insurance systems also impact the prosperity of the fast-growing medical technol-
ogy sector. E-government can, in the interest of its citizens, show the way for the successful use of
ICT solutions. Modern ICT legislation and regulations will determine the future of information
and communications markets. Taking consumer interests into account and providing consumer
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information at an early stage can boost the level of acceptance for new products. The use of
modern energy-efficiency technologies and the expansion of renewable energies can generate
enormous potential and reduce our dependence on energy imports.

Developing leading-edge markets is consequently also a task for all political sectors that
shape the parameters for industry and society's innovation behaviour.

3. Seeing global competition as an opportunity I The opportunities
offered by
Today, our country is part of a globalised innovation system that has grown steadily over the years globalisation

and will continue to grow in the future as well. More than five million people worldwide current-
lywork in the science field or on the development of new products and services. However, today
only one out of every 20 researchers and only one out of every 20 developers in the world works in
Germany. This figure was one out of every ten in the early 1990s.

This increases the pressure on Germany to produce innovation. The growing innovation
potential in Southeast Asia benefits not only the people living in that region. As an export-orient-
ed country, Germany will also be a player when it succeeds in establishing itself as a centre for
trade, communication and co-operation while, at the same time, protecting its national interests
-inthe area of intellectual property rights, for example. The ability to understand and evaluate
knowledge that is generated around the world and then translate it into new commercially-
viable products and services is of vital importance in this connection.

The German government is investing an additional €6 billion in research, development and
innovation during the period 2006 through 2009. This represents the largest public-sector invest-
mentin innovation since German reunification. Key tasks for the future will be defined and
research institutes and firms will be given stable parameters for their financial planning. The Ger-
man government is calling on industry and Germany's Linder governments to follow its lead and
increase their spending on research and development (R&D). More autonomy, self-organisation,
co-operation and competition are the guiding principles for the government's science policy. Its
aim is to establish conditions that will allow universities and research institutes - in competition
with others - to markedly raise their profile as centres of excellence with international reach.

The internationalisation of vocational training, the advancement of cross-border mobility
(which is also to be achieved with the help of policies aimed at attracting top-level workers and
experts from abroad) and the expansion of international research and technology networks are
key answers to meeting the challenges emerging for today's global knowledge society.

Germany's national research and innovation policy must be viewed as part of the European
Research Area. Research and innovation policy will consequently also be a priority during Ger-
many's term as president of the Council of the European Union during the first half of 2007.

4. Making Germany an incubator for talent Il Germany
the talent
Germany's innovative power hinges on the educational qualifications of the people living within incubator

its borders. Structural change in the direction of those branches of industry that employ workers
with above-average levels of training will continue at an ever-faster pace. This will fuel the need
for professional qualifications. However, compared to other countries, the share of young people
in Germany who have completed secondary or tertiary education has shrunk over the long term -
despite the growing need for well-educated workers. Itis clear from the current demographic
trend that the number of young people entering the job market will decline in the future, posing
the danger of a shortage of well-trained skilled labour - the key resource for high-tech locations
like Germany. This could have serious consequences for small and medium-sized enterprises in
particular. Therefore, top political priority is being given to ensuring that Germany has an educa-
tion and training system that fosters the potential of every individual in the best ways possible.

In order to meet industry's needs, steps must be taken to create good training opportunities
in a sufficiently large number at all levels of education, particularly for the large age cohorts that
are currently beginning their training. Suitable high-level continuing training options must also
be opened up for older employees and job-seekers. Businesses should prepare their employees
for coming challenges by providing in-house continuing training.
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Knowledge and
responsibility

The German government will use the opportunities and means available to it to foster out-
standing talent, make careers in science more attractive and put universities in a position to offer
high-quality scientific training for a fast-growing number of students in the coming years. In this
way, talented individuals are to be fostered in research and companies and more room is to be
provided for their creativity and involvement. We want to make Germany a talent incubator.

5. Knowledge and responsibility belong together

In the long run, scientific and technical excellence and economic prosperity thrive only in a cli-
mate of intellectual and cultural vigour and diversity. Each individual's curiosity and openness
regarding things new shape Germany's ability to meet future challenges. One of the fundamental
lessons taught by experience is that we must be responsible in how we deal with what is scientific-
ally and technically doable. The fact that man is able to do more than he should is part of the his-
tory of modern society.

Technological advances are changing the way we see the world at a hitherto unknown speed.
The natural sciences are establishing the prerequisites for this change and creating knowledge
aboutits direction and technical 'side effects'. At the same time, it is the humanities' job to ponder
this change from a cultural and social standpoint and provide it bearings. In doing so, they are
participating in the debate over our conception of ourselves.

What we first of all need in Germany is more enthusiasm for the opportunities offered by new
technologies. However, gains in knowledge, advances in our understanding and the early assess-
ment of new knowledge in the interest of mankind are of equal importance and belong together.
Atthe same time, we must address not only the ethical aspects of the protection of human life but
also consumer safety and the preservation of our natural environment.

The High-Tech Strategy outlines the objectives and approaches pursued by the German
governmentinitsresearch and innovation policy. The German government holds that innov-
ation policy can succeed only when the persons in positions of responsibility in the education
sector, research, the media, trade and industry, the political sector, government and civil society
mobilise all available forces for more innovation in Germany. Innovation is the result of individ-
ual effort. Therefore each individual bears responsibility for Germany's future.
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II. We are generating new impetus -
Our cross-cutting activities

Inimplementing our objectives, we will take action in five key cross-cutting fields and co-ordinate
them with one another: (1) The interface between research and industry, (2) private R&D and innov-
ation work, (3) the dissemination of technology, (4) the internationalisation of research, develop-
ment and innovation and (5) the fostering and advancement of talent. All of these areas - and their
respective measures - are aimed at streamlining and shortening the path from idea to innovation.
Competition and co-operation will be the guiding principles in our efforts here:

1. We are pooling the forces of industry and research [ Collaboration
between industry
New incentives for collaboration between industry and research and research

Our goal is to give new impetus to collaboration between industry and research. Which is why
the government has developed for the first time ever a comprehensive Cluster Strategy for all its
ministries, a strategy whose range extends from measures with a widespread impact to modular,
region-specific or technology-specific approaches all the way to fostering and funding high-
powered, highly productive leading-edge clusters. The Competence Networks Germany cam-
paign being conducted by the Federal Ministry of Economics and Technology will make the most
productive networks more visible not only nationally and internationally - but to potential invest-
ors as well. The Cluster Strategy encompasses the following activities (please see Diagram 1):

* Make exchanges between science and industry visible: Working together with the Donors'
Association for the Promotion of Sciences and Humanities in Germany, the Federal Ministry of
Education and Research will conduct a competition titled Exchanges Between Industry and
Research. The aim of this competition is to identify particularly successful exchanges bet-
ween industry and research, present them to the public and foster the progressive develop-
ment of the concept behind such relationships. The contest is designed to mobil-ise broad
segments of science and industry.
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Expand non-technology-specific co-operation funding for small and medium-sized enterpri-
ses: The Collaborative Industrial Research programme under the Federal Ministry of Econo-
mics and Technology funds sector-based projects conducted by members of the German
Federation of Industrial Research Associations "Otto von Guernicke". Funding for cross-indus-
try projects which is provided through the ZUTECH (Future Technologies for Small and Medi-
um-Sized Enterprises) programme will be increased. In addition, cluster projects that cover
the entire innovation process - starting with basic research and extending to the translation
of research findings into new products - are also to receive assistance. The basic research part
of such projects will be financed by, for example, the Deutsche Forschungsgemeinschaft (Ger-
man Research Foundation), while the application-oriented research part will be financed
through the Collaborative Industrial Research programme, and product development activi-
ties through the private sector.

Optimise innovation processes and put the potential offered by Germany's eastern Lander to
use: With its Innovation Initiative for the New Lénder, the Federal Ministry of Education and
Research already has a set of instruments in place for developing efficient, high-powered loca-
tions forinnovation in Germany's eastern Lander on a strategy-driven basis. The Innovation Ini-
tiative will be progressively developed on an on-going basis in order to take the special
aspects of the innovation processes in the eastern Lander into account and to tap the region's
potential to an even greater degree.

The Federal Ministry of Transport, Building and Urban Affairs —which is responsible for the
development of Germany's eastern Lander — will conduct the innovative Industry Meets
Research competition which will have a similar focus and be geared to the new Lander

Support the development of clusters in selected fields of technology: We are developing new
instruments for fostering and funding the development of clusters in cutting-edge fields of
technology such as white biotechnology and regenerative medicine. With their help, we want
to establish afoundation - particularly by incorporating companies at an early stage - for effi-
ciently translating research findings into products and services (please see Section Il for more
details about these activities).

Launch a competition to promote outstanding innovation-oriented alliances: The Fed-eral
Ministry of Education and Research will single out Germany's top cutting-edge clusters for
awards and funding in a competition that welcomes all fields. This assistance will enable these

Diagram 1: The German government's Cluster Strategy
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clusters to boost their profile, eliminate impediments to their strategic development and
grow into internationally attractive centres. These activities could open up new markets for
German technologies, products and services. We expect this competition to have a mobilis-
ing effect comparable to that seen with the initiative for excellence in higher education.

Application-oriented science and research-friendly industry

The German government is striving to ensure that research institutes are more open to industry's

interests. At the same time, industry must be more willing to pick up on the findings generated by

scientific research:

Implement the Joint Initiative for Research and Innovation: Through the Joint Initiative for
Research and Innovation, the federal government (together with the Lander governments) is
giving the Helmholtz Association of National Research Centres, the Max Planck Society, the
Fraunhofer Society, the Leibniz Association and the German Research Foundation financial
planning stability and is increasing financial grants by at least three percent a year through
theyear2010. Inreturn, these bodies have committed themselves to increasing the quality,
efficiency and capability of their R&D work and to linking their activities with one another.
Most importantly, they are to collaborate with companies more intensively than in the past.
For this reason, they have chosen collaboration with industry as their priority theme for the
year2007.

Introduce research grants for research contracts awarded by small and medium-sized enter-
prises: The Federal Ministry of Education and Research is planning to introduce a spe-cial
research grant for research contracts that small and medium-sized businesses award to uni-
versities or non-university research facilities. These grants are intended to motivate scientific
institutes to engage more in industry-relevant subjects and research contracts. They are to be
paid out to universities and research institutes.

Close the gap between research and commercialisation: Scientific research findings are often
not mature enough to allow their commercial exploitation. To close the gap between
research and exploitation, commercially promising applications must be examined to deter-
mine their technical feasibility (proof of technology). For this reason, we are planning to de-
velop a module for the validation of results, which will initially be used in suitable specialised
programmes conducted by the Federal Ministry of Education and Research.

Develop and use public-private partnership models on a targeted basis: Public-private part-
nership (PPP) models can facilitate the development and expansion of research infrastructu-
res. In light of this, the German government will thoroughly examine public-private partner-
ships as an alternative means of financing and implementing investments in high-tech infra-
structures. At the same time, it will also take into consideration the Science Council's recom-
mendations regarding public-private partnerships and the privatisation of the health care
provided at university medical facilities.

In addition, PPP models - such as joint research centres that are financed by industry and the
public sector - offer opportunities for science and industry to conduct strategic research in
close co-operation with one another. The German government welcomes these initiatives
and calls upon science and industry to make more intensive use of the potential that public-
private partnerships hold. With this in mind, it will seek a dialogue with science and industry,
particularly on the issue of suitable parameters for this model.

The new Construction of the Future research initiative will boost the innovative cap-abilities
of the construction sector: The new Construction of the Future research initiative launched by
the Federal Ministry of Transport, Building and Urban Affairs supports the so-

called “Vision for the Construction Industry”. The European market particularly demands a
high degree of competitiveness from the construction, engineering and architecture sectors

[l Focus on commercial
application and
access to research
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Brain
exchanges

Start-up
support

which consists primarily of small and medium-sized businesses. Research and innovation are
absolute prerequisites for this. However, both are hard to realise single-handedly for smaller
companies in particular. The Construction of the Future initiative will introduce firms to the
latest findings from science and research. These findings will then be further developed and
testedin ajoint dialogue.

Pushing the exchange of experts forward

Innovations are a result of exchanges of knowledge and information on experience gathered.
However, opportunities to see things from a different perspective - such as when researchers
from a university or research institute work temporarily at a company where they can contribute
their know-how or when R&D staff members from industry receive new insights and inspiration
from the science sector - have been too few to date in Germany. Which is why we will foster per-
sonal mobility through suitable measures, be it in the form of temporary exchanges between the
research sector, industry and government bodies or in the form of collaboration on projects such
as through the PRO INNO II programme being conducted by the Federal Ministry of Economics
and Technology.

2. We are improving the conditions for high-tech start-ups and
innovative SMEs

Fostering the founding and growth of new technology firms

Innovative start-ups are a motor for economic structural change. Their business ideas expand the
range of products and services on offer and challenge established companies to compete on innov-
ation. They create considerably more jobs than conventional start-ups. In light of this, the Ger-
man government aims to step up the start-up rate, improve access to financing vehicles and
establish attractive conditions for private venture capital investments on the part of venture cap-
ital lenders and business angels in not only research-intensive industries but in knowledge-based

services sectors as well.
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Activate entrepreneurial thinking and action, support spin-offs: The start-up climate at Germa-
ny's universities and non-university research institutes will be further improved. For this purpose,
the Federal Ministry of Economics and Technology will continue its EXIST University-Based Start-
Ups programme in a modified form: Working on a nationwide basis rather than justin selected
regions, EXIST will fund projects that aim to develop a sustainable start-up culture in the science
sector and stimulate start-up activity at universities and research institutes.

The national EXIST-SEED programme to fund individual start-up projects at German univer-
sities will be progressively developed. This funding will also be made available for knowledge-
intensive services in the future. In the case of technologically very ambitious start-up projects,
EXIST-SEED will cover the research and development needs all the way up until the business
idea has reached technological maturity. This will also facilitate the individual project's transi-
tion to assistance from the High-Tech Griinderfonds seed fund. The Federal Ministry of Educa-
tion and Research will conduct an intensive dialogue with non-university research institutes
regarding the development of new instruments to facilitate spin-offs. Pilot projects will be
conducted to encourage the development of good practice models in this area.

Improve start-up conditions for new companies: Technology-oriented and knowledge-based
start-ups will benefit from the general measures that are part of German government's start-
up campaign. As one example, the startothek central information system which went online
in early 2006 offers comprehensive, up-to-date support for start-up consultancy services. In
addition, the introduction of an electronic commercial registerin 2007 will speed up the
registration of new companies.

The overhaul of Germany's Law Pertaining to Companies with Limited Liability will lower the
minimum amount of capital required for starting a limited liability company to €10,000 in the
future. Further structural improvements in this law will also benefit persons who are starting
up a new company. Plans also foresee exempting from attachment the provisions that self-
employed persons have made for their retirement in the form of life or pension insurance pol-
icies. This will also make the step to self-employment easier.

Offer young technology firms access to financing and new markets: Working together with
partnersinindustry and the Kf\W banking group, the Federal Ministry of Economics and Tech-
nology will expand the High-Tech Griinderfonds fund which makes venture capital avail-able
to technology start-ups. Several more German technology corporations are to be added to
this group of investors, also with the aim of establishing a foundation for strategic partner-
ships between technology start-ups and technology firms at early points in time. In addition,
the High-Tech Griinderfonds seed fund will be meshed with pre-start-up measures at univer-
sities and research institutes and the German government's start-up-related funding pro-
grammes. This high-tech fund will be supplemented by the ERP (European Recovery Pro-
gramme) Start Fund and the ERP/EIF (European Investment Fund) Dachfonds fund which make
important contributions to mobilising private venture capital investment and could be fur-
ther expanded if needed.

The Kreditanstalt fiir Wiederaufbau (German Loan Corporation) is working together with the
German government and suitable partners from industry and science to develop on an exem-
plary basis regional research transfer funds for financing research spin-offs, with a special
focus on Germany's eastern Lander.

Improve conditions for venture capital in Germany: The venture capital market for financing
innovation is markedly underdeveloped in Germany. Which is why we must establish attracti-
ve tax conditions for investing in venture capital. Limits on the amount of loss that small and
medium-sized technology firms can offset and the lowering of the materiality limit for partici-
pating interests to one percent have a particularly detrimental effect. We will improve the
capitalisation of small and medium-sized businesses in particular and establish internationally
attractive conditions for venture capital (through a new private equity law). The private equi-
ty law will be passed in tandem with the corporate tax reform.
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SME funding W

Increasing small and medium-sized enterprises' share of innovation

Small and medium-sized enterprises play a key role as partners in value-added chains, as inde-
pendent providers of innovative products and services and as a motor for employment. Germany
has a strong core of more than 100,000 innovative small and medium-sized businesses. Many
SMEs hold leading positions in technology. They generate advantages in the innovation arena by
being fast and flexible, developing niche markets and specifically responding to customer needs.
However, not quite one third of these small and medium-sized businesses conduct research and
development on a continual basis. It is therefore our goal to increase the number of small and
medium-sized businesses that are actively involved in R&D and to improve the innovation capabil-
ities of Germany's SMEs. The funding provided by the Federal Ministry of Economics and Technol-
ogy to assistinnovation work, irrespective of the type of technology it involves, will be increased
from some €460 million in 2005 to more than €670 million in 2009. In addition, the share of SMEs
participating in the research funding programmes of the Federal Ministry of Education and
Research and the Federal Ministry of Economics and Technology will grow. We are working to:

» Strengthen the innovation capabilities of small and medium-sized enterprises: The Federal
Ministry of Education and Research uses its Potential for Innovation in a Modern Working Envi-
ronment programme to fund projects that examine innovation processes from the standpoint
of personnel and organisation development, and develop, test and translate models into
actual company operations. Centre stage is given here to the development and expansion of
corporate cultures that are conducive to innovation. The German government is additionally
continuing the New Quality of Work Initiative (INQA) and meshing it with R&D activities. Play-
ersin the occupational health and safety field are joining forces here to transfer the latest
scientific findings to actual practice. The Federal Ministry of Economics and Technology is
extending its INNOMAN programme which advises small and medium-sized companiesin the
eastern Lander and Berlin and supports the technology consultancy services offered by the
country's trade chambers. In addition, the government will continue to actively support the
Technology-Oriented Visit and Information Programme in which industry offers a practical
exchange of experience between companies from different sectors and of different sizes.
Measures to strengthen innovation capabilities will be adapted to current needs and better
co-ordinated at federal and Lander level in future.

* Expand funding for R&D and innovation in SMEs: Substantially more funds will be allocated for
PRO INNO II, the Federal Ministry of Economics and Technology's primary programme for fun-
ding collaborative R&D activities between companies and research institutes. A new compo-
nent will also be added to this programme: Newcomers who are conducting research and
development work for the first time or after a longer break will receive funding without
having to already be collaborating with other companies or research facilities. The ministry's
InnoNet programme for assisting innovative networks consisting of several SMEs and at least
two research institutes will also receive increased funding and be furtherimproved. In add-
ition, with the help of a new measure, the Federal Ministry of Economics and Technology will
stimulate the transfer of technology from its Departmental Research Institutes to innovative,
small and medium-sized firms.

* Strengthen the innovative powers of SMEs in Germany's eastern Lander: Many external indus-
trial research facilities in Germany's eastern Lander have, through their collaboration with
industry, developed into recognised partnersin the innovation process. In contrast to the
country's major publicsector research institutes, these facilities do not receive basic govern-
ment funding. To compensate for the competitive disadvantages these facilities face, the 'pre-
paratory research' they conductis to be funded through the INNO-WATT programme under
the Federal Ministry of Economics and Technology. The funding provided through the INNO-
WATT programme will also be extended to include new firms. Further, assistance will also be
made available to fast-growing companies that shift the focus of their work to production.
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¢ Expand the number of SMEs participating in research funding programmes: Direct project-
funding activities integrate small and medium-sized enterprises into cutting-edge research
primarily by involving them in collaborative projects. The volume of this funding has increa-
sed enormously in recent years. At the same time, requirements for funding approval are
selective and demanding and the standards are very high. The government plans to de-velop
amodule for funding small and medium-sized businesses in all suitable specialised program-
mes of the Federal Ministry of Education and Research. Starting in 2007, it will be pos-sible to
conduct calls for proposals on a regular basis with probably two set dates each year. This
module will be designed in a way that will allow other ministries to use it for their program-
mes aswell.

¢ Reorganise funding structures: Using the measures outlined here, the German government
will create a clearly structured range of funding options for all innovation-oriented small and
medium-sized businesses. These options will target firms that have no research and develop-
ment activities of their own, 'R&D newcomers' and high-tech SMEs. Through this undertaking,
the German government is responding to the fact that the prerequisites for successful partici-
pation ininnovation work vary between the different groups of SMEs.
Diagram 2 outlines the new structure underlying the federal government's SME funding
activities.
Additionally, during the time remaining in the current legislative period, innovation funding
activities under the Federal Ministry of Education and Research and the Federal Ministry of
Economics and Technology will be examined again for ways and means of further concentrat-
ing and streamlining funding structures. These efforts aim to gear funding even more to
industry's needs and concomitantly take into consideration the recommendations issuedin
the course of external evaluations.

Diagram 2: Structure of the German government's innovation funding for SMEs

L

R&D intensity of participating SMEs

<

Improving the conditions for private R&D investment

The German government will take the following steps to improve conditions for the private
sector'sinvolvement in R&D:

= Strengthen bank financing for innovation: More than €1billion in loan commitments were
made through the new ERP innovation programme during the first half of 2006. This pro-
gramme provides long-term, low-interest loans which include relaxed terms for the provision
of security (and a partial waiver of bank liability). In doing so, this Federal Ministry of Econom-
ics and Technology programme tackles a key impediment to loans - the lack of sufficient col-
lateral for high-risk R&D projects — and, through the use of a mezzanine component, strength-
ens the participating companies' equity capital base.

B conditions for
private R&D
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In order to improve loan financing for innovative firms, Germany will exhaust the latitude
allowed it under the EU directive forimplementing the equity capital requirements laid down
by Basel Il.

In a dialogue with banks and other players, we will also work to obtain their support for taking
intangible assets into greater account when companies are rated. Standards for assessing
intangible assets also belong to this. An IT-aided tool that companies can use to evaluate their
own innovation performance is currently being developed as part of a project that is funded
by the Federal Ministry of Education and Research and originally developed out of the Innova-
tive Strength in SMEs Impetus Group of the Partners for Innovation initiative. Banks and rating
specialists are also involved in this project. We want to bundle corresponding activities for
developing practical instruments for assessing intangible assets so that new solutions find
wide acceptance and quickly establish themselves.

Facilitate foundations: As agreed in the coalition agreement between the ruling Christian
Democratic Union and the Social Democratic Party, we will further develop and improve exist-
ing legislation on foundations. Private foundations in Germany are to contribute to an even
larger degree to assisting and funding education, science and research. Germany will see an
enormous transfer of assets in the coming years as a result of inheritances. This situation offers
an opportunity to lay another sound foundation for financing innovation which we can pre-
pare by establishing appropriate conditions. In addition, research institutes are looking for pri-
vate financing options for existing foundations or foundations that are to be set up.

Make Germany's tax system innovation-friendly: The corporate income tax reform that will go
into effect onJanuary1,2008 will also give businesses more incentives and latitude for innova-
tion work. In the interim, the current 20 percent rate for declining balance deprecia-tion will
be raised to 30 percent in a move to improve investment conditions.

Substantially reduce red tape: The German government has taken first steps toward re-ducing
bureaucracy with the Law to Ease Burdens on Small and Medium-Sized Enterprises and a set of
corresponding measures. We will systematically use the introduction of the standard-cost
model for measuring the cost of bureaucracy to streamline particularly costly elements of
regulations that are relevant to innovation and to use modern information and communicati-
onstechnologies to a greater degree for administrative processes (e-government). It is esti-
mated that SMEs currently spend four to six percent of their turnover on administrative activi-
ties that are required by law. A reduction in bureaucracy could free up enormous innovative
capabilities. The German government's Reduced Bureaucracy and Better Lawmaking pro-
gramme includes the creation of an independent body to review new laws and regulations.

3. We are supporting the more rapid dissemination of new technologies

German research ranks highly internationally and leads the world in numerous fields of technology.

However, research findings have to be commercially exploited before they can contribute to prosper-

ity and the creation of new jobs. Mechanisms for protecting intellectual property rights play a central

rolein this connection. Germany has a special interest in functioning, international regulations for

the protection of intellectual property: Measured by the number of patent applications, it takes its
place among the world's leaders and as an exporter of high-quality technology productsitis often
affected by infringements of these regulations. Consequently, improving the protection and utilisa-
tion of intellectual property has priority for the German government. It is working to:

Put research findings from universities and research institutes to commercial use: Patent
exploitation will be further professionalised. As part of the German government's patent
exploitation campaign, the Federal Ministry of Economics and Technology will con-tinue pro-
viding funding even after 2006 for the exploitation of inventions generated at universities.
Existing exploitation infrastructure will be geared more effectively and to a greater degree to
the needs of the companies working the patents.
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Make regulations international and binding: Together with the other players, Germany is pro-

gressively developing and honing existing systems for the protection of intellectual property
in ways that will foster innovation. This is being done both within the framework of the World
Intellectual Property Organization (WIPO) and at European and national level. For example,
the adoption of EU Directive 2004/48/EC will improve the enforceability of intellectual pro-
perty rights. Plans include the right to obtain from infringers and others parties information
regarding the identity of third parties involved in the infringement and regarding distribution
channels, rights to the presentation and preservation of evidence, and provisions for remedy-
ing the damages incurred. Agreements must be implementable and enforceable for all play-
ers. In addition, steps must be taken to increase the acceptance of intellectual property rights
internationally.

In light of the German export sector's experience with the growing number of counterfeit
products—evenin high-tech fields — and the now discernable limits to global regulatory frame-
works, such as in the case of Trade Related Aspects of Intellectual Property Rights (TRIPS) in
WTO negotiations, Germany will put this issue on the agenda for the G8 summit which it will
be hosting in 2007 and use its term as president of the Council of the European Union to work
toward a solution to this situation. We want to develop — together with industry and partner
countries —a strategy with concrete measures to improve the enforcement of intellectual
property rights around the world. This will include supporting the EU initiative to harmonise
criminal provisions in this connection.

Expand the European patent law system: \We will work for the speedy implementation of the
pending improvements in European patent law. Once in force, the London Protocol to the
European Patent Agreement will markedly reduce patent translation costs. Itis vital that the
European Patent Litigation Agreement on the creation of a single European patent jurisdic-
tion be adopted. We will support a Community patent when it is designed to be cost-effective
and legally secure.

Bring copyright law into line with the digital age: Germany's flat-rate copyright fee system
will be overhauled and placed in the hands of the parties involved as stipulated by legal regu-
lations. New provisions will make it possible to make modern-day use of today's information
and communications technologies for education, science and research purposes - while allo-
wing for the interests of authors and publishers.

See to it that DRM systems are user-friendly: Digital rights management (DRM) systems are
designed to ensure payment for use of online content and that such content is used as agreed
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in the respective contract. Key features of a suitable DRM system include universality (in other
words, content can be played on all media without restrictions), ease of use (no long texts or
collateral clauses), greatest possible user anonymity and the standardisation of the technical
aspects of DRM systems so that media can be exchanged even when different DRM systems
are used. Only in this way will it be possible to win the user's confidence and still protect the
copyright owner's rightful interests. And only in this way can quality-tested premium content
be effectively exploited for today's knowledge society.

In addition to fostering the protection and exploitation of intellectual property rights, the Ger-

man government will improve the following parameters for the dissemination of technology:

Step up standardisation in innovation processes: The success of German high-tech products
on world markets must be supported with a vigorous standardisation strategy. Giving standar-
disation early consideration in the research process and when translating research
findingsinto high-tech products and services creates competitive advantages for Germany.
One reason behind the leading role played by German laser technology firms today is the fact
that standardisation was incorporated into research in the late 1990s, a step that helped put
German technologies on the road to success. The German government is therefore support-
ing the German Institute for Standardization (DIN) - German industry's self-regulating organ-
isation —in its systematic examination of new high-tech fields to determine aspects where
standardisation is called for and in incorporating standardisation into the research process.
In addition, the German government will take standardisation considerations greater into
accountinits assistance and funding for research and technology.

Use the innovation potential offered by the public procurement system: Every year, Ger-many's
federal, Ldnder and municipal governments award contracts worth some €260 billion. This is
approximately 12 percent of the country's gross domestic product. The German government aims
to put to greater use the enormous potential this offers as a vehicle for government demand for
innovation. Examples of the public sector's technology needs range from e-government to the Toll
Collecttoll collection system for lorries using the German autobahn, all the way to innovative envi-
ronmental technologies such as cutting-edge heating systems.

Current contract award regulations offer a suitable structure for making improvements. All ad-
ministrative agencies and procurement offices at federal, state and municipal level must take part
inthe strategic task of fostering innovation through public procurement. The government is
basing its activities in this connection on the findings submitted by an 'impetus group' of the Part-
ners for Innovation initiative. It will continue to pursue this objective in talks with representatives
from the country's Ldnder and municipalities. As is already common practice at publicsector
research institutes, government procurement offices should be evaluated to a greater degree by
external experts to ensure they meet the future standards for economical efficiency and user-
friendliness and thus contribute to greater innovation-orientedness.

The German government has created the Government Contractor Innovation Achievement
Award. This award is designed to pay tribute to exemplary achievements on the part of public pro-
curers and thus point the way for more innovation in the procurement system. There is an enor-
mous need for further training directed at gearing the process for determining requirements, invi-
tations to tender, assessment concepts and implementation procedures to procurement that tar-
getsinnovation (integrated procurement management).

Animproved information system at procurement agencies constitutes an important starting
point for public procurement that gives room to innovation. The German government aims to
develop an enhanced information infrastructure in the public procurement system. Additionally,
procurement agencies are to be encouraged to seek early information about the latest technical
developmentsin the marketplace.

Streamline processes and structures through e-government: The German government al-ready
stipulated in the coalition agreement between the Christian Democratic Union and the Social
Democratic Party that it would reorganise co-operation within the machinery of the government
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with the help of information and communications technology. We plan to play a major partin
creating innovative and cost-cutting government by introducing IT-supported processes for the
most important government services. The Federal Ministry of the Interior will develop a new
e-government programme that will satisfy these requirements.

Innovations in the e-government field open up, for example, new channels for accessing adminis-
trative services, enable shorter processing times and inject processes with greater transparency.
Accompanying research and evaluations will further advance the development and use of
e-government. Technological innovations are a means to an end in this connection and are being
used for a far-reaching modernisation of the administrative system.

4. e are strengthening Germany's international position
B International

Improving research and innovation capabilities through international co-operation
co-operation in education,
research and

f innovation

s>

The globalisation of today's knowledge society offers enormous opportunities for Germany. We
must make use of the advantages offered by the international division of labour to bring our own
strengths into the game and draw on the strengths of others to foster innovative advances in
high-tech fields.

Not only do we want to participate in a strong global economy, we also want to take on a lead-
ing role in solving pivotal problems that concern people everywhere - peace and security, reduc
ing poverty and disease, environmental and climate protection, the protection and sustainable
use of natural resources, improved living and working conditions and a secure and sustainable
energy supply —and thus have to be tackled by a science policy that is international in scope. This
will require bundling measures in a variety of areas and co-ordinating them through a concerted
internationalisation initiative to be launched by the German government. These activities aim to:

¢ Get Germany into shape for collaborative international research: We must make Ger-many
more attractive as a location for research and more accessible for international partners. With
this aim in mind, we are examining the question of how much more we could open our specia-
lised funding programmes in areas where innovation-related objectives could be achieved
faster and more effectively by incorporating international expertise. To achieve this,
researchers in Germany will have to network more at international level.
Collaborative international R&D activities will also receive more assistance in the future from
non-technology-specific programmes conducted by the Federal Ministry of Economics and
Technology. Forinstance, the PRO INNO Il programme foresees increased funding for German
SMEs that collaborate with foreign partners. Further, InnoNet and the IGF collaborative indus-
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trial research programme are participating in ERA-NET, the European scheme to foster the
cross-border networking and co-ordination of national research funding programmes, and
will consequently offer better prerequisites for co-operation with partner countriesin the
future. In addition, the Eureka initiative assists small and medium-sized enterprises involved in
international R&D co-operation.

The first step toward co-operation with foreign partners often starts with contacts made at
major trade fairs. In light of this, the International Technology Co-operation Network s in-
creasingly conducting its events parallel to technology fairs in partner countries. Further-
more, a new programme will be launched next year to fund high-tech SMEs' participationin
leading international fairs.

Expand co-operation in growth markets with countries with fast-growing research activities:
The German government supports co-operation with countries that are substan-tially expan-
ding their research and development competence and are therefore developing into interes-
ting partners for Germany inits role as a high-tech location. As an example, it has agreed with
India to work toward a German-Indian science, research and technology centre. Collaborative
relations with the People's Republic of China are also to be intensified. The primary focusin
the future will be first and foremost on laser and optical technologies, nanotechnology/new
materials, IT and biotechnology. Further potential exists in joint initiatives on standardisation
in areas such as radio frequency identification (RFID).

Mobilise research investments and highly-qualified professionals for Germany: With a view to
tapping existing potential for research co-operation and making its educational opportuni-
ties known to a wider audience, Germany will present itself increasingly as a land of ideas in
countries with strategicallyimportant science and technology resources and in emerg-ing
leading-edge markets. As part of this, the Federal Ministry of Education and Research is bund-
ling the internationalisation activities of various players in theme-based campaigns to promo-
te Germany and supports them with its own information and advertising campaign aimed at
increasing Germany's overall visibility as a place for conducting research. A pilot project titled
Germany and Korea - Partners in Research will be launched in South Korea in 2006.

We also plan to use 'R&D ambassadors' who will represent German research abroad and acti-
vely promote Germany as a location for research in joint campaigns.

Helping shape European research and innovation policies

National research and innovation policies must be understood as part of the European Research

Area. The European Union will reqularly increase annual funding for its Seventh Research Frame-

work Programme (FP7) over the entire duration of the programme which will end in 2013, at
which time the funding for FP7 will be about 60 percent higher in real terms than for FP6. In doing

so, the FP7 is pointing the way for research and development work in Europe. This programme is

also very important for the German innovation system. In addition to this, the European Union

will increase the networking of the innovation players in Europe through its Competitiveness and

Innovation Framework Programme (CIP). The German government plays an active partin shap-

ing the European Union's policies through its activities to:

Make research and innovation policy a priority during Germany's term as president of the Council
of the European Union during the first half of 2007: National activities should tie into European ini-
tiatives. We want to provide active flanking support for the new technology platformsin particu-
lar and strengthen the co-operation between science and industry in them.

The opening event of the European Research Council will be held in Berlinin February 2007 and is
being organised by the German Research Foundation. During Germany's term as president of the
EU Council, we want to emphasise that 'modern basic research'is a foundation and motor for
societal and industrial innovation. Anumber of top-level symposia on topics of relevance to indus-
try such as nanotechnology, biotechnology, security research and sustainability research and on
innovation financing in SMEs will follow.
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* Increase Germany's participation in EU funding programmes: Germany's level of participation
should reflect theimportance of German research and development in the European Union. We
want to help shape European research and technology policies and ensure that as many German
players as possible can take partin European research alliances. With this in mind, we are taking
steps to have our national interests systematically represented during the development of the
individual annual programmes and are supporting German applicants with a highly efficient con-
sultation services infrastructure (National Contact Points).

* Seek out bilateral co-operation with other EU Member States: The German government seeks
collaborative activities with interested Member States as a means of pushing important pro-
jects ahead quickly orin order to develop shared topics enough that they are sufficiently
'mature’ for attention at European level. Germany has, for example, together with France set
up a number of collaborative projects in high-tech fields. These include the QUAERO joint
research programme which is developing new technologies for the automatic searching and
processing of ICT data (text, images, audio and video) — an undertaking that will bring a quan-
tum leap in the area of 'knowledge work'.

5. We are investing in minds Bl Continued

development of the
Innovation requires talented individuals. The German government is working for a progressive vocational training
development of the German education system that encompasses all links in the education chain - system

early childhood education and care, school, initial vocational training, university studies and
continuing education and training. Meeting the growing need for highly-qualified skilled work-
ers, fostering junior scientists and scholars, and attractive employment conditions in public-
sector research are of outstanding importance. We are working here to:

* Expand the vocational training system with an eye to meeting the challenges of the future:
Well-trained skilled workers are a key resource for a high-tech location like Germany. There is
the threat that they could become a scarce commodity. This would have dramatic conse-
quences for smaller firms in particular.

Inlight of this, we are giving political priority to building a vocational training system that fosters the
potential of every single person in Germany in the best possible way. This objective is being served first of
all by the Vocational Education and Training Pact in which industry has committed itself to providing
30,000 new regular training places plus 25,000 training places forintroductory training each year. In the
summer of 2006, the partners in the Pact underscored their intention to extend it for another three years
starting 2007 and to further develop and refine its content. Secondly, the Committee on Innovationin
Vocational Education and Training will draft proposals for the continued structural development of Ger-

many's vocational training system before the end of the current legislative period.
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Develop and improve lifelong training processes and continuing vocational training: The new
Committee on Innovation in Continuing Training was set up to develop an overall strategy for
lifelong learning and continuing vocational training. Initial results are expected in mid-2007.

Foster women, tap unutilised training resources on a targeted basis: \We want to im-

prove the career opportunities and increase the share of well-trained women in the work-
force, particularly in the science field. Improved tax deductions for childcare expenses, all-day
school and the parental allowance are important steps toward combining employment with
raising a family. Other measures are currently being investigated. Steps are to be taken to
increase interest among girls and women for technology and science. The wide array of initia-
tives —such as Girls' Day - already being conducted with this aim in mind will be continued.
Going beyond this we want to reinforce the positive change in attitude — particularly in the
research and development field - toward employing older workers. The 50 Plus initiative of
the Federal Ministry of Labour and Social Affairs and the instruments for dealing with ageing
personnel that were made available as part of the Federal Ministry of Education and
Research's demography initiative could further assist this.

Boost investment in human resources: Human resources are key to both success in the market-
place and successful innovation. This also applies to the high-tech field. Fostering the training,
health, motivation and capabilities of all individuals involved in work processes and hu-mane
job engineering make major contributions to ensuring high-quality products and services.
Maintaining the individual's employability and ability to work — particularly in light of current
demographic trends —is a prerequisite for our ability to produce the innovations necessary for
our prosperity in the future as well. Investments in human resources strengthen our economy:
Firms benefit from fewer hours lost due toiliness, greater real net output and improved inno-
vative capability on the part of their motivated, committed employees.

Develop and expand excellence in research and education on a sustainable, internation-ally-
visible basis: Excellence in education and research is measured not in regional or nation-al
terms but ratherin international terms. The Initiative for Excellence launched by the federal
and Lander governments has the task of putting selected universities in a position to be able
to compete with top internationally recognised institutions. Three funding lines will provide
funding for 40 graduate schools for junior scientists, 30 excellence clusters and ten univer-
sities for their plans for the future for cutting-edge research at universities. Projects are se-
lected by anindependent jury of peers in the course of a competitive process. Funding de-
cisions will be announced in the autumn of 2006.

Pact for Higher Education 2020: Working together with the Lander, the federal government
will ensure that Germany's universities will be able to offer even a growing number of students
favourable conditions for their studies and research.

Increase support for highly-gifted individuals: Germany has a diversified system for supporting
highly-talented individuals that has developed over the course of many years. We want to
build on this system. Germany's 11 organisations for fostering young talent currently assist 0.7
percent of all university students in Germany. Our aim is to incrementally increase this figure
to one percent. On top of this, special talents require special assistance before orin lieu of uni-
versity studies. Competitions for young people and educational grants for particularly gifted
individualsin the vocational training sector play animportantrole here.

Recruit talented persons and skilled workers from abroad: Germany needs an inflow of scien-
tists and specialist workers from other countries to meet its need for skilled labour. Such indivi-
duals contribute different points of view and are important points of contact for their own
native countries. We are therefore promoting Germany abroad as a location for research and
science and are recruiting foreign scientists and students.

The provisions of the Immigration Act that went into force in early 2005 will be supplemented
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by the implementation of the European Union's Third-Country Researcher Directive that facilitates

the residence permit process for research institutes hiring researchers from other countries.

Selected research and innovation policy initiatives 2006 - 2009

1. We are bundling the forces of science and industry

* The Exchanges Between Science and Industry com-
petition will be used to single out examples of parti-
cularly successful transfer concepts and foster their
continued development.

* Through the Industry Meets Science competition
being held in Germany's eastern Lander, universities of
applied sciences are, together with local companies,
to develop into 'regional anchors' for innovation.

* A competition open to all themes will be used to
select Germany's top clusters for awards and funding.

* Anew type of research grant will be introduced to in-
crease scientific institutes' focus on industry's needs.

* Promising research findings will be reviewed to assess
their technical feasibility. A standardised funding plan
will be developed for this in suitable specialised pro-
grammes.

BMBF

BMVBS

BMBF

BMBF

BMBF

2006

2006

2007

Early 2007

2007

2. We are improving conditions for high-tech start-ups and innovative small and medi-

um-sized enterprises

* The EXIST - University-based Start-ups programme
will be continued in modified form to improve the
start-up climate at universities and non-university
research facilities. The EXIST Seed programme for
funding individual start-up projects will be progres-
sively developed.

*The German government together with partners
from industry and the KfW banking group will
expand the High-Tech Griinderfonds fund for high-
tech start-ups.

* A private equity law will be enacted to establish
internationally competitive conditions that will
enhance Germany's standing as a location for ven-
ture capital (please see page 15).

* Innovation funding that is not limited to a particular
topic will be increased substantially and supplement-
ed by new programme elements (funding provided
through the PRO INNO Il programme to help SMEs
taking theirfirst steps in the innovation field, pre-
paratory research for external industrial research

BMWi

BMWi

BMF, BMWi

BMWi

Starting
2006

Starting
2006

2008

Starting
2006
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facilitiesin Germany's eastern Lander, cluster projects
that fall under collaborative industrial research, etc.)

* Funding for SMEs in cutting-edge fields of technol- BMBF 2007
ogy will be harmonised and expanded in all special-
ised programmes.

* The corporate income tax reform will aim atimprov- BMF, BMWi 2008
ing incentives forinnovation work and giving busi-
nesses greater latitude.

3. We are supporting the faster dissemination of new technologies

* The German government will support the German BMWi Starting
Institute for Standardization (DIN) in its systematic 2006
examination of modern high-tech fields to determine
aspects where standardisation is called forand in in-
corporating standardisation into the research process.

* The public procurement system's potential for foster- BMWi, BMBF Starting
ing innovation is to be put to greater use in the future, 2006
by, among other things, setting up a modern informa-
tion infrastructure and by conducting an evaluation of
public procurement offices.

* Anew e-government programme will be developed. BMI 2006

4. We are strengthening Germany's international position

* A comprehensive internationalisation initiative will BMBF, AA, BMWi, November2006
be launched. BMZ and others

* Research and innovation policy will be a focus BMBF, 2007
during Germany's term as president of the Council BMWi and
of the European Union during the first half of 2007. others

5.We are investing in minds

» Germany's vocational education and training system BMBF Starting
will be progressively developed and improved on a for- 2006
ward-looking basis. The Innovation Circle on Vocational
Education and Training will develop proposals for this.

* The new Innovation Circle on Continuing Education BMBF Starting
will draft recommendations before the summer of 2006
2007 on ways to strengthen continuing education.

* The Pact for Higher Education 2020 will aim to ensure BMBF, Lander 2007

that the growing number of students in Germany will
find attractive study and research conditionsin the
coming years.

Please see page 107 for an explanation of the abbreviations used here.

The German government will spend some €2.7 million on central, cross-cutting and cross-technology
activities in the years 2006 through 2009 (additional funds are planned for the Pact for Higher Education).
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I1I. Full steam ahead -
The individual innovation strategies

Introduction

Innovation policy is more than just research policy. Many conditions have to be right in order for
new ideas from science and research to be able to develop their potential for benefiting mankind:

Science and industry have to be brought together in application-oriented projects. Entrepre-
neurs are dependent on venture capital. Quality standards can strengthen consumers' confi-
dence in innovative products. And fast-growing sectors need sufficient numbers of young skilled
workers. Which is why the German government is using its High-Tech Strategy to bring R&D fund-
ing and efforts to shape the general parameters for innovation together in one comprehensive
innovation policy. All decisions being taken across a very broad range of policy fields will be
examined to determine their implications for research and innovation conditions in Germany.

Aiming to forge links between research and emerging, cutting-edge markets, the govern-
ment is developing 'prototypal' innovation strategies for 17 high-tech sectors: Nanotechnologies,
biotechnologies, optical technologies, microtechnologies and information and communications
technologies are considered driving technologies the world over - technologies that enable a
wide variety of applications and are transforming a wealth of economic sectors. Mastery of these
technologiesis of vital importance for a high-tech country. However, for an export-oriented
country such as Germany, itis even more important that these enabling technologies be integrat-
ed into fields of application such as automotive or mechanical engineering - which provide the
basis for Germany's economic strength - or environmental or energy technology which are need-
ed for solving urgent problems of the future. The German government wants to expand Ger-
many's strength as a provider of systems technologies.
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Using a SWOT (strengths, weaknesses, opportunities and threats) analysis of Germany as its
pointof departure, the federal government will develop specific measures for each high-tech
sector for the next several years. These measures will all include the following essential elements:

* R&D fundinginthematic programmes,

* Theestablishment of innovation-friendly conditions and

* Agreementbetween science, industry and the political sector on connected strategies.

The German government's thematic R&D funding programmes are particularly suited to respond-
ing flexibly and quickly to new technology trends and to linking science and industry. Providing
funding for collaborative projects in which companies and research institutes work together has
particularly proven its worth. Such projects are geared to application and incorporate all neces-
sary partners into the innovation and value-added chain. Collaborative projects offer special
advantages for SMEs in particular: On the one hand, they bring SMEs into direct contact with
excellentresearch institutes. On the other hand, the participation of large corporations in these
research alliances gives participating SMEs access to global markets and the chance to do busi-
nessas a supplier.

* Suitable, thematic R&D funding programmes are to be organised in the future as frame-
work programmes with a timeframe of up to ten years. This will give them the necessary
staying power for pursuing longer-term strategies and promising technological trends.

* These framework programmes will be developed on a joint basis with the active participa-
tion of representatives from industry, science and the political sector. Working together,
science and industry will draft roadmaps for technological advances in suitable areas. This
will be done to co-ordinate the activities being pursued in the respective field.

e Specialised programmes will be brought together and organised to be more transparent.
This will inject greater transparency into the competition over funding resources.

* Thenew funding programmes for information and communications technologies and for
security research will follow this new concept on a pilot basis.

* This means thatresearch policy will play an even larger role as moderator in the innovation
process. In the process, it will provide impetus for shaping and organising framework con-
ditions to reflect the needs of innovation work.

The German government will continue to develop its sectoral innovation strategies in the course
of adialogue with science and industry. The newly created Industry-Science Research Alliance
will be in charge of this task (please see Section IV).

These technology-specific strategies and measures will augment the German government's
non-technology-specific activities such as the cross-technology research funding programmes for
SMEs, the environmental innovation programme under the Federal Ministry for the Environ-
ment, Nature Conservation and Nuclear Safety, the High-Tech Griinderfonds fund for high-tech
start-ups and the SME programmes conducted by the Federal Ministry of Economics and Tech-
nology.
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Innovation for a safe and healthy life

Health research and medical technology -
Sparking a growth market

Better quality at less cost

H_]j..uh*ﬁ] it
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Research in the health field has been a major factor behind the steady increase in general life Bl Field of innovation
expectancy seen over the last 50 years. Despite this progress, most diseases are still incurable.
Basic biomedical research has produced promising insights into the pathogenesis of many dis-
eases. Using this information it is possible develop diagnostics and highly-specific therapeutic
agents with reduced side effects. The new findings from nutrition research and predisposition
research will make it possible to offer customised prevention strategies for the individual, strat-
egies that will allow people to assume more responsibility for their own health. Sector-spanning
IT interconnectivity is making it possible to give patients improved information, organise the
health care system more efficiently, and improve multicentric clinical studies that make new
medicines available to patients sooner.

Besides being of vital importance to each individual, good health is also extremely important
for society. Spending by Germany's statutory health insurance system alone accounts for nearly
seven percent of GDP every year. Hospital treatment comprises some 35 percent of this spending,
medical care 15 percent and medicine 16 percent. At the same time, the health care systemis a
growing market of the future.

The German government aims to further improve patient care and, at the same time, make it B o bjective
more cost-efficient. To achieve this, it supports the transfer of research findings to their use in the
development into new diagnostic and therapeutic agents. Germany wants to take a leading role
in the area of regenerative medicine. The German government is working to re-establish Ger-
many's attractiveness as a location for pharmaceutical research and production by improving
conditions for clinical studies and to maintain Germany's standing as a lead market for medical
technology. The potential offered by information and communications technologies is also to be
put to use for health care.
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SWOT

analysis

Areas of
action

Strengths Opportunities

* Medical technology sector: Germany's medi-  * Development of new therapeutic and diag-

cal technology sectoris second only to the nostic agents: Customised and less treat-
USAin patents and global trade share. R&D ments with fewer side effects.

represents a large share of turnover

(ca.10 percent). The very latest product * Health care, the growth market: Ageing
range; growing number of firms; interna- population and anincrease in chronicillnesses.

tionally leading companies inimaging,

radiopaque media and biochips. * IT infrastructure: Patient care processes
could be optimised.

* Biomedicine: Internationally recognised aut-

horities in basic research, research la-borato-  * Medical technology: Protect and expand Ger-

ries of individual, highly-specialised pharma- many's leading position.

ceutical companies.

* E-health care: Introduction of the electronic

health data card and the electronic patient file.

* Pharmaceutical industry: R&D expenditure * Regulations: The question of how the re-
hasfallen far behind the USA and UK. Licensing imbursement of costs is regulated in the
trials are being conducted primarily abroad. health care system determines whether med-

ical products can become a lead market.
» Biomedicine: Little collaboration between the
pharmaceutical industry and basicand clinical ~ * Cost pressure: Health economics aspects
research. There are few products that are suffi- of medical and medical technology innov-
ciently well developed to be used. ations have to be taken into greater account
thanin the past.
* Clinical research: Germany needs to develop

competence in conducting clinical trials. * Enormous need for R&D is coupled with high
financial risk: The development of new
* Fragmented EU market: Lack of uniform mar- methods of treatment in the regenera-tive
ket conditions for new products. medicine field is very cost-intensive and

beset with risk.
» Legal framework: Possible impediments for
innovation, such as problems with the financ-
ing of the medical care part of clinical studies.

Please see page 107 for an explanation of the abbreviations used here.

Research for applications to be used in the medical field

The innovation models posting the greatest international success in the biomedicine field show
that the close intermeshment of science, industry and medicine produces the best results in this
high-tech sector. For this reason, the Task Force on Improving Locational Conditions for the
Pharmaceutical Industry in Germany and the Interministerial Working Group for Regulatory
Issues Involving Biomedicine and Bioethics incorporate all players in the health care system.
Working together, they jointly adopt recommendations. The Health Research Council has initiat-
ed aroadmap process in preparation of the next medical research programme which is to be
adopted inlate 2007.

Research in the basic research field

A detailed, comprehensive understanding of the causes and development of diseases is a pre-
requisite for developing innovative diagnostic and therapeutic agents. A central component of
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research in this field is the intermeshing of systematic research methods with disease-related
genome and post-genomic research. The German government funds work being conducted in
this area by the National Genome Research Network.

New methods for using nanoparticles to transport active substances will make it possible to treat
diseases at their foci, reduce side effects and enable the use of new medicines which could not be
used to date due to their chemical properties. Plans foresee the creation of a new funding priority
for this area.

Research in the area of translation

Insights into the molecular and cellular causes of diseases must be harnessed with the help of
translational research methods in order to develop innovative molecular diagnostics and new
methods of treatment. The area of preclinical research offers enormous potential for improving
the predictability of the clinical efficacy and safety of active substances in humans. This is achieved
using pathophysiologically relevant animal models and in vitro test procedures that are relevant
for humans and have a validated mechanism of action. Work in this area is targeted by the planned
Innovation in Medicine Development call for proposals and fits into European projects and pro-
grammes (FP6 and FP7).

Regional Integrated Research and Treatment Centres will boost patient-oriented clinical
research, give patients access to new methods of treatment and support health care at university
clinics by creating trail-blazing structures. Germany's best researchers are working together with
practicing doctors in national-scale medical research networks that have been set up for individ-
ual diseases. This method of bringing players in the research and medical treatment fields to-
gether is to be continued in medical research networks for specific diseases. Industry can also
participate in these activities. As a result of this approach, research findings will quickly make
their way into medical treatment and research will tap into the concerns and issues of the health
care field.

The German government funds the establishment and operation of Centres for Clinical Trials
atuniversity medical schools and clinics. These centres help optimise trials that are initiated by
medical researchers and trials that are conducted on behalf of the pharmaceutical or medical
technology industry. Their work will give patients early access to new methods of treatment.

These three co-ordinated approaches will advance patient-oriented clinical research in Ger-
many to the top international ranks. Focussing these activities will therefore strengthen Germany
as alocation for research and industry and make it attractive for the pharmaceutical industry.
More clinical trials will be conducted in Germany once again and patients given early access to
new medical treatment.

Research endogenous regeneration processes and harness them for
therapeutic use

Increasing life expectancy has led to a shift in the focus of medical care - from acute illness to
chronic disease where in many cases only the symptoms can be alleviated. In contrast to this, new
concepts in the field of regenerative medicine hold the promise of treatments that actually cure.
The aim of regenerative medicine is to replace damaged cells or tissue. This can be accomplished
through cell therapy and other methods that use stem cells' ability to regenerate. The transition
from simply treating symptoms to truly curing disease through regenerative therapies promises
notonly to improve patients' quality of life. This approach will also eliminate the need for long-
term treatment and consequently substantially reduce the burdens on our health care system
and economy as well.

Experimental methods for regenerating myocardial tissue, nerve cells and pancreatic cells in
animal models already exist. A few have already been tested on patients. The medical and econom-
ic possibilities offered by regenerative medicine are many and diverse, and cannot yet be fully
foreseen. In light of this, the German government is funding two different measures: Firstly,
research alliances in the basic research field are investigating and expanding the potential of
regenerative medicine. Secondly, so-called translational research clusters are to be used in tech-
nologically-advanced, clinically-relevant areas to support new scientific and organisational
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methods that are aimed at shortening the transition from scientific basic research to clinical and
pharmaceutical practice. These activities will incorporate the entire value-added chain in the
regenerative medicine field, as well as Germany's health insurance companies and regulatory
agencies. Prototypal translation concepts will tackle translation-related deficits that are typical of
this field.

Continue to develop medical technology

Innovative medical technologies can - besides bringing benefits for patients — also reduce costs
and boost efficiency in the health care system. The medical technology field which is primarily
comprised of small and medium-sized enterprises has a long and successful tradition in Germany.
Products thatare less than two years old account for more than half of the turnover in this sector.
These include surgical instruments, devices to assist patients and new in vivo and in vitro diagnos-
tic devices that go hand-in-hand with the development of new therapies. The Imaging funding
priority aims at proving biological processes in the early stages of a disease. The methods used
must recognise signals that are specific to the particular disease. If required, it must be possible to
use these methods directly during surgery. Approval procedures for new, validated diagnostic
agents must in future give greater consideration to the macroeconomic benefits of their cost-
reducing potential.

Medical technology in an ageing society can help patients with disabilities lead an active,
independentlife and participate in society. If medical advances are to be put to quick use, efforts
must be made to link technology with medicine at an early stage and boost co-operation between
science, health insurance companies and industry.

A medical technology action plan will be developed to bundle and focus funding activities.
This plan will bring together all the activities that the Federal Ministry of Education and Research
is pursuing in the medical technology field - first and foremost, the innovations being generated
in enabling technologies such as optical technologies (for example, biophotonics) and microsys-
tems engineering (for instance, intelligent implants). As a rule, these activities will be carried out
in collaborative projects which are jointly conducted by science, clinics and industry, with indus-
try usually serving as the main co-ordinator.

Preserving the German medical-products market'srole as a lead market is a prerequisite for
further improving Germany's position on the global market. The introduction of new medical
products depends not only on the level of the R&D costs and the costs for obtaining approval but
crucially also on whether health insurance companies will pay for the particular product. The
health care system therefore needs transparent reimbursement rules.

Increase prevention

Many illnesses can be prevented or controlled through healthy habits, prophylactic measures and
early diagnosis. This can improve the quality of life of the persons affected and possibly reduce
costs for the health care system. The Prevention Research funding priority is already funding pro-
jects thatrevolve around preventive medicine. Further research work is necessary, such as in the
area of genetic predisposition, movement and nutrition research, and nutritional genomics
research which provide a foundation for a knowledge-based prevention strategy. Prevention is
also a matter of lifestyle. Information that reinforces and supports the individual's commitment
to a healthy lifestyle is therefore indispensable.
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Increase the use of information and communications technologies in the health
care sector

The introduction of the electronic health data card and the electronic patient file will, in the long
term, lead to a patient-centred reorganisation of existing medical care processes. The electronic
health data card will establish the information system necessary for integrated health care de-
livery processes. It will also provide the foundation for integrating medical technology-based
health care delivery processes into medical treatment chains that involve different disciplines
and span ambulant and stationary care. The electronic health data card will significantly expand
the patient'sright to play an active role in the provision of health care. Once the health data card
hasbeen successfully launched, the German government will move ahead with the introduction
of the electronic patient file.

A lighthouse project - The electronic health data card

An interconnected health care system not only improves the quality of health care, it also
operates more efficiently and saves costs. Such a system requires all participants in the

health care system to be interconnected with the help of information technology - as is

being targeted with the electronic health data card and its telematics infrastructure. The
electronic health data card provides a foundation for and thus opens the door to other
important telematics applications such as the electronic patient file.

Germany's Health Care Modernisation Act which went into effect on January 1,2004 pro-
vides the legal foundation for incrementally converting the current health insurance card
into an electronic health data card. The trial phase involving lab tests beganin late 2005 and
will lay the groundwork for testing the electronic health data card in eight of Germany's

16 Lander. Besides demonstrating that the technical solutions being deployed are suitable
for practical use, these tests also aim to prove that the electronic health data card meets Ger-
many's stringent data protection requirements which are designed to protect patient privacy.

Tap into neurosciences' potential for innovation

We must put the neurosciences' potential to use by adopting the latest approaches being used in
research. The interdisciplinary approach taken by computational neuroscience (CNS) makes it
possible to accelerate neuroscience research enormously, particularly by using the means of
computer simulation as an important complement to experiments. Advances in the neurosci-
ences - in other words, insights into the reciprocity between neuronal dynamics and information
processing obtained by recording, modelling and simulating vital processes — will lead to the har-
nessing of biological and information-theory principles for new approaches to treating diseases
of the nervous system, for high-performance computer systems and for neurotechnologies. This
isalso expected to have an impact on the education sector, albeit with something of a time lag.

Through its establishment of the National Network for Computational Neuroscience, the
Federal Ministry of Education and Research has bundled, strengthened and given an internation-
al profile to Germany's interdisciplinary resources. Today, the National Network includes the
Bernstein Centers, Bernstein Partners and the Bernstein Award which is awarded internationally.
Itis planned to expand the network further with the aim of meshing research and application
more closely.

Organise conditions to be innovation-friendly

Generally speaking, basic parameters must be shaped in such a way that they ensure the neces-
sary foundation for the provision of health care services and impede as little as possible the use of
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new products in the health care field. This will be taken into account in the German government's
overhaul of the health care sector. The high quality of medical treatment must be maintained. At
the same time, treatment must be cost-efficient in both clinical and economic terms. In addition,
speedy and safe approval procedures for diagnostic agents, medical equipment and new con-
cepts for health care and medical treatment are of fundamental importance - as is launching
innovative medicines at an early point in time. Important improvements that are helping clinical
trials include the restructuring of Germany's Federal Institute for Drugs and Medical Devices and
the health insurance companies' coverage of the medical costs of hospital patients who are parti-
cipatingin a clinical study. Efforts are now underway to make it possible for health insurance
companies to cover the medical costs of individuals participating in clinical trials being con-
ducted in an ambulatory setting. Current discussions are examining whether health insurance
companies have the right to commission research work such as clinical trials. European regula-
tions in the medicine and medical devices field should be transposed into German law in such a
way that they do notlead to any special impediments to research into or the development of new
and innovative methods of treatment. The German government is also working to achieve recip-
rocal international recognition of GxP certification (which currently does not exist with the USA).
In order to facilitate the introduction of new types of treatment, diagnostic agents and medical
devices to the market, decisions on whether insurance companies will include them in their
coverage must also take into consideration not only the improvements they bring to the quality
of health care but also the macroeconomic benefits offered by their long-term savings potential.

Of the advanced biology-based technologies, biomedicine enjoys the greatest trustamong
the public. The high degree of transparency in the research field, flanking bioethics debates and
information campaigns regarding the opportunities and risks of the underlying technologies
will continue to strengthen this trust. Political strategies for developing biomedicine will also
continue to include bioethical and social aspects.

Individual research and innovation policy initiatives 2006 - 2009

* Aroadmap process conducted by the Health BMBF, BMG 20062007
Research Council will identify future funding prior-
ities in preparation of a new health research pro-
gramme.

¢ Basic genetics research will be continued and will BMBF 2007
be boosted by translational approaches.

* Infection research, particularly on zoonoses, will be BMBF, BMG, 2006
expanded. BMELV
* Priority will be given to clinical research. BMBF, BMG, 2006
BMAS
* Afunding priority for Molecular Diagnostics and a BMBF 2006

funding priority for the Development of Innovative
Medicines will be established to improve Germany's
attractiveness as a location for pharmaceutical
research and production.

* An action plan will be developed for assisting and BMBF 2006
fostering medical technology.
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*The High-Tech for Health funding initiative targets
the development of medical procedures that en-
able early, accurate diagnoses and gentler treat-
ments and make it possible to assess the effects of
individual medicines at an early point in time.

* The funding provided for initially two Translational
Research Clusters in the highly-innovative field of
regenerative medicine will support prototypal
implementation concepts in which insurance com-
panies and regulatory authorities are also involved.

* Prevention and gerontological research will be
strengthened and improved.

¢ Conditions for conducting clinical trials in Germany
are to be improved through funding initiatives to
establish clinical trial centres at university medical
clinics, nationwide networks on major diseases, and
integrated research and treatment centres.

* Provisions under which health insurance companies
will cover the cost of medical care during clinical
studies conducted on an ambulant basis will make
Germany more innovation-friendly as a location for
pharmaceutical research and production. In add-
ition, the question of whether statutory health in-
surance companies should be allowed in future to
commission research work such as health care
research or studies on issues of relevance to the
provision of health care will examined.

* The introduction of the electronic health data card
will push forward the nationwide use of ICT in the
health care system and concomitantly open up
untapped potential for greater efficiency.

¢ Funding initiatives for tapping neuroscience's innov-
ation potential for applications in the health care
field, information technologies and education.

BMBF

BMBF

BMBF

BMBF

BMG, BMBF

BMG

BMBF

Please see page 107 for an explanation of the abbreviations used here.

Starting
2006

Starting
2006

Starting
2006

Starting
2007

Starting
2006

Starting
2006

Starting
2006
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Field of
innovation

Objective

Security technologies -
No chance for crime or terrorism

Using research to protect freedom

o

International terrorism, organised crime, political and economic conflicts: The challenges to the
security of a modern, complex industrialised nation are many and diverse. Germany is both a
society that practices the free movement of information, persons and goods and an export-orient-
ed economy. As such, it is particularly exposed to these threats. Infrastructures - which have long
included the Internet and telecommunications - are particularly vulnerable in this connection.
Therefore the aim of security research is to protect the freedom of our citizens and our society
-alsowith the help of advanced technologies and concomitant strategies — against terrorism,
sabotage, organised crime and the effects of natural disasters or large-scale accidents. Innovative
technologies take their place alongside prevention in this connection: Offering a possible means
forrapidly and comprehensively responding to crises, innovative technologies can substantially
reduce the effects of attacks, IT incidents and even natural disasters. New security solutions for
communications networks, industrial facilities, buildings, utilities and logistics systems could
make Germany more robust in the face of disasters and less attractive to attackers.

Security technology not only serves to increase security, it also offers economic potential: In
Germany, the fast-growing market for security products and services generated €10 billion in
turnover in 2005 alone. IT security accounted for €3.6 billion of this amount. A society that does
notengage in the field of civil security technology is throwing away enormous opportunities in
major markets of the future.

Through its planned funding activities in the security research field, the German government
aims to protect the freedom of its people and society with the help of technical means as well. Itis
working to tap the economic potential offered by security technology and make timely use of the

opportunities emerging on the global market in this area.
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Strengths Opportunities

* Strong basic technologies: Good positionsin
microsystems technology, ICT, optical tech-
nologies, plant and reactor safety, con-
struction engineering, biotechnology and
sensor technology, all of which are relevant
to security technology.

* Diversified research: Differentiated research
landscape, also in the area of departmental
research.

* High level of security: High security stand-
ards for hazardous incidents and accidents
(such as plant and reactor security, transport
infrastructure security).

* Innovative civil security technologies: Ger-
many has no civil security research program-
mes that use enabling technologies to genera-
te security-related systems innovations.

» Some segments of the security technol-ogy
field are outdated: Procurement is not aimed
enough atinnovation.

* Lack of co-ordination: Platforms that bring
players from research, industry and govern-
ment bodies together nationwide and de-
velop priorities for the research needs for
civil security do not exist.

* Co-operation in the research field: Lack of
co-operation between departmental
research institutes and other publicsector
R&D institutes on the one hand and industry
research on the other.

» Fragmentation: Heterogeneous user land-
scape; not enough players who are special-
ised in civil security.

* Hazard protection and rapid response capa-
bility: Improved security technology and
interoperability; broad dissemination of civil
security technology thanks to cost-effective
solutions.

* Expand market position: Larger market share
and improved export chances for companies
from Germany.

« Strengthen core competencies: Support for
national suppliers with capabilities that are
of strategic importance for security soluti-
ons.

* Technology transfer: Use advanced techno-
logy from other civilian sectors and defence
technology for civil security applications.

* Increase synergies: Develop joint security
solutions at government and private users.
Make use of opportunities at European level.
Bring the competence and skills offered by
technology together with those offered by
the social sciences.

* Adequate protection of secrets: \When secu-
rity is too rigid research findings do not have
much far-reaching effect; when the system
for protecting secrets is too lax, information
flows to unauthorised persons.

* Societal approval: A lack of transparency
with regard to planned activities or the
effects of new technologies can lead to
reservations among the public.

* Ensure civil rights: Need for more accompa-
nying research that detects possible negati-
ve repercussions for civil rights and liberties
earlyon.

Bl swoT
analysis
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Areas of
action

Ensure adequate participation in the European Security Research
Programme

The European Commission plans to launch the first-ever European security research programme
during the Seventh Research Framework Programme (2007 through 2013). Approximately €200
million a year are being earmarked for this programme. Players from Germany are expected to
receive around €40 million a year through competitions conducted by this programme. In order
to achieve this goal, the German government is first of all giving top priority to mobilising and
advising Germany's nascent security research sector. The Federal Ministry of Education and
Research will task a National Contact Point with advising German applicants to the European
Security Research Programme.

Launch a national security research programme

Security research has notbeen funded on a targeted basis at national level to date. Nonetheless,
the German government's departmental research institutes (such as the BAM, BBK and BSI), the
Fraunhofer Society, the German Aerospace Center, FGAN and firms and universities are also
conducting research aimed at civil security under the German government's R&D funding pro-
grammes (in fields such as information and communications technologies, microsystems tech-
nology, software, space travel, biotechnology, peace and conflict research).

In a step to ensure that German interests and contributions are included in the planning and
organising of pan-European security research, the German government has launched an inten-
sive dialogue between all federal ministries and with the technology and research scene, bring-
ing both researchers and users together. One initial conclusion is that a national funding programme
would be both necessary and wise for surmounting present fragmentation and enabling German
research to work effectively at European level. Based on current plans, Germany's national secur-
ityresearch programme will start in mid-2007. Funding is slated to reach €40 million a year by 2010.

Theresearch topics that are currently being identified in the course of an ongoing dialogue
have priority in both the European and national context and revolve around the following areas:

* The optimisation of the security and protection of interconnected systems, the security of
infrastructures and public utilities,

* The protection against terrorism and accidents involving biological, chemical and other sub-
stances,

* Improving crisis management,

* Theinteroperability and integration of information and communication systems,

* Thelinking of spatial data from various administrative levels and departments,

* Improving situation awareness and the culture of security,

* Restoration of security in crisis situations,

* Causalresearchin areas such as radicalisation and crime.
The German government plans to organise security research in collaborative multidisciplinary
projects in which researchers from the engineering sector, natural sciences, social sciences and
the humanities develop solutions together. It is crucial here that these collaborative projects also

incorporate the persons who will be using and applying the findings. Here the private sector and
the public sector must work hand-in-hand with one another.
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Collaboration on standards during the research stage greatly facilitates system interoperability.
In addition, innovation and technology analyses conducted in tandem with security research will
putusina position to assess at an early pointin time the impact that new technology and innov-
ation will have on society and basic rights.

Create joint innovation platforms

Innovation platforms for security research are to be created to ascertain R&D needs on an
ongoing basis and speed up the introduction of new security technologies in the marketplace.
Jointinnovation platforms are to foster collaboration between government institutions, private
providers and operators so that individual initial activities - for the protection of critical infra-
structures, for example - are harmonised outside the research field as well. This could facilitate
the co-ordinated procurement of innovation which is more cost-effective over the long term.
Furthermore, the co-operation between government bodies, industry and research will open up
the advantages arising from early standardisation, regulation and organisational adjustments.

Individual research and innovation policy initiatives 2006 - 2009

* The National Contact Point is advising parties inter- BMBF Starting
ested in the new European Security Research Pro- 2006
gramme in order to ensure sufficient German parti-
cipationin the programme.

*The German government will create innovation Federal Starting
platforms for security research with the aim of government 2007
ensuring that research is focused on urgent applica- (lead ministry:
tion scenarios, making forward projections of Ger- BMBF)

many's research requirements and improving co-
operation between users and providers.

* The German government plans to set up its first Federal Starting
discrete security research programme. government 2007
(lead ministry:
BMBF)

Please see page 107 for an explanation of the abbreviations used here.
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Field of
innovation

Objective

Areas of
action

Plants -
New paths for agriculture and industry

Tomorrow's source for raw materials

Plants offer enormous potential as cost-effective, environmentally-friendly production systems

that make efficient use of raw materials and energy, supply raw materials and synthetic building
blocks, and, on top of this, produce polymers, pigments, fats and starches that can be used in, for
example, the automobile or paper industry.

Plants that are pest-resistant and better able to absorb nutrients open up new areas for culti-
vation, help make production more economically efficient and reduce environmental pollution.
Notonly are the basic materials used by the chemical industry and for energy production to date -
petroleum, natural gas and coal - currently seeing rapid price jumps. They also lead to further
increases in global CO2z concentrations and will reach their global production peak in the next 20
years. Material-conversion industries such as the chemical or pharmaceutical industry, as well as
sustainable fuel production that is coupled with material conversion, are dependent on renew-
able raw materials as an alternative.

The German government aims to step up the development of a knowledge-based bioindustry
in Germany. Itis working to make Germany the European leader in plant biotechnology and
plant breeding by the year 2015. The share of renewable resources in Germany's energy supply is
to be substantially increased by 2015. The use of renewable resources in the chemical industry -
which is currently some 10 to 12 percent - is also be significantly increased.

Strengthen genome research and systems biology as the basis for plant bree-
ding and plant design

Genome research and systems biology are fields of science that are decisive and fundamental for
advancesin the life sciences and a prerequisite for the innovation capabilities of the agricultural
and forestry sectors, the food industry, medicine, the pharmaceutical and biotech industries,
environmental protection and other downstream branches of industry.
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Strengths Opportunities

* Strong plant breeding companies: Globally-
operating SMEs; large R&D shares; global
market leader in sugar beet, rape and barley.

» Strong centres for plant genome research:
Cologne, Potsdam, Gatersleben, Gottingen.

* European integration: Germany is driving
European integration in the plant research
field.

* High level of competence in chemical and
process-engineering research: Universities,
Fraunhofer Institutes, Leibniz Institutes.

* High level of acceptance for plant products:
Natural products enjoy a high level of accep-
tance in Germany.

* Efficient agriculture: Entrepreneurially-min-
ded, well-trained German farmers and
foresters.

* Potentially large amount of area: Suitable
production areas available.

» Agricultural, mechanical engineering and
plant manufacturing: High level of expert-ise
available in Germany.

* High rates of use for vegetable raw ma-teri-
als: Compared to other European countries,
Germany holds a pioneering position.

» Strong security research: The use and hand-
ling of transgenic plants is the focus of inten-
sive investigation.

Weaknesses Threats

» Competitive disadvantages: No rewards for
external effects arising from the use of rene-
wable resources.

* Fragmented research capacities in the Ger-
man agricultural and nutritional research
field.

* Plants as a source of raw materials: Customi-
sed synthetic building blocks for the chemi-
cal and pharmaceutical industries; new pro-
duction processes for enzymes and
therapeutic agents.

* Plants as bioreactors: Plants furnish products
and raw materials for integrated chem-ical
and biotech production.

* CO2-neutral source of raw materials and
energy: Energy crops reduce dependence
on fossil resources and fuels.

* Cascade use: First physical, then energetic
use.

* Decentralised value added and broad distri-
bution of the surplus value: Establishment of
processing and production chainsin rural
and, inter alia, structurally-weak areas.

* High return on R&D: High macroeconomic
return on plant breeding and plant biotech-
nology.

* Technology leadership possible: Particularly
in connection with the chemical industry
and engineering sciences (internal combus-
tion engine).

* Green genetic technology: Creation of an

innovation-friendly legal framework needed.

* Reputation of genetically modified plants:

Low level of consumer acceptance in the
food area.

* Risk of relocation of plant breeding com-

panies' production and test facilities to other
countries.

* Non-technical market access problems: Diffi-

culties exist particularly in the area of bio-
energy.

B swoT
analysis
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Geneticresearch on crop plants has developed into an internationally highly-competitive field of
research thatis associated with rapid scientific advances and significant economic interests. For
this reason, the Federal Ministry of Education and Research, together with industry, will fund
basic and applied research in the areas of plant genome research, plant biotechnology, bioen-
ergy and plant design. This funding will take systems biology research work into account. The
GABIFUTURE programme will develop on a targeted basis the enormous potential for innovation
along the interfaces between plant genome research, microbial genome research, animal
genome research and molecular nutrition research for these fields of application. The GenoMik-
Plus programme funds research which uses the analysis of the interaction between plants and
bacteria as the starting point for work on the stimulation of plant growth, crop protection and
efficient nutrient uptake.

Support plant breeding for hardy, high-yield plants

Crop plants are to be made more resistant to economically important pathogens, abiotic agents
and abiotic stressors, and produce quality is to be improved. This will require more than basic
research: New plant-breeding research methods will also have be used to generate breeding
advances more rapidly and efficiently. Centre stage in the area of renewable raw materials will be
given to breeding high-yield raw-material and energy plants and collaborative projects that re-
volve around integrated and particularly sustainable and economic energy crops (EVA project).

Tomorrow's source for raw materials

New approaches in research, development and production are needed in order to switch indus-
try over to using biological raw materials as a resource. The targeted use of all of a plant's parts for
pharmaceutical products, chemicals, fuels and other sources of energy has sizable potential in
this connection. Of particular interest here are sustainable, integrated extraction processes that
separate components for raw materials and in which all constituent parts of the source material
can be used in a subsequent biotechnological and/or thermochemical process to obtain synthetic
building blocks, fuels or energy.

In addition, assistance will be provided for the market launch of products made from renew-
able raw materials such as biolubricants, biohydraulic fluids and natural insulating materials
and for the near-market demonstration of bioenergy.

Deepen international co-operation

Germany is the driving force behind European integration in the plant research field. However, it
can achieve its national goals only when the potential offered by the research and development
being done in leading European nations is bundled. In light of this, Germany will deepen its col-
laboration with the plant genome research programmes in Spain and France, with industry
being in overall charge of these activities. ERA-NETs that revolve around plant genome research,
bioenergy and the use of renewable raw materials are flanking the process of European integra-
tion. Germany's accession to the International Energy Agency's (IEA) Bioenergy Agreement con-
stitutes and important step in intensifying co-operation at international level.

Shape the regulatory framework to accommodate innovation

This type of international, competitive R&D work and the development of new markets requires
afoundation comprised of research-friendly and innovation-friendly conditions. National and
Europeanregulations - particularly in the area of genetic engineering law — must be formulated
in such a way that they advance genetic engineering research, development and application and,
at the same time, take into account the protection of man and the environment.
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Intensify the societal dialogue

Although products made from renewable resources meet with a high level of acceptance,

people'slack of awareness of them often constitutes an obstacle to their introduction in the mar-

ketplace. Technical information and public relations work consequently make valuable contribu-

tions in this area. The professional presentation of the subject of renewable raw materials at trade

fairs, exhibitions, conferences and other events, publications aimed at the broad public and at

experts, and the bioenergy consultation services provided by the Agency of Renewable Resources

(FNR) are essential elements of coming measures. In addition, the GABI-FUTURE funding meas-

ure (GABI = genome analysis in the biological system of plants) will implement a comprehensive

blueprint for a societal dialogue.

Individual research and innovation policy initiatives 2006 - 2009

* Funding for genome research as a basis for plant breeding
and plant design will be continued and supplemented by
new funding campaigns in the systems biology field.

* The potential forinnovation located along the interfaces be-
tween plant genome research, microbial genome research,
animal genome research and nutritional research will be
developed with the help of new funding measures that have
been designed together with industry.

* Aresearch campaign will support plant breeding and plant
breeding research with the aim of increasing plant resistance
to biotic pests and abiotic stress factors.

* The Renewable Resources funding programme supports the
development of conversion methods, pilot projects and the
launch of renewable resources for use as raw materials or for
generating energy; new priorities.

* International collaborative activities will be deepened
through the ERA-NET on plant genome research, by expand-
ing the joint funding initiative with plant genome research
programmes being conducted by Spain, France and Canada,
and through a new ERA-NET on the use of renewable re-
sources for producing materials.

» Germany's genetic engineering law will be amended with the
aim of advancing research and the application of genetic
engineering, and of ensuring a high level of safety, the co-
existence of production methods and the consumer's free-
dom of choice.

* A competitive process will bring about a concentration of
agricultural and nutritional R&D capacities in Germany that
the federal government in co-ordination with the Lander will
support using suitable structure-building R&D funding meas-

ures,

Please see page 107 for an explanation of the abbreviations used here.
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Field of
innovation

Objective

Energy technologies -
The challenge for the 21st century

Reliable, efficient, sustainable

Areliable and economical energy supply is the backbone of every modern economy. Challenges
are however beginning to emerge today at the start of the 21st century, challenges whose implica-
tions were not fully foreseeable in the past: The economic growth being posted by emerging
countries such as China and India will further fuel the global demand for energy. Coal, oil, gas
and uranium reserves are finite in nature and oil and gas production is increasingly concentrated
in politically instable regions. In light of this, it will be increasingly difficult for Germany to meet

itsenergy needs in the future. At the same time, the energy-related emission of climate-
impacting greenhouse gases increases the possibility of severe climate change. In light of this, it is
urgently necessary that the world convert to other sources of energy over the long term. This con-
version can however be done only incrementally because the energy industry is governed by very
long investment cycles.

The German energy industry however offers good prerequisites for this: German power-plant
technologies are among the world's best and ensure manufacturers a substantial share of this
fast-growing global market. German companies are also global leaders in many fields of renew-
able energy: German manufacturers of wind-power plants, for instance, account for approximate-
ly 40 percent of the global wind-power plant market. Sixty percent of domestic production is
exported. Germany's renewable energy-related exports totalled some €2 billion in 2004.

The German government aims to push the transition to a sustainable energy supply in Ger-
many further forward. This type of energy supply will meet the criteria of reliability, economy, cli-
mate-friendliness and environmental friendliness on a balanced basis. The German government
isworking to establish a balanced energy mix without one-sided dependencies. Objectives in-
clude boosting the German economy's energy productivity to twice its 1990 level by the year
2020. The share that renewable energies represent out of total primary energy consumption is to
beincreased from not quite five percent at the present to atleast 10 percent by 2020. And emis-
sions of greenhouse gases such as carbon dioxide (CO2) and methane (CH4) are to be reduced as
cost-effectively as possible.

The German government will outline the individual measures that this will require in a com-
prehensive energy policy plan in 2007. Energy research will be a fundamental part of this.

The German government is pursuing a double-pronged strategy in its assistance for energy
technologies: On the one hand, it gives explicit priority to selected technologies that could contri-
bute in the medium and long term to ensuring a sustainable and secure supply of energy. On the
other hand, itis taking a relatively broad approach in less important fields of technology where it
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Strengths Opportunities

* Productive energy research: Good basic
research and scientific/technical infra-
structure and outstanding industrial energy
research, particularly in promising fields
such as modern power plant engineering,
photovoltaics, wind energy and fuel cells.

* Good co-operation: Functioning co-oper-
ation between science and industry.

» Technology leadership: German manufactu-
rers are world leaders in power plant engi-
neering, wind energy plants (export rate of
more than 50 percent) and photovoltaics (25
percent world market share).

* Modernisation of the energy supply: Use of
new technologies for pending repair and
replacement needs.

* New technologies: Enormous potential offe-
red by biofuels of the second generation
(synthetic biofuels), hydrogen and fuel cell
technology, photovoltaics and nuclear fusion.

* Export of technology: Growing technology
needs in threshold and developing coun-
tries.

* Lack of consensus: Different notions within
society regarding the future supply of energy.

* Introduction of new technologies: Regard-
less of the enormous theoretical potential,
the amount of technical/commercial capaci-
ty that would be needed to pro-duce a sup-
ply of energy that would be sufficient to
meet the challenges of the future can be
developed only over the very long term.

» Competitiveness: Cutting-edge technol-
ogies are frequently not competitive
enough.

* Energy efficiency: Slow diffusion of energy-
efficiency technologies.

« Safeguarding competitiveness, growth and
jobs: Further development and expan-sion of
an efficient energy-supply system.

* Dependency on fossil fuels: Dependency
must be reduced.

* Nuclear safety know-how: Maintain compe-
tence in nuclear safety engineering.

* Reduce greenhouse gas emissions: Energy
efficiency needs to be increased, renewable
energies need to be developed and expand-
ed, and CO2z sequestering is needed.

* Expand and develop renewable energies:
The cost of renewable energies needs to be
further reduced. To ensure their marketabil-
ity, plants and equipment need to be suit-
able for diverse and decentralised use.

isworking to safeguard and expand technological options in order to make the German energy

system more flexible and improve its ability to react.

Developing modern power plant technologies for natural gas and coal

Coal and gas power plants are and will remain an important pillar in the electrical energy system

in Germany. These two sources of energy accounted for some 60 percent of the 'energy pie'in
2005. Coal power plants have increased their efficiency by 20 percent in the last 15 years. For
example, the world's currently best brown coal power plant with an efficiency level of more than

43 percent went on line in NiederauBem in 2002. Working together with industry, the German

government developed the COORETEC funding programme which is aimed at further increasing

plant efficiency by another 20 percent within the next 15 years.

Bl swoT
analysis

B Areas of
action
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The COORETEC lighthouse project

The COORETEC project was set up to develop and build a coal or gas-fired pilot power plant
that produces almost no CO2 emissions and is also capable of generating new products such

as synthetic fuels (methanol, synthetic gas, hydrogen). The technologies to be used - rang-

ing from air separation for oxygen production all the way to CO2 separation and storage — go
far beyond current power plant technology. Building on the ongoing development of indi-
vidual technologies, their operation together s to be tested in a300 to 400 MW pilot plant
whichis to be built and putinto service by the year 2015. Targets include not only greater
fuel utilisation but also a high level of availability, operating flexibility, environmental com-
patibility, low power generation costs and proof of reliable CO2 storage.

A modularly-structured master plan will make it easier to replace components at a later date
so thatitis possible to further optimise the system with the aim of honing these technol-
ogies to a marketable level by the year2020. The project is to be conducted together with
energy suppliers and power plant manufacturers. This project will demonstrate Germany's
technological capabilities in the field of power plant technology and, not least of all, help
strengthen Germany's competitive position in this area.

Make fuel cells and hydrogen technologies competitive

Water is all thatis left when hydrogen and oxygen are combined in fuel cells to generate electri-
city and heat. This efficient, clean technology could replace the batteries used today in portable
devices such as notebooks and, in the case of stationary systems, the conventional combustion
technology presently used in power plants and boiler rooms. Although the principle behind the
fuel cell was discovered 150 years ago, considerable R&D efforts will still be necessary in order to
make them as reliable and affordable as conventional rival technologies. Industry and science are
working on long-term scenarios, strategies and research projects for fuel cells. The National
Hydrogen and Fuel Cell Technologies Innovation Programme launched in May 2006 will funnel
and continue the work done to date and set new priorities. By supporting and advancing the
emerging hydrogen and fuel cell sector on a targeted basis in the mobile, stationary and portable
fields, this programme aims to speed up the development of a market that is important for Ger-
many's attractiveness as a location for industry, research and investment. A fundamental ques-
tion that will also have to be clarified in this connection is how the requisite amounts of hydrogen
can be made available efficiently and in an environmentally-friendly way.

Continue to develop energy-optimised building construction

Private households account for more than one third of Germany's final energy consumption,
most of which goes to heating. Although heat consumption for buildings has already been re-
duced from more than 400 kilowatt hours per square meter and year (kWh/m?a) in the early 1970s
t0100-150 kWh/m? today, there is still enormous potential for further savings, particularly in the
existing housing stock. Energy requirements for buildings are to be halved over the long term:
The zero-energy house is the goal with new homes. In the case of existing buildings that are reno-
vated toimprove their energy efficiency the aim is a marked reduction in electricity and heating
consumption.

The Energy-Optimised Building Construction (ENOB) programme that was developed in con-
junction with industry and other research campaigns will support the continued technological
development of heating, refrigerating, ventilation and air conditioning systems, measuring and
control technology, heat insulation technology, electricity-saving lighting, and the like. Since
public buildings are particularly suitable for pilot projects, a new initiative for renovating school
buildings to be more energy-efficient aims to boost attention to and acceptance of new energy-
saving technologies among the public.
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The CO2building renovation programme for which some €1.4 billion a year have been ear-
marked for the period 2006 -2009 will speed up the diffusion of new technologies in the market-
place and step up measures to markedly reduce the energy requirements of residential buildings.
Such renovation will be pushed ahead with grants and tax incentives.

Boost the efficient use of energy

Industry accounts for approximately 26 percent of the final energy consumption in Germany, indus-
try, trade and services are responsible for another 16 percent. Although German industry's fuel re-
quirements have - measured in terms of gross value added - fallen by some 30 percent over the last
15 years, there is still enormous potential for greater efficiency: New materials such as metal foams
are opening up new possibilities in the heat and refrigerating engineering fields, and new construc
tion principles are making engines, drives, ventilators and pumps more econornical in their fuel con-
sumption. Which is why the German government wants to give more attention to 'rational energy
use'. R&D project funding gives priority to optimised heat utilisation (through, for example, the de-
velopment of innovative high-temperature process technology, refrigeration technology, heat
pumps and heat storage technologies) and to the efficient use of electricity such as through the use
of loss-free superconducting materials in generators and electricity grids.

Many factors however impede the diffusion of energy efficiency technologies: Investors and
upstream suppliers shy away from the often higher investment costs because the energy savings will
notbenefit them butrather the technology users (investor-user dilemma). Given the lack of market
transparency and overly weak price signals, demandersrely on tried and tested technologies.

Working together with participants of the national energy summit and other experts, the Ger-
man government plans to develop measures to eliminate such impediments to diffusion as part of its
overall energy policy blueprint in the coming months.

Expand renewable energies

With a view to bringing renewable energies closer to profitability, the German government
supports not only basic research through institutional funding and network building. It also
funds R&D projects that target priority topics arising from strategy discussions with science and
industry:

* Bioenergy: Improve conversion technologies. Use biogas in fuel cells. Feed biogas into the gas
grids. Implement combined heat-and-power systems that use solid, liquid or gaseous bio-
mass, particularly in plants with small or medium capacity levels.

* Photovoltaic technology: Lower the cost of silicon-wafer technology which dominates
today's market. Progressively develop thin-layer technology to help this technology achieve a
breakthrough on the market.

* Wind energy: Test the 12 multi-megawatt installations at the offshore test field in the North
Sea under high-sea conditions before starting serial production. Demonstrate the cable inter-
face and examine the effects that off-shore wind farms have on nature and the environment.
Additional projects will be conducted to reduce the cost of the foundations and towers and
improve the rotor blades.

* Geothermics: Reduce development costs further with the help of, inter alia, seismic methods
and adapted drilling technology (large boring depths and diameters).

* Low-temperature solar thermal technology: Reduce the cost of low-temperature solar ther-
mal systems and increase their share of heat consumption in buildings through, inter alia,
solar panel installations that are integrated into building facades and offer heat-insulating
properties. Progressively develop this technology for new fields of application (such as pro-
cess heat or solar air-conditioning).
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* Solar thermal power plants: Work will continue on refining this technology. A pilot project for
solar thermal electrical power generation with high-temperature heat storage and sea-water
desalinisation in the Middle East or North Africa will be tested.

* Integration into the power grid: The development and expansion of renewable energies will
necessitate new supply structures and the storage of electricity and heat.

Strengthen research into nuclear safety and the final disposal of
radioactive waste

Irrespective of the government's decision to gradually phase out the use of nuclear power plants,
Germany will continue to need nuclear technology know-how for decades to come in order to
maintain the safety and security of the country's nuclear power plants. The German government
therefore plans to increase research into nuclear safety and the permanent storage of radioactive
waste, aiming firstly to develop a solution to the final storage issue in this legislative period as stipu-
lated in the coalition agreement between Germany's governing Christian Democratic Union and
Socialist Democratic Party, and secondly to prevent an imminent loss of expertise by stepping up
efforts to foster young scientists. Research projects will be conducted to preserve the German
government's ability to assess the safety of nuclear power plants in neighbouring countries as
well and to follow international developments to ascertain the extent to which other countries
are achieving increased reactor safety, economic efficiency, proliferation resistance and reduc
tion of radioactive waste.

Atinternational level, the focus of R&D work will be increasingly directed to reactor systems
of the future. These efforts will be undertaken primarily through the Generation IV International
Forum (GIF) research programme. This programme's members currently count ten nations
(Argentina, Brazil, Great Britain, Canada, France, Japan, South Korea, South Africa, Switzerland
and the USA) and EURATOM (in which Germany is involved).

The International Project on Innovative Nuclear Reactors and Fuel Cycles (INPRO) research
programme - to which 26 nations including Germany belong - deals with issues revolving
around the research and development needs of the member states in the areas of security, dis-
posal, environmental compatibility, proliferation resistance and economic issues.

Push fusion research ahead

Generating electricity through nuclear fusion poses an enormous challenge for energy research.
Germany aims to feed electricity from nuclear fusion into its power grid by 2050 at the latest. This
goal can be achieved only through international co-operation. The construction of the Internation-
al Thermonuclear Experimental Reactor (ITER) in Cadarache, France, will be one important mile-
stone towards achieving this goal. Current partners in this project are EURATOM, the People's
Republic of China, Japan, India, the Republic of Korea, the Russian Federation and the USA. ITER
will enable a net energy gain from fusion and contribute to the development of suitable systems
for transforming this energy into electricity. The German government is participating in the ITER
project through the EURATOM treaty and the ITER Agreement. It will contribute key technologies
such as superconducting magnets and electrical cable and systems for maintaining the fuel cycle
and plasma heating. Germany's Helmholtz Centers are particularly involved in the development
of these systems. Highly advanced irradiation chambers for testing materials and, for example,
new types of low-temperature systems (helium cooling) will be needed for developing and build-
ing a prototype for the International Fusion Materials Irradiation Facility (IFMIF). Testing instru-
ments for assessing and improving plasma containment in the ITER will also be required for later
power production. This R&D work will expand Germany's participation in the ITER project be-
yond itslevel in past programmes.

In contrast to the ITER system which will contain plasma on the basis of the tokamak prin-
ciple, the Wendelstein 7-X facility currently being built in Greifswald, Germany, will hone and
improve the alternative stellarator method for use in power plants. It will be decided at the end of
ITER and Wendelstein 7-X's period of operation which of the two methods will be used for plan-
ning and building the subsequent pilot power plant.
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Make use of the opportunities offered by the export of technology

The German government will push forward new partnerships between industrialised and develop-
ing countries that are aimed, inter alia, at modernising the participants' respective energy supply on
an ambitious scale. The Kyoto Protocol's project-based mechanisms - the Clean Development Mech-
anism (CDM) and Joint Implementation (JI) - could also be of help here. The German government will
facilitate the use of project-related mechanisms in order to increase German companies' opportun-
itiesinleading-edge technology markets abroad.

The Renewable Energies Export Initiative is also helping modern technologies thatrevolve
around the use of renewable energy to obtain access to markets. With a view to tapping new sales,
sourcing, co-operation and investment opportunities, government assistance particularly targets
measures that focus on information and advisory services and on establishing contact with foreign
firms in the renewable energy sector. An expansion of these activities to include energy-efficiency
technologies is currently under discussion.

Individual research and innovation policy initiatives 2006 - 2009

* Amaster energy policy blueprint will bundle all measures for a Federal 2007
sustainable energy supply system in Germany. government

* The National Hydrogen and Fuel Cell Technology Innovation BMVBS, BMWi,  Starting
Programme will bundle all activities in this area. BMBF 2006

* The priorities in future R&D project funding for renewable BMU 2006

sources of energy - such as testing offshore wind farms — will
be worked out in strategy discussions with science and indus-
try.

* The establishment of the German Biomass Research Centre in BMELV 2007
eastern Germany will strengthen research in this field.

* The COORECTEC lighthouse project targets the development BMWi Starting
and construction of a pilot gas or coal-firing power plant that 2006

generates virtually no CO2.

« Efforts to foster young scientists are to be stepped up in order BMWi, BMBF Starting

to prevent a loss of expertise in nuclear safety research. 2006

* A campaign to promote the renovation of school buildings to BMWi Starting
make them more energy-efficient will boost awareness of and 2006
acceptance for energy-saving technologies among the
public.

* The CO2 Building Modernisation Programme will be expand- BMVBS, BMWi Starting
ed. This programme will reduce the energy requirements of 2006

residential buildings through the accelerated diffusion of new
technologies.

* The introduction of an energy performance certificate for Federal Starting
buildings, the regulation of incentives in the Energy Industry government 2006
Act and the transposing of the Directive on Energy End-use
Efficiency and Energy Services into national law will improve
conditions forinnovations that increase energy efficiency.

Please see page 107 for an explanation of the abbreviations used here.
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Field of
innovation

Objective

Environmental technologies -
Clear water, clean air, fertile soil

Integrated environmental protection and resource conservation

In contrast to the 1970s and 1980s when centre stage was given to aftercare environmental engin-
eering - such as filter systems to keep air and water clean - environmental protection considera-

tions are today increasingly being taken into account during the development phase. With this
approach, natural resources are to be used efficiently and harmful effects on the environment are
to be minimised throughout a product's entire lifecycle. At the same time, new environmental
technologies offer economic benefits. Organic solvents pollute ground water and air, have to be
separated and recovered - frequently with considerable energy input - and are also questionable
in terms of occupational safety. Such solvents could, for example, be replaced in the future by
supercritical fluids which - thanks to their easy-to-modify state of aggregation — are much easier
to separate.

The German environmental engineering sector - which includes the waste and water
management industries and parts of the mechanical engineering and plant manufacturing field
-employs some 1.5 million people today. At international level, German firms are particularly suc-
cessful in the air pollution control, noise abatement and recycling fields.

With its national sustainability strategy, the German government aims to reduce the air pol-
lution load by 70 percent by the year 2010, double German industry's energy efficiency and
resource efficiency by the year 2020 and reduce land development from currently 100 hectares a
day to 30 hectares a day. The German government has committed itself to reducing the emission
levels of the six greenhouse gases cited in the Kyoto Protocol by 21 percent over 1990 levels by the
period 2008 through 2012.

These national sustainability goals cannot be achieved without cleaner and more efficient
technology. German industry should therefore be helped with identifying and developing new
R&D findings with environmental protection potential and applying them immediately in the
domestic market. The German government aims to tap the global market for the German en-
vironmental engineering industry and to adapt technologies and know-how to local conditions
in threshold and developing countries.
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Strengths Opportunities

* Export leader in products that could beused - Intensification of export trade: German envi-

for environmental protection purposes: Ger- ronment technology could potentially be
man firms hold a19-per cent share of global used to solve worldwide environmental pro-
trade volume in this area, with particular blems.

strengths in measuring and control techno-
logy, air pollution control, noise abatement * Growing international water market: Market
and recycling. predicted to grow by 60 percent by 2010.

* Leader in environmental protection patents:  ° Bionics: Applying solution strategies taken
Germany submits more applica-tions to the from nature to technology.
European Patent Office (23 per cent of total)
than the USA (22 per cent) or Japan (19 per

cent).
Weaknesses Threats

* Cross-sectoral approach has been * Problems - particularly for SMEs - in obtai-
neglected: R&D funding in the past focused ning access to the resources of research
on individual sectors rather than enabling institutes: Co-operation needs to be fostered
technologies such as surface technology. between industry and science.

* Water management: The German water * Environmental technology innovations sel-
sectoris too fragmented and has little inter- dom establish themselves in the marketpla-
national focus. ce: Due to price disadvantages or a lack of

trustin their reliability, innovations do not

* Internationalisation: The environmental make the leap to the marketplace very
engineering branches - which consist pri- often.

marily of SMEs - have little access to interna-

tional markets. * Need to adapt know-how: Advanced techno-
logies that are established in Germany have
to be adapted for use in developing and
threshold countries.

Please see page 107 for an explanation of the abbreviations used here.

Progressively develop environmental technology for the domestic market

Economic and ecological targets can often be met simultaneously when a product's entire life
cycle is taken into account during the planning and production processes. The Federal Ministry
of Education and Research funds collaborative projects in the manufacturing sector with a view
tolinking new research approaches with problems in actual practice.

Innovative environmental protection technologies such as self-healing surfaces and waste-
free processes are a focus of surface technology and spill over into many sectors - from car manu-
facturing to the construction sector and furniture industry all the way to the shipbuilding indus-
try. Surface technology has not however had a joint R&D platform because the field has a wealth
of user industries and is therefore highly fragmented. The Federal Ministry of Education and
Research is therefore planning a comprehensive research initiative for this area.

Bionics use nature as a source of inspiration for technology. In order to make it easier to trans-
late creative ideas into products, the Federal Ministry of Education and Research is planning a
new research campaign aimed at supporting work to develop such ideas to the stage where they
are functioning demonstration models or production-ready prototypes.

The Ministry's Research for Sustainability funding programme supports and funds the de-
velopment of new environmental protection technologies.

Bl swoT
analysis
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Pilot projects create trust in the reliability of new technologies

In contrast to years past, when the focus of funding was on the retrofitting of systems and on
downstream purification processes (so-called end-of-pipe technologies), financial assistance
today is provided primarily for first use of new integrated environmental protection technol-
ogies, with priority being given to SMEs. The Environmental Innovation Programme of the Fed-
eral Ministry of Research and Development funds these industrial-scale pilot projects. These act-
ivities, which receive flanking technical support from the Federal Environment Agency (UBA),
establish the prerequisites necessary for defining technical standards and establishing legally
binding emission ceilings.

Use Germany's strong domestic market as a springboard for tapping the global
market

Sustainability in trade and industry is not just a German aim - itis also a European aim. For this
reason, Germany has joined up with Belgium, Denmark, Finland, France, Great Britain, Ireland,
Austria, Sweden, Switzerland and Spain in the ERA-NET Sustainable Enterprise (SUSPRISE) project
to co-ordinate its national research activities aimed at fostering sustainable enterprises.

Export credit guarantees granted by the federal government (Hermes guaranties) are an
importantinstrument for spurring foreign trade, including in the environmental technology
field. The OECD member states agreed in 2005 to extend the maximum permissible terms for
export credits for renewable energy and for water and waste-water projects to 15 years. With the
new aval guarantee that was launched in 2006, the German government will cover a share of the
third-party risk borne by the guarantor. This will substantially improve liquidity, particularly for
small and medium-sized exporters. The Federal Environment Agency's Internet portal at
www.cleaner-production.de offers extensive information about the capabilities of German en-
vironmental technologies and services.

Protect the global water supply

Many threshold and developing countries suffer from an inadequate supply of drinking water
and - particularly in megacities - from waste-water problems that can scarcely be handled. The
development and sustainability goals adopted by the United Nations Millennium Summit in 2000
include halving the proportion of the global population that has no access to safe drinking water
or adequate sanitation services by the year 2015. This goal is a pressing humanitarian task. The
development of the requisite water and waste-water infrastructure however also constitutes an
enormous investment market.

The German government is supporting the development of an integrated water resource
management (IWRM) system in numerous partner countries, particularly in the Middle East and
Africa.

In addition to its development policy projects in this field - Germany is one of the world's larg-
estdonors in the water sector - the Federal Ministry of Education and Research also funds the con-
tinued development of IWRM methods and approaches.

German and regional partners from research institutes, government agencies, engineering
offices and the water industry participate in these projects.

The International Postgraduate Studies in Water Technologies fellowship programme has
been setup to train German and foreign water specialists who, as future decision-makers in their
home countries, could help develop the know-how urgently needed there. The networking this
will generate between participants could facilitate the German water industry's access to the
growing water markets in threshold and developing countries.

The Federal Ministry of Education and Research and the Federal Ministry for Economic Co-
operation and Development will offer funding for ten years for a Water Decade office at the Uni-
versity of the United Nations in Bonn as a step to support collaborative international research
activities.
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Individual research and innovation policy initiatives 2006 - 2009

*Anew research funding programme will be BMU, BMBF 2006
launched to boost resource efficiency.

* The Research for Sustainability programme will fos- BMBF Starting 2006
ter the development of new environmental technol-
ogies. Initiatives for surface technology and bionics
are planned to supplement the current Innovation
as a Key to Sustainability in Business and Industry
funding campaign.

* Collaborative international research activities, a fel- BMBF, BMZ 2006 /2007
lowship programme and the possible establishment
of a UN Water Decade office in Bonn will facilitate
access to growing water markets, particularly in
threshold and developing countries, for German
hydrotechnology providers.

* The Internet portal www.cleaner-production.de BMU, BMWi 2006
and the recently launched aval guarantee will fos-
terthe export of environmental protection technol-
ogies.

Please see page 107 for an explanation of the abbreviations used here.
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Field of
innovation

Objective

Innovation for communication and mobility
Information and communications technologies -
Injecting momentum into the No. 1innovation driver

Developing Germany's strengths in core sectors and tap new fields of applicati-
on

Information and communications technologies (ICT) permeate all spheres of life and work in our
society. ICT provide the technological foundation for an information and knowledge society and
for ever-new IT and service products in business (e-business, e-commerce), administrative bodies
(e-government), the health care sector and in private life. On average, the ICT sector - in other
words: electronics including microelectronics and nanoelectronics, communications technol-
ogy, telecommunications, IT services and IT trade - was responsible for ten percent of gross
domestic product in all OECD countries, with a sharp upward trend. Information and communi-
cations technologies - key technologies for an increasingly knowledge-driven economy - how-
ever also act as a growth accelerator for many other sectors.

The German ICT sector provides employment for some 750,000 people. The ICT market is
valued at approximately €134 billion a year in Germany alone and more than €2,000 billion
worldwide.

The German government aims to strengthen and consolidate Germany's top technological
ranking in the ICT field. Germany's competitiveness as a location for manufacturing and jobs is to
be safequarded and strengthened - particularly in the mechanical engineering and plant manu-
facturing, automobile industry and telecommunications field — through the use of ICT. This will
also bring important contributions in the areas of prevention (in the health care field, for in-
stance), civil security, education and research - activities in which the research sector can serve as
industry's partner in producing innovation. The German government is working to foster techno-
logical developments and processes that will have a particularly strong leveraging effect for the
economy. It wants to develop and accelerate ICT's enabling effects for enterprises and govern-
ment bodies on a broad basis. The security and reliability of information and communications
technologies themselves will be very important in this connection.
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Strengths Opportunities

* Research landscape: Highly interconnected.
FhG is Europe's largest IT research insti-tuti-
on. All major ICT manufacturers operate R&D
labs in Germany.

* Market size: Germany is the third largest ICT
market in the world and the largest by farin
Europe.

* Europe's No. 1 electronics location: Dresden
cluster; more than one out of every two
semiconductors from Europe is "Made in
Germany".

* Infrastructure: Efficient transport network;
high degree of wireless network coverage;
functioning competition.

* Chip-card technology: German enterprises
hold 70 percent of the global market.

* Growth markets: Chip production is growing
at+25 percent p.a.

* Research: Use findings from basic research.
New ICT applications in the mobility, medic-
al and production fields are foreseeable in
the future.

* Infrastructure: Set up viable networks for
new stationary and mobile fields of applica-
tions (e.g., production, services, health care).

* Secure applications and trustworthy business
processes: To be developed taking data pro-
tection [ user requirements into account.

* IT market in motion: SMEs are developing
into highly specialised product-develop-
ment, systems-architecture and systems-
integration experts.

* IT security: Develop and expand Germany in
itsrole as a location for IT security (a field
thatis dominated by small and medium-
sized businesses in Germany).

* Few German global players: Standard soft-
ware, consumer electronics, chip and display
production dominated by Asian and US firms.

* Slow technology diffusion: ICT spending as a
percentage of GDP is below the West Euro-
pean average. In the e-government field,
Germany is to be found in lower midfield in
Europe.

* Major IT application projects: Project
management and general conditions have
room forimprovement.

* International standardisation processes: The
influence and effects of standardisation are
still not being taken seriously enough.

* Not enough investment in ICT Infrastructu-
res (new markets).

* Globalisation: Outsourcing of IT services.
World trade in ICT products and particularly
in ICT services is growing at an above-aver-
age pace.

* Cyclical markets: Considerable price fluctua-
tions in electronic modules; lack of balance
between the supply and demand for IT spe-
cialists.

* Development of new business models: Net-
work operators are becoming platform oper-
ators and content providers, telecommunica-
tions companies are coming under pressure as
aresult of Internet telephony, etc.

* Profound change: The information society is
taking shape.

* Integrated ICT-supported processes and pro-
duct innovations: Need to push de-velop-
ment forward.

* Vulnerability of the information infrastructu-
re: Need to develop and implement ICT secu-
rity solutions.

B swoT
analysis
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Areas of
action

This provides the foundation for the four areas of action in the ICT field:

Information society — Push forward diffusion and use
E-government - Shape the future

Working on behalf of the federal government, the Federal Ministry of Economics and Technology
has developed an action programme titled Information Society Germany 2010 (iD2010). Central
points of this programme will be the modernisation of existing legal and technological para-
meters, continued efforts to integrate government, trade, industry and private persons into the
information society, the improvement of ICT security and the targeted funding of ICT research
and close-to-market developments. The iD2010 programme links ICT-relevant aspects of innov-
ation and competition policy with elements of government modernisation and participation in
society to form a uniform government strategy. At the same time, the programme is part of the
Lisbon Strategy's new focus and supports the EU's efforts to implement the i2010 - A European
Information Society for Growth and Jobs strategy. iD2010 will be presented in late 2006, about the
same time as the chancellor's IT summit and with a similar focus.

Information, advisory services and the engendering of acceptance are - alongside conditions
that foster competition - particularly important to achieving greater diffusion and use of infor-
mation and communications technologies. Examples of this include the broadband campaign,
the Digital Media Forum, the Electronic Business Network and the First Steps in the Internet com-
petition. Collaboration with enterprises, organisations and societal groups is of particular
importance in this connection.

The Internet is the iconic business area and field of communications for the 21st century. As
such, it has taken on enormous economic importance. The Internet is giving rise to new opportun-
ities for society. These new opportunities could be a motor not only for improving our education
and health care systems and making science more productive and competitive, butalso for
government that is more efficient and more transparent.

To ensure the security and efficiency of electronic communication in Germany, the federal
government will develop suitable infrastructures and standards and continue to expand the pro-
vision of electronic government services. This will harmonise the presently proprietary IT systems
and data formats used by the individual government bodies and improve the use of electronic
communication between government, trade and industry. An essential part of this will be the
development of secure and binding electronic identities that provide binding assurance of a com-
pany's or individual's identity on the Internet and ensure the authenticity of electronic communi-
cation and virtual actions. The electronic identity card falls under this category. Besides fulfilling
the traditional functions of an identity card, the electronic identity card will contain biometric
data, an electronic authentication and, optionally, the holder's qualified electronic signature. The
new standardised electronic authentication system which has been introduced for the entire
country will lead to numerous, technically new fields of application in the Internet. In addition,
government-certified citizen forums will offer residents an Internet platform where they can
communicate easily, securely and under their own name. Innovative data protection technol-
ogies protect personal data of the people using these forums and, in doing so, support the individ-
ual'sright to determine what happens with information about one's self. The German govern-
ment will develop by the year 2010 a new e-government programme that is embedded in a com-
prehensive strategy for modernising administrative bodies and structures.

Protect the information infrastructure -
Implement the national ICT security plan

The threat to our information infrastructure has grown in tandem with the importance of infor-
mation technology.

Today's information society is increasingly interconnected, permeated by complex ICT systems
and subject to numerous risks. Processes and technologies that are able to ward off malicious soft-
ware and identify threats at an early point have been more theory than practice to date. Not only
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solutions for integrity and authenticity issues but also solutions for availability and reliability
issues must be studied and developed. Systems in which ICT plays a central role are steadily be-
coming ever-more complex. Reliable operation is an imperative in critical infrastructures - such
as energy and transport-where ICT steers and controls vital operating processes. To ensure this,
the National Plan for Information Infrastructure Protection which the federal cabinet adopted
on 13 July 2005 will be implemented in collaboration with Germany's critical, privately-operated
information infrastructures.

Research funding - Building strengths, using opportunities,
meeting challenges

The Federal Ministry of Education and Research is currently developing the new ICT 2020
research funding programme in consultation with science and industry. This programme will be
aimed at expanding collaborative research in the ICT field, improving the exploitation of
research findings in Germany and, at the same time, ensuring that project funding and the IT
research work being conducted at institutional level mesh perfectly with one another.

The ICT 2020 funding programme will have a time horizon of at least ten years so that it will
be possible to pursue longer-term strategies and promising technology developments with the
necessary staying power. Plans also foresee designing ICT 2020 to be open to a broader range of
subjects than in previous funding programmes. This will make it possible to better respond to
current developments and be more flexible in adapting the programme to them. The respective
research programme will formulate and continually update its strategic research lines so that
research funding can be geared to verifiable targets.

The following ICT areas in particular offer opportunities for industry and require a sizable
amount of research:

* Embedded systems: More than 90 percent of all processors in use today are not to be found in
aPCbutrather are hidden away as so-called embedded systems such as anti-lock braking sys-
temsin cars, in machinery controls, telephone systems and medical equipment. Germany has
a good technological 'starting position' to build on in the embedded systems field. This field
can be expected to generate new growth impulses for those German sectors that are industri-
al strongholds.

* IT security and reliability: Systems in which IT plays a key role are becoming increasingly com-
plex. For this reason, it is vitally important that research be conducted into solutions that
ensure integrity, confidentiality and availability. Functional reliability is particularly required
of systems that function out of sight and are important for security and safety - such as pro-
tective installations in manufacturing plants, navigation systems in aircraft, driver assistance
systems in cars or transport systems (e-safety).

However, processes and technologies to ward off malicious software programmes and to
detect threats early also require in-depth research.

* Human-Computer-Interaction (HCI): Improved interfaces will make it easier for people to use
technology. Today, user-friendliness decides whether a product will be successful under com-
petition and is becoming increasingly more important than having a variety of functions.

* Simulated reality: The use of simulation technology is increasingly a prerequisite for inter-
nationally competitive research. The calculations produced by this technology are often
more cost-effective and considerably faster than boring, expensive experiments. This also
applies to applicationsin science, trade and industry —such as in the calculation and simula-
tion of complex problems and processes in the material sciences, quantum physics, plasma
physics and astrophysics, as well as in the development and manufacture of vehicles (cars,
aircraft, ships).
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Multimedia: Digital convergence enables the interconnection of hitherto separate industries
and sparks off completely new business models, value-added activities, synergy effects and
diversification. ICT funding measures will be realigned in the multimedia field to link technol-
ogy policy and economic policy (including relevant framework conditions such as legal and
organisational issues) with one another even more than in the past. Planned priority fields for
technology funding will include networked intelligent systems (NextGenerationMedia pro-
ject:intelligent systems and environments, RFID technologies in manufacturing and logistics);
knowledge management, e-learning and secure mobile ICT applications in SMEs and govern-
ment agencies (SimoBIT), the QUAERO Franco-German collaborative projects for developing a
new generation of search technologies (semantic technology) and e-energy (ICT control and
optimisation of the energy supply system), e-simulations (web-based simulation of com-
ponents and processes), e-robotics (autonomous control of web-based structures) and the
continued development of the Multimedia Start-Up competition.

Grid computing: It is possible to produce supercomputers that are even more powerful than
inthe past by virtually connecting alarge of number of computers and equipping them with
digital services, complex application software and intelligent information processing sys-
tems. These high-performance networks will speed up research processes in the science and
industrial sectors and open the door to new forms of work.

Internet of Things: The Internet is currently developing into an Internet of Things. In other
words, we will use the Internet to directly access not only information but also many devices
(and be able to use them with the help of services) in the future. 'Smart labels' and radio fre-
quency identification tags are becoming increasingly importantin trade as the 'successor' to
the barcode and are therefore spreading. These innovations represent the first steps toward
interconnected ICT systems that work out of sight and toward independent interaction be-
tween intelligent terminals (machine-to-machine communication). This is creating new foun-
dations and new potential for forward-looking applications and for designing entirely new
services, especially in the information and telecommunications field. The government's tech-
nology funding activities are tapping into these developments. Many challenges and oppor-
tunities are particularly to be found in the area of microsystems technology as well.

Printed electronics: Using printing or other roll-to-roll processes, it is very easy to turn suit-
able plastics into electronic components and more complex systems (monitors that can be
rolled up). Such plastics have the potential to spawn mass markets in the low-price segment
with volumes in excess of 10 million and unit prices of just a few cents.

Dresden, the innovation platform: Dresden has developed into the most important loca-tion
for microelectronics and nanoelectronics in Europe. It accomplished this by jump-starting and
fostering the establishment of networks and by including enterprises in research work at an
early stage. The information platform that has developed in Dresden is to be expanded and
new innovation platforms are to be developed.

Plans foresee the progressive development as well as a focusing and prioritisation of funding

topics in the course of the iD2010 programme and especially through the ICT 2020 research
funding programme.

Parameters — Organised to be innovation and investment-friendly

Telecommunications Amendment Act

Adopted by the cabinet on 17 May 2006, the bill to amend the telecommunications regulations in

the Telecommunications Act will foster innovation and investment in modern broadband tele-

communications networks and strengthen customer protection rights. This will further facilitate

innovative enterprises' access to new markets. At the same time, it will encourage acceptance for

and the use of electronic services.
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TelemediaAct

The draft of the Telemedia Act approved by the federal cabinet on 14 June 2006 will first and fore-
most aid the progressive development of regulations governing telemedia services, as agreed
upon by the federal government and Lidnder governments. The Telemedia Act will bring together
and harmonise business-related provisions for telemedia and other electronic media services
(such as unrestricted access and liability privileges for service providers) in one law. It will also
improve the application and use of data protection regulations by clarifying their relationship to
telecommunications data protection. Parallel to the Telemedia Act, Germany's Lander will lay
down the content-related provisions (such as the right of reply) in the future broadcasting and
electronic media agreement (9th State Broadcasting Amendment Treaty).

Acton the Re-use of Information

The draft bill on the re-use of information from public offices which the federal cabinet approved
on 17 May 2006 will support the implementation of the corresponding EU Directive 2003/98/EC
on the re-use of publicsector information. This bill is aimed at putting companies in particular in
a position to utilise the potential offered by such information - for instance, for electronic value-
added services - and in the process contribute to economic growth and additional jobs.

European legal framework

As part of its i2010 — A European Information Society for Growth and Employment initiative which the
Council supported, the European Commission has also announced that it will modernise the legal
framework for audiovisual services, continue to analyze Community law until 2007 and draft corres-
ponding proposals for adapting it as required. The Commission has submitted a proposal for develop-
ing the EC Television without Frontiers directive from 1989 into an audiovisual media services direct-
ive. Inlight of the evaluation of the E-Commerce Directive, the Commission also established an expert
group which itis using to conduct an exchange of information and opinions with the EU member
states on issues regarding information society services. The German government supports efforts to
push these undertakings forward in accord with 'better regulation' standards.

Individual research and innovation policy initiatives 2006 - 2009

* The German government is bundling its activities in the BMWi, BMI, 2006
Information Society Germany 2010 (D2010) action pro- BMBF
gramme.
BMBF 2006
*ICT 2020, a new research funding programme, will be de-
veloped.
BMWi 2006
* The Multimedia programme will undergo further develop-
ment with the aim of expanding ICT services with priority
being given to knowledge management and intercon-
nected intelligent systems.
BMWi 2006
* The Telecommunications Amendment Act is aimed at foster-
ing innovation and investment in modern broadband tele-
communications networks.
BMWi 2006
* The Telemedia Act will refine Germany's media regulations.
BMWi 2006

* The Act on the Re-use of Information will enable companies
to re-use information from public offices, in order to provide
electronic value-added services, for example.

Please see page 107 for an explanation of the abbreviations used here.



60

Full steam ahead - The individual innovation strategies HIGH-TECH STRATEGY FOR GERMANY

Field of
innovation

Objective

Automotive and transport technologies -
Mobility for the future

Germany as Europe's logistics hub

]H'lllll!l

The car of the future will be part of an intelligent, self-organising transport system and thus an
active element in traffic management. In the world of tomorrow, vehicles will be able to commu-
nicate with one another and exchange information with the transport infrastructure. This will
notonly increase transport safety, it will also open up new paths for increasing the flow of traffic
and making better use of our limited infrastructure.

The logistics industry is one of the most important growth sectors in Germany. Every year, its
2.5 million employees generate some €178 billion in turnover. Thanks to its central location and
good infrastructure, Germany is an ideal logistics location for all of Europe.

Germany is to be found in the top rankings in the vehicle, traffic and transport technology
fields. The automobile industry in particular is of central economic importance for Germany:
Approximately one out of every seven jobs is directly or indirectly dependent on the car industry.

The German government aims to turn Germany, the transit country into Germany, Europe's
logistics hub. It is working to increase the efficiency of the overall transport system, improve the
competitiveness of the German automobile and transport industries, reduce the negative impact
had by traffic and ensure adequate and safe mobility for the entire population. New technologies
will be used to lower the average CO2 emissions of new cars to 120g CO2 [km by the year 2012, with
a certain percentage of biofuel being taken into account in the calculation. Further, it aims to
increase the use of biofuels to six percent of total fuel consumption in the transport system by the
year 2010.
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Strengths Opportunities

* Technology leadership: German manufactu- ¢ Increased efficiency: Environmentally-friend-

rers are global leaders in light-weight ly, resource-conserving and cost-efficient
design, alternative drives, engine and trans- management of the growing volume of traf-
mission design, driver assistance systems, ficis possible thanks to innovative, technolo-
car-to-car and car-to-infrastructure commu- gical and organisational measures.

nication, sensor technology for smart cars,

traffic management technologies and bio- * Germany the transit country: Excellent pre-
genicfuels such as biodiesel, bioethanol and requisites for becoming Europe's most
second-generation fuels. modern logistics hub.

* Strong foundation for research: Good, inter-
disciplinary basic research and an efficient
infrastructure for scientific and technical
research.

* Fuel strategy: Strategic consensus between
science, industry and the political sector.

Weaknesses Threats

* Dependency on fossil fuels: Transport is sus- * Increasingly scarce resources: Finite fossil
ceptible to political crises in oil-producing energy reserves in combination with increas-
countries and shares responsibility for pollu- ing consumption are driving the rise in fuel
tant emissions. prices.

» Traffic management requires a high degree * Increased mobility: Although resource con-

of co-ordination: Only when the different sumption and COz emissions could be re-
jurisdictions of Germany's municipalities, dis- duced in the past, this progress has been
tricts, Lander and federal government and eroded by the growing volume of traffic -
those of national and private traffic informa- caused in part by changing mobility habits.
tion services are better co-ordinated will it
be possible to positively influence traffic « Job relocation: Production sites are being
flows. moved abroad in response to cost pressure
and increasingly international intermesh-

* Investment in transport infrastructure: ment. This threatens job growth in the Ger-

Investments are necessary in order for Ger- man automobile industry.

many to maintain its current level. These
investments will also have to include invest-
ment in intelligent I&C technologies foran
efficient traffic and mobility management
system in the future.

Launch new research programme for automotive and transport technologies

The new research programme of the federal government which the Ministry of Economics and
Technology is planning will be particularly aimed at securing and expanding Germany's status as
Europe's most modern logistics hub, ensuring individual mobility on a long-term basis and
improving the infrastructure's efficiency and performance through the use of I&C technologies.
In tandem with this, the Federal Ministry of Transport, Building and Urban Affairs is developing a
Master Plan for Freight Transport and Logistics and will provide flanking support for work to
translate research findings into practice - such as with the cashless, easy-to-use electronic fare
management system which customers will be able to use in the future to pay their fares in buses,
trains and trams throughout Germany.

Bl swoT
analysis
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Hearings with selected experts from industry, science and organisations will be held to aid the
drafting of the new research programme. The programme's implementation will be supported by
conceptual studies on new transport technologies and infrastructures and studies on the future
of mobility. In addition, ad-hoc advisory and expert committees will be consulted regarding
importantlines of action.

Develop intelligent transport systems and services

Lighthouse projects will be conducted in the area of assistance systems, active safety and traffic
management with the aim of developing optimal designs for intelligent methods of connecting
vehicle-based and infrastructure-based systems. These collaborative projects will also draw on
spatial data and put synergies to use. Supported by large segments of the German automobile
industry, components supplying industry, transport industry, science and transport authorities,
this work will be geared to boosting the active safety for vehicles and traffic systems, making driv-
ing easier, harmonising the flow of traffic and increasing the efficiency of Germany's road system.

Continue developing and refining alternative propulsion systems

The use of vehicles with hybrid propulsion systems can - in addition to the continual improve-
ment of internal combustion motor technology - do much to reduce fuel consumption and lower
CO2 emissions. But in order to have a chance in the marketplace, hybrid vehicles will have to
match conventional vehicles' road performance, handling characteristics and riding comfort.
This has to be kept in mind when developing propulsion technologies for hybrid vehicles.

Potential for innovation is particularly sizable in connection with fuel conservation, applica-
tion-oriented refinements of key components, and the safe and reliable intermeshed functioning
of the entire power train system. If this technology is to be quickly translated into application, the
results of this development work will have to be demonstrated under practical conditions and
vehicles that can be used under everyday conditions will have to be developed.

Alternative propulsion systems and fuels have to be seen in context. Biofuels - together with
innovative propulsion technologies - can reduce our dependency on fossil fuels and make trans-
portsubstantially more environmentally compatible. A quota will be introduced with the aim of
increasing the biofuel share of total fuel consumption to six percent by the year 2010. After this
time, first-generation biofuels (biodiesel, pure vegetable oil and bioethanol from starch or sugar)
will be successively replaced by second-generation biofuels with greater energetic value (biomass
toliquid (BtL), ethanol made of lignocellulose, etc.).

The German government confirms that it will continue providing assistance and funding for
second-generation biofuels. Innovation in this area is one focus of a government programme being
conducted during this legislative period. It is expected that as a result of this assistance second-gen-
eration biofuels will generate jobs in structurally weak parts of the country as well. In addition to
gearing its R&D funding more strongly to this in the future, the government is also planning tax
breaks through the year 2015 to enable more research and technological advances in this field.

Expand collaborative international co-operation

German transportresearch is well positioned to tap the considerable potential offered by EU-
funded transportresearch. Further, the Federal Ministry of Economics and Technology is a mem-
ber of ERA-NET TRANSPORT (www.transport-era.net). This project revolves around the co-ordina-
tion of national transport research programmes to ensure more efficient use of funding and facil-
itate collaborative cross-border research activities.

DEUFRAKO (www.deufrako.org) is an important platform for scientific and technical co-oper-
ation between Germany's and France's transport research programmes. DEUFRAKO concentrates
particularly on collaborative activities in the areas of operational safety/interoperability of rail-
way systems, transport safety, alternative propulsion systems/hybrid concepts and environmen-
tally-friendly road freight transport.
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Transrapid lighthouse project

The Transrapid high-speed magnetic levitation train has good market prospects not only in
the long-haul market but also for point-to-point links with short-to-medium distances and
large passenger volumes.

The world's first commercial Transrapid line in Shanghai has proven that this technology is
fundamentally suited for mass transport. The Transrapid is a fast and environmentally-friend-
ly alternative to other forms of transport. Since this technology was developed in Germany,
the government is assisting the planning of Transrapid lines at home and helping the Ger-
man industrial consortium market this technology abroad:

* The Transrapid route currently being planned from Munich Airport to Munich Central Train

Station provides a suitable reference project in Germany. The Transrapid will run every ten
minutes and complete the 38-kilometer trip in ten minutes. Deutsche Bahn AG railway has
agreed to plan, build and operate the Munich Transrapid route. It expects the project
approval procedure to be completed in the autumn of 2007 and construction to last four
years. The German government has budgeted federal funds for the project.

* One project abroad will involve extending Shanghai's existing Transrapid line to Hangzhou
by way of the Expo 2010 exhibition grounds. The Chinese side views the project very posi-
tively and is expected to complete a feasibility study on it sometime in 2006. Transrapid routes
are also being examined in the USA, Great Britain, The Netherlands and the Gulf states.

Individual research and innovation policy initiatives 2006 - 2009

* The German government's fuel strategy will be accom- BMVBS, Starting
panied by the Hydrogen and Fuel Cell Technology Innov- BMWi, 2006
ation Programme and a Biomass Action Plan. BMELV, BMU

* Anew research programme for automotive and transport BMWi Starting
technologies will be developed. This programme will be 2007

aimed at ensuring and expanding Germany's standing as
Europe's logistics hub, ensuring individual mobility and
modernising Germany's infrastructure with the help of effi-
cient I&C technologies.

* A comprehensive Master Plan for Freight Transport and BMVBS 2006/2007
Logistics will be developed to provide, inter alia, a concrete
application level for new automotive and transport technol-

ogies.

* Alternative power train systems and intelligent transport BMWi Starting
concepts are priority fields for current research funding. 2006

* Federal funds will be provided to assist the construction of BMVBS Starting
the Transrapid route from Munich Airport to Munich. 2007

Please see page 107 for an explanation of the abbreviations used here.
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Field of
innovation

Objective

Aviation technologies — Making flying safer and cleaner

Less pollution despite growing air traffic volume

The European aviation safety organisation EUROCONTROL predicts that the number of flight
movements in Germany alone will double in the years between 2003 and 2025. This will benefit
Germany's aviation/aerospace industry: Its turnover grew some 16 percent to €18.6 billion in

2005, anew record. This growth generates new jobs at airports and at aircraft manufacturers.
And for each new job created in the aviation/aerospace industry, there's an additional new job in
another sector.

However, the growing volume of air traffic also has a sizable downside: noise pollution, the
emission of pollutants and greenhouse gases, and a continuously growing demand for fuel. For
the present, air traffic is responsible for only some three percent of worldwide greenhouse gas
emissions. But given thatit is also the fastest-growing mode of transport, its share will increase
enormously unless we find new ways to reduce specific fuel consumption. If we are to be able to
cope with the increase in air traffic that has been forecast for the coming decades, we must de-
velop technologies that allow growth in traffic volume without substantial increases in the strains
this places on man and the environment.

The German government aims to implement the European aviation industry's Vision 2020
strategic research agenda. It is working to strengthen the core competences of the German avi-
ation industry, reduce environmental pollution from air traffic, and improve and refine air traffic
control while reducing servicing costs. The German government is focusing on boosting trans-
port capacity, safety and passenger-friendliness, efficient aircraft, and maintenance and repair.



HIGH-TECH STRATEGY FOR GERMANY Full steam ahead - The individual innovation strategies

65

Strengths Opportunities

* Research and development: At 15 -20 per-
cent, R&D accounts for a large share of turn-
over.

* Export: Large export share (more than 65
percent).

* Efficient research infrastructure: Research in
enterprises, universities, national research
centres (DLR) and national research facilities
(wind tunnels, test aircraft, etc.).

» Stable growth: Air traffic growing at a rate of
approximately five percent p.a.

» Strong industry: Industrial core with high-
quality jobs in a growth sector.

* Broad technological foundation: German
enterprises have secure technology leader-
ship in products and production processes.

Weaknesses Threats

» Differences in funding conditions: For exam-
ple: In Germany, civilian projects are not
cross-subsidised through military program-
mes, in contrast to international competi-
tors.

* Difficult R&D financing for SMEs: The sub-
contracting industry rather than the prime
contractor bears the R&D risk.

* Time to market: Must be shortened con-side-
rably if Germany is to remain internationally
competitive.

* Bottlenecks in R&D capacity: Such bottle-
necks impede faster growth and the secur-
ing of further shares of value-added.

* Growth drivers: The aviation industry's posi-
tive development can provide impetus for
more growth in other sectors.

* Less environmental pollution: Thanks to new
technologies, itis possible to 'uncouple' the
worldwide increase in air transport from
environmental pollution.

« Strengthen industry: Research and producti-
on networks can broaden the industrial base
and open the door to the possible acquisiti-
on of high-value added shares.

* Motor for innovation in other sectors: Aviati-
onindustry is a pioneer user of key technolo-
gies (new materials, fuel cells, mechatronics,
etc.).

* Decline in value-added: Germany's value-
added shares (as a 'mass' that can be de-
ployed for market strategy purposes) are
being relocated to growth markets (Asia,
Eastern Europe).

* Know-how drain: Germany's knowledge base
is being threatened by technology leaders
'buying up'its best minds and by the reloca-
tion of parts of company operations to other
countries.

* Insecurity about funding levels: Possibility
that funding conditions could worsen com-
pared to European and other international
aviation locations.

Co-ordinate European research

Vision 2020 - the European aeronautics industry's strategic research agenda - is helping to co-
ordinate national and European research programmes in a way that enables the effective use of
scarce R&D resources. At Germany's initiative and under its direction, 27 partners from 17 coun-
tries have teamed up in one of the largest co-ordinating networks with the aim of avoiding dupli-
cate funding and co-ordinating national research programmes with one another.

Bl swoT
analysis

B Areas of action
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In this connection, the 2020 Vision network has defined the following goals for European aero-
nautics sector:

* Reduce specific fuel consumption by 50 percent

* Reduce specific CO2 emissions by 50 percent

* Reduce specific NOx emissions by 80 percent

* Reduce aircraft noise during take-off and landing by 50 percent
* Reducetheaircraft accident rate by 80 percent

* Reduce production and maintenance costs by 30 to 40 percent while maintaining high safety
and quality standards

* Completely avoid unauthorised intervention in flight movements.
Support innovation processes in the aviation industry

These ambitious goals can be achieved only when we succeed in translating innovations into
marketable products more quickly and comprehensively than in the past.

The aviation industry is faced with particular challenges in this connection: Productlife
cycles of 50 years or more and stringent safety standards and certification requirements have led
to a situation in which long lead times are required for introducing technological innovation. At
the same time, even when market share is large, the quantities sold on the global market are rela-
tively small compared to other industries. Small quantities and long lead times pose limiting
factors for conventional instruments for the preliminary financing of high-risk technology pro-
jects. They also prevent less cash-rich enterprises —and large corporations to an increasing degree
as well - from investing enough in innovative technologies. Despite this, the aviation industry
spends an average of 15 to 20 percent (measured in terms of sector turnover) on research and the
development of new products and processes.

The German government supports innovation in the aviation industry with a number of
measures that are aimed at shortening lead times and speeding up the introduction of new tech-
nologies:

* Government support for research institutes contributes to the development and securing of
competence by enabling the training of young scientists and by creating a competitive
research environment. The German Aerospace Center (DLR) is Germany's largest research
institute in this area. It focuses on both basic and applied research questions and maintains a
number of important wind tunnels and test aircraft for this work.

* Government support for the creation of networks in industry and science forges links between
basic research and the industrial application of new ideas. It also helps integrate different
research fields with one another to enable the development of interdisciplinary solutions for
complex problems. This results in the creation of productive research networks comprised of
universities, national research centres and industrial enterprises which cover the entire innov-
ation process from the initial idea to its industrial application.

* Governmentsupport forresearch and technology projects focuses research capacity on
specific technology questions. This creates a 'critical mass' of personnel, financial and infra-
structural resources for developing the essential technological foundations for the next gen-
eration of air transport systems.
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Strengthen Germany's core competences in the international arena

With its very efficient research infrastructure, Germany is well-positioned by international stand-
ards. Industry-led collaborative research alliances from the space research programmes spon-
sored by the Federal Ministry of Economics and Technology have developed into focal points
around which thematic networks comprised of enterprises, universities and national research
centres have formed in recent years. In the long term however, Germany's aviation industry will
be able to maintain its value-added shares only when the technically best solutions as well as
competitive production processes are developed in Germany. We must therefore work to incorp-
orate hitherto self-contained assemblies from Germany's part of the value-added chain into over-
all aircraft optimisation. This would make it impossible to move the production of individual
assemblies —as a 'mass' that can be deployed for market strategy purposes - to other locations in
growth regions such as China or India and would keep value added in Germany. Moreover, only
an integrated approach to research which goes beyond the traditional focus on individual dis-
ciplines offers a chance for actually achieving the environmental conservation goals agreed
upon in the European aviation industry's strategic research agenda.

Foster the creation of networks

Which is why the Fourth Aeronautics Research Programme (2007-2012) being conducted by the
Federal Ministry of Economics and Technology attaches particular importance to greater col-
laboration between industry and science. National research centres and universities participat-
ing inresearch alliances are to be networked with industrial partners in the sector to a greater
degree than in the past. Only in this way will it be possible to link a broad scientificapproach
(which is necessary for optimising the air transport system on a transdisciplinary basis) with a
clear-cut industrial application strategy. Funding conditions will give preference to bringing
research partners closely together with industrial research alliances on a long-term basis. It will
also help bundle tight R&D resources and use them effectively to develop technologies for a fu-
ture air transport system.

Individual research and innovation policy initiatives 2006 - 2009
* Fourth Aeronautics Research Programme. BMWi 2007-2012

* Continuation of the joint Franco-German research work BMWi 2006-2008
being done in the area of helicopters and transport aircraft.

* Lead management of the ERA-NET European co-operation BMWi Starting
network to improve the co-ordination of national research 2006
programmes.

Please see page 107 for an explanation of the abbreviations used here.
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Field of
innovation

Objective

Space technology -
Going into space for Earth

Satellites for earth observation and navigation

As the spectacular pictures of our neighbouring planet which the European space probe MarsEx-

press sent back once again show, space haslost none of its fascination in the years since 1969
when man first set foot on the moon. What is decisive here however is that space technology has
become one of modern industrial and information society's key tools in the intervening years.
Television and telephoning via satellite, for instance, are just a part of everyday life that is hardly
associated with space any more. The applications market for satellite communication totals some
€45 billion a year in Europe alone. The American GPS system revolutionised positioning on earth,
water and in the air Europe's civilian Galileo navigation system which is currently being set up
will significantly improve this technology and open up new growth opportunities in Europe.
Space-based earth observation - alongside navigation and communication - is on the threshold
to broad use. It will increasingly play a decisive role in the discharge of government and societal
tasks -in, for instance, the areas of environmental protection, traffic surveillance, disaster man-
agement and in connection with security matters. Thus, actual benefits to man and the develop-
ment of new markets take centre stage in the work being done today to progressively develop and
refine space technologies.

The German government aims to expand the top-ranking positions Germany holds in space
research and space technology and offer German companies that are competing in the European
and global arena good chances on the markets taking shape in these areas.

Which is why at the European Space Agency's (ESA) ministerial conference held in Berlin in
December 2005, the German government assumed charge of the Global Monitoring for Environ-
ment and Security (GMES) programme which is presently the world's largest earth observation
programme. It also initiated the ARTES-11 (Advanced Research in Telecommunications System)
ESA programme for the nascent small geostationary satellite market and, in doing so, secured a
leading role for German industry in this area.
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Strengths Opportunities

* Partner who are much in demand: Thanks to * New markets: Galileo and GMES will enable
their high level of expertise, German firms innovative new products and services.
are much in demand as partnersin collabor-
ative international activities. * Formative role: Strategic influence on the
future aerospace infrastructure (launchers,
» SMEs well-positioned: Broad range of prod- independent European access to space).
ucts extending from individual com-ponents
to systems capability for scientific satellites
and space probes.

* German EADS sites: Important prime-con-
tractor responsibilities for major space sys-
tems (e.g., earth observation, navigation,
the Ariane 5 ECA upper stage, and the ISS)

* Galileo and GMES: Germany plays a leading
role.

* Space-based science: Outstanding German
participation.

Weaknesses Threats

» Little participation in EU programmes: Ger- * European balance: Shifts in focus and
man space firms are not yet fit enough for changes in priorities in the European space
European competition or EU pro- industry that would be taken at Germany's
grammes that will be strengthened in expense must be avoided.
the future.

* Capital intensity: SMEs often do not have

* Inadequate commercialisation: Space tech- enough financial strength for long-term or
nology and research findings are not being large-scale space projects.
worked enough to produce market-able pro-
ducts and applications. * NASA dependency: Further work on the ISS
will depend on whether the space shuttle is
deployable.

* Competition over launcher systems:
Ariane 5's success will depend on develop-
ments on the international market.

European and national space funding -
Tightly meshed to the benefit of German space activities

Today, 17 European countries are working together in the European Space Agency which was
founded in 1975 to enable members to jointly play an importantrole among the world's leading
space players. Germany conducts most of its space activities through collaborative European-
level projects. Itis the second largest contributor to ESA after France and accounts for more than
€550 million of ESA's total budget of some €3 billion a year. ESA finances scientific missions to
explore the universe and awards contracts to space firms with the aim of executing major projects
such as Europe's participation in the International Space Station (ISS) or the Ariane launcher system.

The next ESA ministerial conference is scheduled for June 2008 when important decisions
will have to be taken regarding the continuation and progressive development of various activ-
ities, including in particular activities involving the launcher system field and the ISS.

Bl swoT
analysis

B Areas of
action
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Becoming a prime contractor is particularly important to German space companies. Which is
why the Federal Ministry of Economics and Technology will systematically continue its leading
involvementin the broad field of earth observation and satellite communications —also with an
eye to the growing role that space plays in security policy. The Federal Ministry of Economics and
Technology will also see to it that the Franco-German equilibrium in key areas of the European
aerospace industry is maintained.

The European Union will make space a thematic priority in the Seventh Research Framework
Programme (2007-2013). As aresult, it will increase its involvement in the financing of space activ-
ities - in addition to its ongoing work on setting up the Galileo global satellite navigation system.
In contrast to the European Space Agency (ESA) whose focus is on technological developments
and the provision of infrastructures, the European Union concentrates on space applications in
the fields of earth observation and navigation. The Federal Ministry of Economics and Technology
supports a clear separation of ESA's and the EU's functions and is intensively involved in the cur-
rent work on a European Space Policy that will provide a joint strategic and programmatic foun-
dation for ESA and EU activities.

Germany is active not only in ESA projects and EU space programmes. The National Space Pro-
gram has the important task of ensuring that Germany's strategic goals are reflected in ESA and
EU programs and that German industry and science can compete successfully in EU and ESA pro-
grammes. To achieve this, German industry and science must be prepared for the competition
awaiting them in the EU and for tasks to be discharged in connection with ESA. Secondly, expert-
ise and skills that fall outside ongoing European programmes must be developed. For this pur-
pose, the German government is financing individual and collaborative projects, particularly
when they involve SMEs, universities and research institutes.

Germany's National Space Programme is augmented by the government's provision of basic
financing for institutions, first and foremost the German Aerospace Center (DLR) which not only
conducts scientific and technological research but also operates important facilities such as the
German Remote Sensing Data Center (DFD) and the German Space Operations Center (GSOC).

Germany's involvement in the ESA, the National Space Programme and in the work being
done by the German Aerospace Center (DLR) gives priority to the following tasks:

Gain new scientific insights

Space exploration has generated findings that have radically expanded our knowledge of the
solar system. This has been impressively demonstrated by the current Cassini/Huygens Mission to
Saturn and the MarsExpress mission to our neighbouring planet. Automated systems such as the
Mars Rover are being built to continue our exploration of outer space. Besides being able to take
the place of astronauts, such systems are also pacemakers for technologies that can be used on
earth as well. Research under zero-gravity conditions on the International Space Station (ISS) and
experiments in the Drop Tower in Bremen, parabolic flights and missions with small rockets are
all being used to obtain insights into gravity's effects on animate and inanimate natural systems.

Develop satellite navigation and earth observation for commercial use

Europe's Galileo system has been synonymous with satellite navigation since 1999. With a constel-
lation of 30 satellites orbiting the earth, Galileo will make it possible to determine position and
time with extreme precision starting in 2010. Another European project is the Global Monitoring
for Environment and Security (GMES) project which develops services and satellites for environ-
mental observation, disaster management and security purposes.

The national TerraSAR-X mission was created with a view to further strengthening Germany's
competence in the earth observation field. The RapidEye project - like the TerraSAR-X mission, a
national space project being conducted through a public-private partnership - will also provide
geographic information products from outer space quickly and, most importantly, updated on a
daily basis starting 2007. Two further national earth observation missions are currently in the
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The Galileo lighthouse project

Galileois an independent, civilian and global system for satellite navigation, timing and pos-
itioning that is currently being set up and is slated to go into operation by the year2010. With
its Galileo programme, Europe is making itself independent of systems operated by the mili-
tary and strengthening its sovereignty and economy. The European Space Agency and the
European Union adopted the Galileo programme in 1999. Since then, it has been regarded as
Europe's most important technology project. At an early stage already, German began pro-
viding assistance for national industrial structures, not only at space companies but also in
the area of terminal equipment and value-added service providers. Rapid growth can be
expected in the value-added services and terminal equipment fields. These two areas

encompass not only typical mass market applications (transport, tourism, leisure time) but
also critical applications such as the co-ordination of personnel in emergency situations. The

only one of its kind in Europe, the Galileo Test and Development Environment (GATE) is cur-
rently being set up in Bavaria with an eye to creating advantages for the German space
industry at an early stage. It will be possible to simulate Galileo signals under realistic condi-
tions over an area of some 65 km_ at the GATE facility yet this year. This 'intermediate step'
will allow firms to start testing terminal equipment and services even before the Galileo sys-
tem goes into operation so that they are in a position to serve the market without delay.

planning: Using radar technology, the TanDEM-X programme will generate an extremely precise
elevation model of the earth's surface. The Environmental Mapping and Analysis Programme
(EnMap) will measure and record various parameters of the earth's ecosystem using a hyper-
spectral, high-resolution sensor. This information will help us better understand the interaction
between the biosphere and the geosphere. These two missions also promise opportunities for
commercial applications since they are also, for example, creating a geodata infrastructure
which will include the maintenance and provision of spatial data.

The German government is planning a satellite data security law with the aim of establishing
areliable legal framework for the operation of remote-sensing satellites and the commercialisa-
tion of earth observation data. This will provide an important prerequisite for ensuring that Ger-
man companies can translate satellite applications that they have developed with the help of
government funding into economically viable business models and thus tap new sales markets.

Ensure Europe's access to space

The availability of suitable launcher systems is a prerequisite for any use of outer space. At the
same time, ensuring that Europe has its own access to space is of top priority, right alongside eco-
nomic viability. The need for satellite launches - particularly for the commercially important
geostationary communications satellites - has given rise to a highly competitive global market
for space transport services.

Atthe same time, Europe's Ariane 5 launch system is competing with systems which are not
always offered under free-market conditions. For this reason, a priority objective in the develop-
ment of booster rockets is to markedly reduce transport costs in order to make these rockets eco-
nomically efficient. Germany has been conducting projects for this purpose at national level for
some time now. Drawing on the skills and expertise in Germany's industrial sector and univer-
sities, these projects are laying the foundation that will allow Germany to take a leading role in
Europein areas that are key to rocket development.

To ensure that the German space industry and space science continue to hold a leading pos-
ition in the international arena, the German government will initiate a strategic dialogue on
updating the German space programme in 2006. This dialogue will be conducted with the aim of
determining the interests and priorities for Germany's future involvement at national and Euro-
peanlevel.
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Individual research and innovation policy initiatives 2006 - 2009

* Adoption of the European Space Policy. BMWi Mid-2007

* Start of a strategic dialogue on German space policy. BMWi 2nd half of
2006

* Two new missions in the National Space Programme BMWi Starting

(TanDEM-X and EnMap). 2006

¢ Crucial role in setting up ESA's GMES space components. BMWi, BMVBS  2006/2007

* Tabling of a satellite data security bill. BMWi, BMJ 2nd half of
2006

Please see page 107 for an explanation of the abbreviations used here.
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Maritime technologies -
Innovation for the oceans

Being present in the global market with innovative systems solutions

Technologically speaking, cruise liners and naval ships are as complex as aircrafts or power B Field of
plants. The level of investment in research and innovation - some ten percent of turnover - is innovation
accordingly high. New technologies have been systematically integrated into shipbuilding. This
hasled to productivity gains in recent years that surpass even those seen in Europe's aircraft con-
struction industry. German industries are leaders in the development of highly complex systems
and equipment that put the shipping industry in a position to meet stringent international en-
vironmental standards at an early point in time or play a partin the onward development of en-
vironmental standards.
Awealth of oil, gas and mineral fields lies untapped at the bottom of the world's oceans.
Developing these resources places extreme demands on technology and is considered the world
over to be one of the largest challenges around. Deep-sea oil and natural gas production (below
500 meters at present and below 1,500 meters in the future) will more than double between 2005
and 2009. Oil and gas resources in ice-covered areas of the Arctic, particularly in the Barents Sea,
will play an increasingly important role in the coming decades for the energy supply in Europe
and the USA. Gas hydrate has also become a focus of international interest in the last decade as a
new source of energy from the sea. Offshore wind energy offers a further avenue for energy pol-
icy: As outlined in the German government's Offshore Strategy, windparks with an installed cap-
acity 0of 20,000 to 25,000 MW are to be set up in the German North Sea and Baltic Sea by the year
2030. This will trigger a surge in innovation throughout the entire maritime industry. The oceans
with their streams, waves and temperature differences also offer enormous potential as a source
of energy.
The German government aims to develop Germany into a magnet for cutting-edge maritime Ho bjective
technology. The shipbuilding industry will consolidate its position on the global market for
highly complex special-purpose ships and maintain its competitiveness in standard ships by
introducing process innovations. The German government is working to ensure that Germany's
maritime technology industry establishes its presence in the global market with innovative sys-
tems solutions at an early point in time and can thus benefit from the worldwide growth in the
offshore sector.
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SWOT

analysis

Areas of
action

Strengths Opportunities

* Successful shipbuilding supply industry: 400  * Technology lead in shipbuilding: Shorter pro-

companies (not only on the coast) with €9 duction times and more stringent qual-ity,
billion in turnoverin 2004 (No. 2 in the world environmental-protection and safety stan-
after Japan) and an export share of 60 per- dards.

cent.

* Exploitation of natural resources: Increasing

* Shipyards: Major systems competence for amount of oil and gas production in deep
the construction of complex ships (e. g., water (below 500 meters) and ice-covered
cruise ships, special-purpose tankers, roll-on regions plus large gas hydrate deposits
roll-off ferries). along the shelf edges as a new resource.

* Marine-technology competence: Innovative  * Offshore wind energy: Tap potential.
technologiesin the areas of underwater

robotics, drilling engineering, process con- * Environmental standards: German industry's
trol and safety engineering and gas hydrate participation in the development of interna-
research. tional standards.

* Environmental technologies: German indus-
try has an enormous development lead (ballast
water purification systems, inter alia).

Weaknesses Threats

» Shortage of skilled labour in the shipbuilding * Tough competition: Strong international com-

sector: Only half as many university petitive pressure, particularly from Asiaand a
graduates and highly trained skilled workers know-how drain to competitor countries.
as needed.

* Expensive quality: Expensive safety and envi-
* Lack of interconnectivity: Intra-industry and ronmental protection standards can be
cross-industry collaboration between industry enforced only through international regula-
and science needs to be increased. tions.

* Below-average growth: Growth rates posted * No international heavyweights: No German
by Germany's maritime technology industry global players in international offshore mar-
fall short of the sector's worldwide growth. kets and no companies that operate deep-

sea production facilities for gas or oil.

Achieve technology leadership by integrating all high-tech enabling
technologies

Ship-building and maritime technology are integrative sectors that use practically all cross-cut-
ting technologies under extremely demanding conditions in the manufacture of high-tech prod-
ucts. Maritime R&D relies on new materials (for transport safety and lightweight construction
that conserves resources), on optical technologies (for example, for the precision manufacturing
oflarge structures), on I&C technology (for virtual ship design and the simulation of ship pro-
duction that incorporates the entire value-added chain), on mechatronics (for manufacturing
and on-board systems), on fuel cell technology (for underwater vehicles) and on satellite naviga-
tion systems (to improve ship safety).

Make the transition from a subsidised sector to technology leader

Funding for maritime R&D and innovation was bundled and placed under the Federal Ministry of
Economics and Technology in 2006. This opened the door to a uniform strategy for advancing
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and funding shipbuilding innovation. The arc of this strategy extends from basic research con-
ducted at Germany's universities to industrial research all the way to work being done to trans-
late research findings into marketable products.

The Shipping and Maritime Technologies for the 21st Century funding programme under the
Federal Ministry of Economics and Technology finances chiefly industry-led collaborative pro-
jects in which companies work with universities or research institutes on a joint development
objective. In addition to general project funding for which applications can be submitted at any
time, special calls for funding proposals focus on specific topics, particularly as a result of resolu-
tions passed at National Maritime Conferences. Production innovations for new markets take
priority here. In this way, new types of high-tech ships and components are to be developed with
an eye to extending Germany's technology leadership in the field of high-tech shipbuilding. New
priorities such as The Energy-Efficient Ship are aimed at boosting the economic efficiency of ship
operation over the entire life cycle and reducing environmental pollution. Germany's competi-
tive disadvantage to date vis-a-vis shipbuilders in the Far East can be eliminated by optimising pro-
cesses to lower costs and increase productivity. Flexible Serial Production is one new priority theme
in connection with the development of new production technologies. The other new priority
themes Innovative Transhipment Technologies and Adapted Ship Designs for Inland Navigation
and Coastal Shipping will produce solutions that can be better integrated into multimodal trans-
port chains, deployed in shallower waters, reduce damage to banks and shores as well as minim-
ise pollution loads. This augments the funding which the Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety provides for innovative ships for inland waterways.

The Innovative Shipbuilding Ensures Competitive Jobs programme under the Federal Minis-
try of Economics and Technology fosters industrial applications from R&D results, new types of
ships with an innovative master design and new ship components and systems. This programme
funds not only the industrial application of individual innovative products including their imple-
mentation in ships but also new shipbuilding methods - in other words, the development and
introduction of innovation methods for planning, designing, manufacture and logistics. This also
reduces the enormous technical and economic risks involved in building prototypes which in the
shipbuilding industry always have to be put to commercial use as well.

Extract resources from the sea using maritime technologies

The amount of oil, gas and mineral resources being extracted from areas that are covered by an
ocean or ice will increase in the future. The Shipping and Maritime Technologies for the 21st Century
programme has set up the funding priority Development of Systems Solutions for the Exploitation
and Environmentally-Friendly Extraction of Energy and Mineral Resources from the Sea to ensure
that Germany's maritime technology industry can benefit from this trend. This will boost Germany's
strengths: underwater process engineering for oil and gas extraction, underwater vehicles and
underwater robotics. Germany must take up R&D collaboration at an early stage with countries that
have sizable technology needs in order to facilitate its entry into international offshore markets.
With this in mind, the German government is assisting on a targeted basis collaborative R&D activ-
ities with Russia and Norway for the extraction of oil and gas in areas that are covered by ocean or
ice and for sea transport in the Arctic.

Develop a national and European strategy

Akey aim of the LeaderSHIP Deutschland strategy is to establish an extensive research and innov-
ation alliance in the maritime industry. This initiative concentrates on complex types of ships and
competitiveness in standard shipbuilding, on the potential for reducing costs in shipbuilding
through, for example, the use of new materials and on optimising the shipbuilding process
through the effective interconnection of shipyards and ancillary industries. In light of the grow-
ing competitive pressure from the Far East and the increasing international division of labour in
the maritime sector, Germany cannot however limit itself to national-level activities aimed at
strengthening the country's innovative ability and productivity. Germany's shipbuilding indus-
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try is therefore participating in the European Union's Leadership 2015 initiative. With the help of
thisinitiative, European shipbuilding companies are working together with representatives of
the European Commission and the European Parliament to develop a network that can put the
joint potential offered by EU member states to optimal use by integrating and concentrating
investments in research, development and innovation.

In addition to this, the Federal Ministry of Economics and Technology has charge of develop-
ing two ERA-NETs in the maritime field. Funding through the Shipping and Maritime Technol-
ogies for the 21st Century programme is available for all maritime technologies in the MARTEC
ERA-NET. Only the shipping field is eligible for funding in the TRANSPORT ERA-NET project.

Improve the innovation environment

Aslong as price is the primary factor determining a ship owner's or oil producer's buying decisions,
innovative, safer, environmentally-friendly, but more expensive advanced technology will have a
hard time establishing itself in the marketplace. In light of this, the Federal Ministry of Transport,
Building and Urban Affairs is working at international level to fine-tune the International Maritime
Organization's regulations so that they take the demands of ship safety and marine environmental
protection more into consideration and dismantle associated impediments to innovation.
Shipbuilding requires complex, international co-operation between all parties involved (ship-
yards, suppliers, principals, classification societies, universities and service providers). This bears the
risk that know-how could flow to unauthorised parties. The shipbuilding industry has not however
had a sufficiently well-established culture for the protection of intellectual property to date. The
international laws and regulations for the protection of intellectual property which apply to the
shipbuilding sector must therefore be reviewed and, if necessary, formulated to be more effective. In
addition, the Federal Ministry of Economics and Technology is examining possibilities for collabora-
tion in the area of maritime technologies in its preparation of the Innovation to Counter Product
Piracy funding initiative being undertaken by the Federal Ministry of Education and Research.

Individual research and innovation policy initiatives 2006 — 2009

* The Shipping and Maritime Technologies for the 21st Cen- BMWi Starting
tury R&D funding programme will be extended and its 2006
annual funding volume increased substantially over the
2005 level by the year2010.

¢ The Innovative Shipbuilding Ensures Competitive Jobs pro- BMWi Starting
gramme for funding the first industrial use of R&D findings 2006
will be extended until 2009.

* The 5th Maritime Conference will place particular emphasis Federal 2006
on naval engineering and maritime R&D, innovation and government

education, and on tapping resources from the oceans.

Please see page 107 for an explanation of the abbreviations used here.
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Services -
On the road to tomorrow's knowledge society

Innovation driver for high-tech business models

In modern industrialised nations, the services sector accounts for approximately two-thirds of all
jobs and gross value added. This figure alone provides an indication of how important services
already are today for technological advances in high-tech countries such as Germany.

Modern technologies are an important prerequisite for new services. Not only are services an
integral part of new products, the actual process of rendering a service also involves state-of-the-
art production technologies. Being a pioneer demander, the services sector is also a driver for
technology innovation. Growth in cutting-edge markets ranging from logistics to multimedia,
research and development, business services and health care all the way to personal services and
creative occupations is inextricably linked with service innovations.

The German government aims to duplicate throughout the individual services sectors the
same level of high quality in innovation management that Germany has already achieved in the
manufacturing sector. It is working to improve both investment and development conditions for
new types of services arising from the increased interplay between service advances and techno-
logical advances.

Il Field of
innovation

B Objective
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e ™
analysis

* Service engineering and standardisation: * New markets: Knowledge-intensive services
The engineering sciences - as 'traditional’ will benefit from the EU Services Directive.
product developers — have taken up this sub- Moreover, Germany and its European
ject. neighbours are lead markets for services that

focus on our ageing populations and

* Integration of production and services: Inter- changing social structures [ consump-tion
disciplinary, application-oriented research patterns.
initiatives are well-established in key Ger-
man sectors such as the mechanical engi- ¢ Innovation potential of hybrid products: The
neering and automotive sectors. manufacturing industry and engineering ser-

vices have avery good international reputa-

* High level of education and training: High tion. Germany's service industry can benefit
education levels particularly in those fields from this through integrated models ("Ser-
of employment that require academic trai- vices made in Germany").

ning and in traditional services.
* New employment opportunities and specia-
* Well-developed infrastructure: Examples lised services: Services open up new fields of
include mobile telephony, digitisation, cable work in many areas, particularly atinterme-
networks, transport system. diate education levels.

* Art and culture: Tradition, vigour and diversi-
ty of the European art and cultural scene.

* Investment in research and development: * Innovation management in the services
R&D expenditure by German service compa- sector: Systematic service development -
nies falls short of the international average. comparable to product development with

all the aspects of research, science and edu-

* Export: Only a few companies in Germany cation - exists only in rudimentary form (ser-
operate internationally in important service vice engineering). Scientific underpinnings
fields. The German services sector is only have to be improved.

slightly geared to export business.
* Exportability and originality: Knowledge-
* Regulation: Regulated, small service mar- intensive services are not yet fit enough for
kets; after-effects of monopoly structures. export. Lack of intellectual property rights
protection for service innovations.
* Underdeveloped research landscape: Mea-
sured in terms of the economic importance « Services sciences: R&D methods that are
of services. compatible with services must be developed
(including suitable measuring and indicator
systems).

The German government supports the development of technologies for service processes pri-
marily - and often in conjunction with the development of services - in specialised technology-
related programmes being conducted in, for example, the transport, energy, multimedia or ICT
research field. In addition the new Innovation with Services R&D programme specifically targets
the services sector. This programme's thematic emphasis is on innovation management, innov-
ation in fast-growing fields, and people who work in service companies. All of these R&D meas-
ures are intended to help Germany's services sector achieve the same excellence that has tradition-
ally been a hallmark of the production sector.
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Innovation management methods and tools

Computer-aided service engineering and attendant simulation processes are justin their early
stages but already indicate a direction that the combination of cutting-edge technology with ser-
vice management can take. Existing simulation technologies are however not advanced enough
to include customer-employee interaction. The approach that the Fraunhofer Society is taking
with its creation of a ServLab is a step in the right direction. It must however be further developed
and expanded.

In addition, 'technology-neutral' management methods and tools plus new business models
play akeyrole here. One example is the research funding that the Federal Ministry of Education
and Research provides in connection with production-related services with the aim of incorporat-
ing such services into companies' innovation and value-added processes as an integral part of
their corporate strategy and then developing management models for this.

Recognise innovation in growth fields at an early stage

Being able to recognise even 'weak signals' for innovation and growth potential makes it possible
to kick-start the necessary technological R&D in the service field at an early stage. Certain areas
are already emerging today that could be considered growth fields: knowledge-intensive ser-
vices, particularly in connection with the export of services; new services that are based on the
development of new media; and services arising out of demographic trends.

The close interaction between technology and services is particularly evident in the latter
growth field. Demographics-driven services are important for research because the integrated
development of services and technologies constitutes the prerequisite for new offerings and thus
for new marketing opportunities. Examples of technologies that enable this include microsys-
tems technology and multimedia. Possible fields of application can be found in the areas Well-
ness/Health and Facility Management/Home Management.

General conditions, research and innovation policy dialogue

The German government pursues a continual dialogue with the services sector and services
research. During Germany's term as president of the Council of the European Union in 2007, ser-
vicesresearch is to be further developed as an area that is important for Europe's future, building
on the groundwork laid by Finland and the European Commission.

Individual research and innovation policy initiatives 2006 - 2009

* Anumber of technology-related research programmes pro- ~ BMWi, Starting
vide funding for the development of technologies for ser- BMBF 2006
vice processes, in conjunction with the development of
corresponding services. For example, the Multimedia pro-
gramme under the Federal Ministry of Economics and Tech-
nology uses, inter alia, its funding priorities Knowledge
Management and Networked Intelligent Systems to assist
the development of ICT services.

BMBF Starting

* The Innovation with Services research programme specific- 2006
ally funds the services sector through its funding priorities
Innovation Management, Innovation in Growth Fields, and
People in Service Companies.

Please see page 107 for an explanation of the abbreviations used here.

B Areas of
action
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Field of
innovation

Objective

Innovation through cross-cutting technologies

Nanotechnologies -
A small scale with enormous economic potential

Innovations from the quantum world

Thanks to new tools such as the scanning tunnelling microscope and the physical phenomenon

of self-organisation, it is possible to selectively manipulate structures that are a thousand times
smaller than a human cell and a million times smaller than the head of a pin. These enable coat-
ings that clean themselves, nanoparticles that can fight tumours on a pin-pointed basis, and tiny
data memories that can hold entire DVDs on a surface the size of a cent.

The use of nanostructures will affect all branches of industry. Total market potential is
expected to reach €1 billion in the year 2015. Measured in terms of research expenditure in rela-
tion to gross domestic product, the USA, Japan and Germany are more or less tied in basic research
on nanotechnology. Germany ranks third when scientific publications are used as a yardstick.

The German government aims to speed up the translation of nanotechnology research find-
ingsinto a wide variety of innovations. It is working to introduce more sectors and enterprises to
nanotechnology and eliminate obstacles to innovation by co-ordinating the relevant policy fields
atan early stage. The government will conduct an intensive dialogue with the public about the
opportunities that nanotechnology offers. This dialogue will also examine the risks nanotechnol-
ogy involves. These activities will be brought together in the Nanoinitiative 2010 campaign and
presented in late 2006.
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Strengths Opportunities

* Strong basic research: Germany ranks third
in publications worldwide, following the USA
and Japan.

* Diversified research landscape: Strong invol-
vement by HGF, MPG, WGL, DFG, FhG, univer-
sities, departmental research and industrial
research.

* Positive general mood: The public is recepti-
ve to nanotech innovations.

* Interest among future scientists: Growing
demand for new training and degree pro-
grammes in the nanotechnology field.

* Good industrial base: Some 560 com-panies
(including approximately 440 SMEs) are
already involved in nanotechnology.

* More versatile and efficient materials: New
properties and functions for conven-tional
materials.

* New application diversity: Materials with
customised properties, particularly through
the use of self-organisation processes.

* Competitive advantages: Nanotech innov-
ations are possible in all sectors.

* Good innovation climate: Society is incorpo-
rated into the dialogue over opportun-ities
and risks.

* Potential investor interest: Strong interestin
the nanotechnology field.

Weaknesses Threats

* Shortcomings in translating research find-
ings into products: Although Germany is the
leaderin Europe, it trails substantially behind
the USA and Southeast Asia in terms of
patent volume and the number of com-
panies involved in nanotechnology.

* Difficulties for start-ups: Not enough venture
capital being made available, bureaucratic
obstacles.

* Lack of information in industry: Potential
investors do not in some cases have a clear
picture of the opportunities that nanotech-
nology has to offer.

* Poor political co-ordination: The interfaces
between the federal ministries and between
the federal ministries and the Lander have not
been adequately defined to date.

* Engineering deficits: The lack of sufficient
expertise in the mass production of nano-
tech products leads to high costs which hin-
der their introduction to the market.

« Safe, responsible handling and use of nano-
technology: Consumer information, consu-
mer protection, industrial safety need-ed.

« Scientific risk assessment: The possible toxic
effects of nanoparticles have not yet been
sufficiently investigated.

* Adequate risk communication: A dialogue
must be conducted that includes all societal
groups.

* Standardisation and testing strategies: Ger-
many needs to take a more active role.

* Lack of a 'nano label': The lack of agreed
labelling opens the door to possible misuse
and misunderstandings.

* Risk of 'nano hype': Cannot rule out the chan-
ce that there is exaggerated marketing with
the word 'nano'.

B swoT
analysis
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Areas of
action

Put the potential offered by nanotechnology to use for Germany's
industrial strongholds

Nanotechnology can also benefit those sectors that are particularly important for Germany - the
automobile industry, mechanical engineering, chemicals, electronics, medical technology and
the optical industry. The Federal Ministry of Education and Research is consequently concentrat-
ingits R&D project funding on lead innovations - giving strategic focus to collaborative research
activities that are geared to the value-added chain - in order to help these sectors solve the chal-
lenges of the future with advances in nanotechnology. Nanotechnology will be funded to a
greater extent in the areas nanomaterials, micro/nano systems integration, organic light emit-
ting diodes (OLEDs) and production technology in the coming years. More applications have to be
developed for environmental protection and resource conservation use (such as photovoltaics
and paint production).

Introduce more sectors and companies to nanotechnology

Many sectors and companies have not yet however recognised the opportunities that they will be
handing their foreign competition when they ignore the possibilities nanotechnology has to
offer. Which is why the Federal Ministry of Education and Research and the Federal Ministry of
Economics and Technology are planning a dialogue with those industries that have not had
access to date to the findings generated by nano research. Efforts will aim to jump-start the de-
velopment of innovative products and processes in the textile, capital goods and construction
industries.

Today, more than 440 of the some 560 companies that work with nanotechnology are small
and medium-sized businesses. Consequently, the NanoChance funding programme has been
tailored especially to the needs of SMEs in order to get even more companies involved in nano-
technology. Technology-neutral funding programmes that the Federal Ministry of Economics
and Technology conducts support the translation of nanotechnology research findings into ac-
tual products and processes. The High-Tech Griinderfonds seed fund which the Federal Ministry
of Economics and Technology and partners from industry have set up has particularly improved
access to venture capital.

Play a part in laying down norms and standards

Norms and standards not only make the market for a new technology more transparent, they are
also an important prerequisite for competitive advantages. In the nanotechnology field however,
Germany has not been sufficiently represented to date in international standardisation bodies,
most particularly in ISO and CEN. In order to remedy this situation, the German Institute for Stand-
ardization (DIN) and the German Commission for Electrical, Electronic and Information Technol-
ogies at the German Institute for Standardization and the German Association of Electrotechnical
Engineers (DKE) have set up mirror committees which will ensure that our national strategy is
well-co-ordinated and that Germany is effectively involved in the international advances being
made in the nanotechnology field.

The development of processes that can be used to determine and characterise structures and
materials in the nano realm is closely linked to the search for new fields of application for nano-
technology. This is because only suitable determination processes that ensure the reproducibility
of findings make it possible to say anything about specific requirements or risks. The Federal Insti-
tute for Materials Research and Testing (BAM) is pushing quality assurance in the nanotechnology
field ahead by developing testing methods and reference materials. As part of international
efforts to develop testing strategies for determining possible health and environmental risks, Ger-
many's Federal Institute for Occupational Safety and Health (BAuA) and the Federal Environ-
mental Agency (UBA) are involved in the OECD's Working Party on Manufactured Nanoparticles.
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Investigate and analyze the effects of nanotechnology at an early stage

Nanoparticles often have different properties than macroscopic bodies of the same substance.
This opens the door not only to new potential applications. Another possible upshot is unwanted
side effects and concomitant risks for consumers, workers and the environment. The German
government is stepping up accompanying research in order to identify these side effects and
risks and take appropriate steps to control them at the earliest possible stage. Working together
with the Federal Environment Agency, the Federal Institute for Occupational Safety and Health
and the Federal Institute for Risk Assessment, the collaborative NanoCare project being financed
by the Federal Ministry of Education and Research is examining the possible health and environ-
mental risks that nanoparticles might bear. Other projects take into account employee, environ-
mental and consumer protection concerns. In addition, the Federal Ministry of Education and
Research and the Federal Ministry of Labour and Social Affairs want to determine how the pro-
duction and use of nanoparticles and the release of nanoparticles from nanoproducts could
influence worker safety and health. The New Quality of Work Initiative has the task of examining
whether nanotechnology-influenced production processes or the use of nanoproducts can re-
duce the level of contamination with hazardous substances that workers experience.

Conduct a societal discussion on the opportunities and risks

The possible risks of nanotechnology have to be assessed and appropriately communicated. The
soundest-possible knowledge on exposure and toxicity and the development of corresponding
testing methods will provide the basis for assessing and communicating potential risks. The
objectively differentiated and early communication of this information will determine how
society deals with this technology. This will require accompanying sociological research.

Individual research and innovation policy initiatives 2006 - 2009

* The German government's nanotechnology-related Federal Late 2006
activities will be bundled and co-ordinated on a cross-minis-  government
try basis in the Nanoinitiative 2010 initiative.

¢ Individual sectors that have had nothing to do with nano- BMBF, Starting
technology to date will be introduced to nanotechnology BMWi 2006
on a targeted basis in an industry-specific dialogue.

*The NanoChance R&D programme will be extended in order  BMBF Starting
to introduce SMEs to nanotechnology on a targeted basis. 2005

* Funding will be increased for research in the areas of nano- BMBF Starting
materials, micro/nano systems integration and nanotechnol- 2006

ogyin production engineering.

* The German government supports greater German partici- BMWi, BMBF, Starting

pation ininternational standardisation processes. BMAS 2006

* Accompanying research will clarify how nanomaterials BMAS, Starting
influence worker health and safety. BMBF 2006

* Dialogue processes on the opportunities and risks of nano- BMU, BMBF, Starting
technology will shape the public discussion. BMAS, BMELV 2006

Please see page 107 for an explanation of the abbreviations used here.
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Field of
innovation

Objective

Biotechnology -
Life sciences on the threshold to broad application

Innovations based on the defining sciences of the 21st century

Today, biotechnology is the point of departure and motor for numerous applications in medicine,
the food and fodder industries and the chemical industry. Biotechnology is used for a wide range
of applications, from the manufacture of medicines to new diagnostic and treatment methods,
from the production of fine chemicals all the way to wastewater purification methods and the
production of energy from biomass.

Germany is home to some 300 biotech companies, more than any other European country.
Eighty-three percent of them operate in the health/medicine fields ('red' biotechnology), 19 per-
cent in the animal health field, ten percent in agriculture ('green' biotechnology) and 13 percent
in the area of industrial applications (‘white' biotechnology) (in these statistics, companies could
be assigned to more than one category). The economic sectors where biotech processes and prod-
ucts are or could be of relevance accounted for some 14 percent of Germany's GDP and 17 percent
of all jobs in 2003.

The German government aims to put Germany as a biotech location at the top of the Euro-
peanrankings not only in terms of the number of biotech firms but also when measured by turn-
over and jobs. It is working to identify and dismantle impediments to growth. The government's
funding strategy is geared to the individual links in the innovation chain. New key fields such as
white biotechnology and nanobiotechnology are to be tapped and developed.
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Strengths Opportunities

* Broad knowledge base: Excellent basic
research in many areas.

* R&D personnel: Highly-qualified and moti-
vated researchers.

* Well-developed infrastructure: Modern

research resources and structures, numerous

facilities for technology transfer and new
start-up businesses.

* Broad and diverse business landscape: Ger-
many has start-ups, SMEs and multination-al
companies. All relevant user sectors are pre-
sent.

* Pharmaceutical and chemical industries:
Today, innovation drivers are located in the
USA, UK und Switzerland. There is too little
vertical development co-operation in Ger-
many. SMEs are hesitant to incorporate bio-
tech processes.

» Lack of experience among entrepreneurs:
Start-up teams often have no entrepreneur-
ial experience. Germany lacks 'serial entre-
preneurs'.

» Little personnel mobility: Crossovers be-
tween research, industry and venture cap-
italists too seldom.

* Venture capital: Private offerings for early-
stage finance are few. Only a handful of ven-
ture capitalists have specific industry expert-
ise.

* Permits, licenses and approvals take too
long: Very slow approval procedures.

* Few pilot plants: Lack of proof of 'technical
feasibility'. Lack of process data.

* White biotechnology: The chemical industry
is a major user, with collateralimpact on
agriculture. Accepted by the public as a sens-
ible application.

* Maturing biotechnology firms: Thanks to
increasing consolidation, products (medi-
cines), new processes and services are
expected to be entering the market.

* Green genetic technology: Low level of con-
sumer acceptance forits use in connection
with food and for the establishment of inno-
vation-friendly conditions.

» Competition over 'high potentials": Tough
international competition over the best
minds.

* Danger of exodus of key industries: Loss of
major corporations in the pharmaceutical
and food industries and the concomitant loss
of potential customers for biotech providers.

* Commercialisation abroad: Successful Ger-
man biotech firms are acquired by foreign
competitors and then moved abroad.
Pharmaceutical patents are out-licensed,
primarily to other countries.

* Competition from the Far East: Particularly
on non-R&D-intensive technologies and
intermediate technologies such as fermen-
tation, biogenerics and antibiotics produc
tion.

* Clear consumer benefits: Products with con-
vincing advantages need to be de-
veloped and consumers need to be informed
about them.

Bl swoT
analysis
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Areas of
action

Lay the scientific foundation for product and process innovation

Three fields of research are of central importance for expanding the scientific foundation of bio-
technology: (1) Genome research analyzes the genetic blueprints of microorganisms, plants and
animals, extending all the way up to man. (2) Systems biology aims to develop a quantitative
understanding of the dynamic life processes by modelling them on computer. (3) Molecular
medicine sheds light on the molecular foundations of human diseases. Funding for near-basic
research projects is provided to supplement the basic funding allocated to major research organ-
isations. This is being done to make it possible to tap and develop new innovation and value-
added potential in the chemical, food, agriculture and medical sectors and - going beyond the
life sciences - in the information technology field.

Use the opportunities offered by white biotechnology and
nanobiotechnology

Biotechnology leads to new products that can be used for industrial purposes and makes industrial
processes more environmentally compatible. For example, researchers are working to develop en-
vironmentally-compatible biochemicals, biologically-based materials for replacing plastics, fine
chemicals, specialty chemicals plus enzymes for use in the conversion of materials not only in laundry
detergent. Life scientists and engineers are working closely together with the aim of putting biologic-
al systems to industrial use. Economic experts expect white biotechnology alone to generate €50 bil-
lion ayear in global sales. The Federal Ministry of Education and Research set up the Bio-Industrie
2021 funding measure to ensure that Germany will play a leading role in this new field of biotechnol-
ogy as well. A cluster competition for the development of new products and processes in the indus-
trial biotechnology field will be launched in this connection to foster the development of expertise
and structures.

In the wake of miniaturisation, nanobiotechnology has developed along the interface between
biotechnology and nanotechnology. It forms the bridge between animate and inanimate nature and
pushes forward the systematic cross-linking of biotechnology and nanotechnology in both research
directions. Examples of this already exist: Nanoparticles that release topical agents, nanostructured
surfaces for manufacturing bioactive prostheses, and nanosensors that, for instance, make it possible
to detect minor changes in protein concentration levels during the early phases of Alzheimer's dis-
ease. The Federal Ministry of Education and Research is supporting research in this area through its
Nanobiotechnology funding initiative.

Foster the commercialisation of scientific ideas

Measures that the Federal Ministry of Education and Research is taking to foster biotechnology
start with the links in the innovation chain: The BioFuture competition will bring the world's lead-
ing junior life scientists to Germany. This competition offers young scientists the opportunity to
put their own research team together and be in charge of creative projects.

The GO-Bio campaign to encourage biotech start-ups supports the transfer of research find-
ings to a prototype stage that has discernible marketing prospects. This is being done because
projects that have been completed from a scientific standpoint frequently do not offer sound
proof for their technical feasibility. Start-ups in the biotechnology field benefit to an above-aver-
age degree from the High-Tech Griinderfonds seed fund under the Federal Ministry of Economics
and Technology and the ERP Start-Up Fund. Additionally, the Federal Ministry of Education and
Research is topping up its BioChancePlus programme which funds biotech research projects
conducted by SMEs.
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Strengthen the dialogue with industry and society

In order for biotechnology policies to succeed, it is necessary to discuss not only the risks but also
and in particular the opportunities that biotechnology has to offer: What is biotechnology?
What does it stand for? What biotech products have already been developed? What is the pre-
sent state of research? What risks would Germany face if it does not make use of its opportun-
ities? Can we afford to abandon or not enter certain areas of biotechnology? Where does human
dignity demand limits on research? It is not just the political sector's job to conduct this discus-
sion. Industry, science and society must also take part in this debate.

Individual research and innovation policy initiatives 2006 - 2009

* The Biolndustry 2021 funding initiative fosters the use of BMBF Starting
biotechnology in environmentally-compatible industrial 2006
processes.

* The Nanobiotechnology funding initiative fosters the BMBF Starting
linking of biotechnology with nanotechnology. 2006

* Due to the strong response, more funding will be provided BMBF Starting
for the BioChancePlus funding initiative which supports col- 2007
laborative projects and individual projects conducted by
young biotech SMEs.

* The High-Tech Griinderfonds seed fund and the GO-Bio BMWi, Since 2005
campaign will be continued in order to support the com- BMBF

mercialisation of scientific ideas.

* Germany's Genetic Engineering Act will be amended in BMELV 2006
order to foster research and the use of genetic technology,
and to ensure a high level of safety, the co-existence of pro-
duction methods, and consumer choice.

Please see page 107 for an explanation of the abbreviations used here.
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Field of
innovation

Objective

Areas of
action

Microsystems technology -
Paving the way for intelligent products

Linking individual technologies to create systems solutions

Microsystems technology typically combines microstructuring technologies with systems and
integration technologies, as in the case of packaging. Microsystems technology makes it possible
in the first place to integrate biotechnology and nanotechnology into micro and macro environ-
ments to make them 'compatible' and harness them to make new products.

For example, miniaturised crash sensors activate car airbags. In the future, pedestrian pro-
tection systems will ensure that not only car passengers but other people on the road are pro-
tected. Today, more than 10,000 deaf people in Germany can hear thanks to a cochlear implant-a
microsystemn that takes over the function of the inner ear. Retinal implants that will allow visually
impaired people to see once again are also in development.

Today, some 680,000 jobs in Germany are connected with microsystems technology. Fifty
thousand of them are to be directly found in the production of microsystems. Products involving
microsystems technology generate more than €277 billion in turnover a year. Germany is running
aneck-and-neck race with the USA and Asia's leading industrialised nations in microtechnology
and nanotechnology innovations.

The German government aims to expand German industry's capabilities as a provider of sys-
tems solutions. It is working to put Germany's strengths in the microsystems technology field to
use to make it easier to integrate nanotechnology into application products. For this reason it is
supporting technological advances in the microsystem technology field and their use in key
industries.

Ensure Germany's innovation leadership in key industries

The Federal Ministry of Education and Research is working to help small and medium-sized busi-
nesses create innovations by lowering the hurdles they encounter in this connection. These efforts
include its Microsystems programme that funds first and foremost collaborative R&D projects be-
tween partners in industry and research which could constitute a preliminary stage to product or
process development. Medical technology and the automotive industry have traditionally been major
users of microsystems technology. Logistics, biotechnology, agriculture, the food sector and the
electrical engineering industry are increasingly to be found on this 'Alist' of users. Funding priorities
for collaborative research between firms and research institutes will be set in these fields of application.
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Strengths Opportunities

* Strong user industries: Automobile industry,  * New research fields: Enormous potential

medical technology, mechanical engin- offered by polymer microsystems and

eering and, increasingly, biotechnology, micro/nano integration.

agriculture and logistics are technology

drivers. * Growth market: Large number of SMEs with
above-average, often double-digit growth

* Materials and equipment suppliers: High rates. High-volume markets for

level of expertise. security technology, logistics and health

monitoring.

* Highly competitive: Operations are seldom
relocated to other countries.

» Skilled labour: Germany has a unique initial
and continuing education and training sys-
tem at both industrial and academic level.

* Mass markets: There is no mass productionin  * Shortage of skilled labour: Early action must
Germany except in the automobile sector. be taken to prevent a possible shortage of
new recruits.
* Integration of microsystems technologyin

products: Many SMEs in potential user * Product-oriented R&D infrastructure
sectors lack the necessary expertise. needed: Support on the basis of developed
microsystems technologies needed, particu-
* Provision of capital: Technology com-panies larly for SMEs.
—which are generally capital-inten-sive -
have cautious, national-level financial * Establishment of more networks: Ger-many
backers. needs more collaborative, production-ori-

ented networks between research units,
suppliers and systems producers.

In the medical technology field, portable sensor systems are being developed that can be worn
directly on the body without restricting the individual's freedom of movement. These systems
telemetrically monitor cardiological parameters such as blood pressure and heart rate. Micro-
laboratory technology is improving the possibilities for developing and manufacturing medicines.
In the automotive field, microsystems are being used in driver assistance systems to enhance
comfortand safety. Radio Frequency Identification (RFID) transponders - also called 'smart tags' -
ensure efficient processes and consumer protection in the logistics and food safety fields. Micro
fuel cells are being developed as a power source for portable devices such as notebook computers.

Ensure Germany's technology leadership in new fields

R&D funding aims not only to increase the use of microsystems technology in key industries but
also at making Germany a technology leader in new fields:

Polymer microsystems have the potential to open up mass markets in the low-price segment
with quantities in excess of ten million and unit prices of a few cents. Examples of this include
RFID smart tags in the logistics field, inexpensive biosensors or gas sensors, medical applications,
and membranes for micro fuel cells in the power engineering field. Organic polymers can be
made into components and more complex systems very easily with the help of, for example,
printing or other reel-to-reel processes.

Bl swoT
analysis
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Artificial nanomaterials - which are also increasingly being used in mobile applications that even
extend to mobile telephones - are expected to bring breakthroughs in sensor technology. For
example, an integrated gas sensor can warn its owner of harmful gases in the surrounding area.
Applications of this kind would be inconceivable without a microsystems technology that bridges
the area between nanostructures and the macroscopic application environment.

Step up the diffusion of technology

Innovation-supporting measures serve standardisation, the transfer of R&D findings, initial and
continuing education and training, and the public understanding of science and technology. One
example of this are measures to fund and assist application centres at research institutes. Such
centres offer SMEs an opportunity to conduct R&D work and small batch production —and draw
on the centre's personnel, knowledge and equipment in the process. This gives SMEs access to the
infrastructure and know-how of research institutes that they themselves do not have. Following a
period in which they receive knock-on financing, these application centres are to offer their ser-
vices on a commercial basis in the long term.

Push European integration forward

Together with industry, the German government is bringing its influence to bear on the Euro-
peanresearch agenda with the aim of enabling adequate German participation in the European
Union's Seventh Research Framework Programme. The Federal Ministry of Education and
Research is especially engaged in two areas that are important for German firms and research
institutes. In the future, intelligent - for example, voice-operated — household appliances could
relieve senior citizens of various tasks so that the growing number of elderly people in our society
canlive independently into very old age. The German government currently serves as co-ordinat-
or for the Ambient Assisted Living (AAL) for the Ageing Society programme - one of the first EU
initiatives to be based on Article 169 of the EC Treaty. Its objective here is to bundle corresponding
R&D activities with other EU member states. The Federal Ministry of Education and Research has
initiated the European Technology Platform on Smart Systems Integration (EPoSS) with the aim of
bringing together all relevant European industrial enterprises and research institutes operating
in the microsystems technology sphere.

Individual research and innovation policy initiatives 2006 - 2009

* With its Polymer Microsystems and Micro/Nano Systems BMBF Starting
Integration funding initiatives, the Microsystems pro- 2006
gramme aims to secure Germany's technology leadership
in new areas.

* The Microsystems programme funds innovative microsys- BMBF Starting
tems technology applications in the logistics and security 2007

technology fields and the development of intelligent
implants in the medical technology field.

* Measures to foster and fund application centres aim to BMBF Starting
facilitate SMEs' access to the infrastructure and know-how 2006
of research institutes.

* Germany will participate in the Europe initiative (under BMBF Starting
Article 169 of the EC Treaty) on Ambient Assisted Living with 2007
the aim of developing technologies that will enable inde-
pendent living in old age.

Please see page 107 for an explanation of the abbreviations used here.
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Optical technologies -
Light is generating growth and jobs

The century of the photon

Today, digital photography, scanners at store check-out counters, music on CDs, optical biochips Il Field of
for new medicines and lasers for material processing are a regular part of everyday life in indus- innovation
trial societies. This list does not however cover the entire potential offered by optical and photon-
ics technologies: Bold visions such as televisions that are made of organic light-emitting diodes
(OLEDs) and can be applied to walls like wallpaper, or computers that use light to process data are
inspiring developers working in research laboratories. In contrast to the 20th century when the
electron was at the heart of the ICT revolution, the 21st century could become the 'century of the
photon'. Germany has an excellent starting point in this field.

Optical and photonics technologies are not only an important lever for many sectors - rang-
ing from electronics to mechanical engineering all the way to medicine - they have also de-
veloped into an impressive branch of industry: The lighting sector, manufacturers of lasers, optic-
al components and optical systems together provide jobs for some 110,000 people in Germany.
The some 1,000 small and medium-sized enterprises in the area of optical and photonics technol-
ogies with their 36,000 employees expect the number of jobs they offer to grow more than 40 per-
cent by the year 2010. At €2.5 billion, Germany holds 40 percent of the global market for high-
power lasers for material processing.

The German government's aim is to realise the job growth that has been predicted for the [ | Objective
optical and photonics technology field. It is working to quickly put to use new technological
opportunities and win lost volume production back for Germany where possible as well. Achiev-
ing this will require a complete command and use of the photon with all its properties. For this
reason, the German government is speeding up the creation of joint strategies on the part of sci-
ence and industry and is supporting their implementation.
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Strengths Opportunities

* Strong community: High degree of sectoral
and regional interconnection. Industry, sci-
ence and the political sector pursue joint
strategies.

* Technology leader: Leadership in high-brilli-
ance LEDs, disc lasers and fibre lasers.

* Global market leader: Leadership in lasers for
materials processing, optical microscopy
and innovative lighting technology.

* Strong user industries: This list is headed by
the automobile industry, medical tech-nolo-
gy, lighting industry and biotechnology.

* Rapid technology diffusion: Wide variety of
applications, also at SMEs and the trades.

* Highly competitive: Successful productionin
Germany.

» Skilled labour: Germany has a unique, well-
established initial and continuing education
and training system.

* Expansion of fields of application: Just 10 - 20
percent of all potential applications for laser
materials processing have been de-veloped.
High-power LEDs are predicted to grow their
share of general lighting from
five percent today to 13 percent by 2009.

* New fields of research: Terahertz radia-tion,
biophotonics, organic light-emitting diodes
(OLED), optical metamaterials, silicon optics
and more.

« Job growth: The number of jobs at Ger-
many's some 1,000 SMEs is expected to
increase 40 percent by 2010.

* Consumer optics: It should be possible to
recapture the mass markets.

* New lighting systems: Can cut energy requi-
rements by a factor of 10.

* Consumer products: Germany has very lit-tle
production for mass markets (displays,
cameras, etc.).

* Permeability of the innovation system: The
exchange between basic and industrial
research is too slow.

* European integration: The EU is not visible as
asingle research and economic area.

* Need for skilled labour: Early action must be
taken to prevent a possible shortage of new
recruits.

* Competitors: Germany's technical leads over
Asia and North America are at risk.
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Pursue ongoing strategy development

Having ajoint strategy that is supported by industry, science and the political sector is just as
important as the amount of government funding being provided. For this reason, all strategic
activities being pursued by the Federal Ministry of Education and Research in the optical and
photonics technology field are discussed, co-ordinated and examined for their benefits on an
ongoing basis with an advisory body in which industry is also represented. An interim audit of the
Optical Technologies funding programme that runs until 2012 will be conducted in late 2006.
This programme is aimed primarily at collaborative R&D projects between companies and
research institutes. To ensure that the innovation pipeline is always full, some ten percent of the
programme's funding goes to more exploratory research which is mainly conducted at research
institutes and universities.

Respond quickly to technological opportunities

Germany was still importing laser technology as late as the mid-1980s. After that time, the Ger-
man government's R&D funding helped German firms to obtain laser technology from the sci-
ence sector's laboratories and develop reliable tools from it. If Germany is to repeat this success, it
must occupy cutting-edge fields early on.

The German government will be giving the following areas centre stage in the coming years:

* Organic light-emitting diodes (OLED) are extremely efficient in converting electricity into
light, are flexible and flat and can be produced in large sheets ('OLED wallpaper'). In light of
these advantages, OLED products are predicted to have billions of euros in market potential.
The Federal Ministry of Education and Research is allocating some €100 million for research
through its OLED initiative. German firms have committed themselves to investing an addition-
al €500 million in R&D funding when the initiative is successful. This funding will target the
establishment of an OLED manufacturing operation in Germany.

* New optical processes could make it possible to conduct dynamic studies of, for example,
metabolic processes in living cells without having a negative effect on them. This would open
up entirely new opportunities in the field of medical diagnostics and treatment.

* Germany lost mass production operations for many consumer products to Asian competitors
decades ago. Today, companies in Germany are developing counter-strategies. The Federal
Ministry of Education and Research wants to contribute to the development of technologies
and products that can be used to open up new mass markets and thus make it possible for
production in this sector to be undertaken in Germany once again.

* Further, new research concepts seem to indicate that it might be possible to tap the 'tera-
hertz gap' - a part of the electromagnetic spectrum which could not be used to date due to
technical constraints. The potential offered by terahertz technology will be used in particular
for security technology, industrial metrology, sensor technology, medical technology and
communications technology.

Overcome obstacles to technology diffusion

Innovation-supporting measures under the Innovum trademark are an important priority in the
Optical and Photonics Technologies programme being conducted by the Federal Ministry of Edu-
cation and Research. These measures include projects for setting standards, studies to identify
and evaluate the trends of the future, and training campaigns. The major challenges today are
meeting the anticipated need for skilled labour and getting young people interested in optical
technologies. The activities currently being conducted in this connection - such as study guides,
training open houses, collaboration with television programmes for children and adolescents,

B Areas of
action
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and the Fascination of Light travelling exhibition - are an important element for successful
innovation.

Strengthen regional clusters

Anotherimportant focus is the funding of collaborative activities conducted by science, industry,
banks and the political sector in regional clusters. The Federal Ministry of Education and Research
has provided successful impetus in this area with regional competence networks for optical and
photonics technologies. Six of Germany's Ldnder have set up supplementary Land-level funding
initiatives of their own for optical and photonics technologies. At the same time, these optical net-
works are service providers for enterprises. For this reason they have not only had to be self-
financing to date but will increasingly have to be so in the future as well.

Reach critical size through European integration

Given the increasingly tough competition in the optical and photonics technology field, Europe
will be able to hold its own only as a whole. In future, national and European research funding
will be more closely co-ordinated with one another. For this reason, the Federal Ministry of Educa-
tion and Research is presently already involved in an ERA-NET (ERASPOT) and actively supported
the establishment of the Photonics21 European Technology Platform. European industry defined
the importantresearch tasks in this area with this technology platform. Germany also conducts
collaborative research work with individual countries that include France, Russia and China.
These activities are aimed at opening up new prospects for German industry.

Individual research and innovation policy initiatives 2006 — 2009

* Start of the OLED Initiative organised by the Federal Ministry =~ BMBF Late 2006
of Education and Research and German industry; interim
audit of the Optical Technologies funding programme.

* New funding initiatives will be started under the Optical BMBF Launch
Technologies programme: Biophontonics Il will target the 2006/2007
development of new optical examination methods for the
medical field. Volume Optics will help recapture lost mass
markets and the Terahertz Technology funding initiative
will be aimed at extending the usable range of the light

spectrum.
*The German government and industry will conduct a joint Federal 2008
conference to bring together the different optical and government

photonics technologies in Germany and position them both
internationally and among potential investors as technol-
ogy drivers and a growth field for a successful cutting-edge

sector.
¢ Collaboration with the media and specially-developed BMBF Starting
instruction materials are to be used to increase children and 2006

adolescents' interest in optical technologies so that the
shortage of skilled labour that threatens to develop over
the long term can be prevented.

Please see page 107 for an explanation of the abbreviations used here.
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Materials technologies -
New designs for matter

New properties, greater material efficiency

Some 70 percent of all technical innovations hinge directly or indirectly on the properties of the Bl Field of
materials they use. Material innovations can be used in practically all technology sectors and innovation
branches of industry: Starting with nanostructured - and therefore particularly scratchproof - paints
in the automobile industry and extending to high-temperature-resistant metal alloys which increase
the efficiency and lifespan of power plants, all the way to particularly light and tough fibre-reinforced
plastics for use in, for instance, the new Airbus A 380. Material innovations have the potential tore-
duce environmental pollution (through, for example, the development of novel filter systems and
gas separation membranes for power plants), save energy (through, for example, new thermal insu-
lation materials), conserve resources (through, for example, the efficient, eco-efficient use of new
materials), make mobility less dangerous (through, for example, the use of fibre composite plastics
with adaptronic 'intelligent' properties in the automobile and aircraft industries) and improve the
quality of life (through, for example, high-performance ceramics and new metal alloys in the medical
technology field).

Materials-based industries in Germany - such as the automotive industry, mechanical engineer-
ing, the chemical industry, energy technology, electrical engineering industry, electronics industry
and metal production and processing — generate combined annual turnover of nearly €1 trillion and
employ approximately five million workers.

The German government aims to boost the competitive strength of important branches of Ger- B o bjective
man industry with the help of innovative materials technologies. Funding provided for materials
technologiesis also directed at improving the conditions for the environment and people's health. It
is working to ensure the development of resource-efficient materials. It thus supports the so-called
Factor Four approach - the visionary goal of producing twice as much with just half the resource
input.
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SWOT

analysis

Areas of
action

Strengths Opportunities

* Strong materials science: Good infra-structu- e« Strengthen other sectors: New materials can

re in university and non-university institutes. serve as technology drivers for those Ger-
man sectors that are big exporters (automo-
* Strong user industries: For example: automoti- bile industry, chemical industry, tool-
ve industry, mechanical engineering, aerospa- making, mechanical engineering, optics).

ce, chemical industry, steel industry, electrical
engineering and electronics industries, energy  * Resource conservation: Greater material and
technology as innovation drivers. energy efficiency thanks to new mater-ials,
the broad use of resource-conserving pro-

* Co-operation between science and industry: cesses in industry, and materials that are
Good interconnection achieved by collabo- based on renewable resources.
rative projects funded by the Federal Minis-
try of Education and Research.

» Skilled labour: High level of education and
training.

Weaknesses Threats

* Time-to-market: In light of ever-shorter pro- * Loss of technology competence imminent:
duct cycles, development times are too The relocation of further value-added stages
long. to other countries and the difficult financial

markets for SMEs are placing Germany's

* Loss of value-added stages: For example, LCD innovative power at risk.
liquid crystals are developed and pro-duced

in Germany but LCD equipment such as flat * High energy and material costs: Maintaining
screens and television sets are pro-duced in competitive strength will require increas-ing
Southeast Asia. the productivity of industrial processes while

reducing energy and material consumption.
* Roadmaps for materials development: Indus-

try, science and the political sector's com- « Shortage of skilled labour: Problems recrui-
mitment to long-term scenarios is not very ting young people for the engineering sci-
strong. ences.

New platforms for materials development

Materials research is highly interdisciplinary: It encompasses not only materials science, physics,
chemistry and process engineering but also, depending on the area of application, life sciences
and engineering sciences. Materials technologies are, by nature, platforms: A single material -
when modified - has the potential for use in numerous applications. However, the use of this plat-
form has changed in recent years: In the past, new materials were developed first and the search
for applications for them followed (technology push). Today, users formulate a problem and then
look for the best solution from a wealth of possible materials (market pull)

Which is why big industry - being systems developers - will develop in conjunction with its
suppliers so-called materials roadmaps or technology roadmaps for the next ten to 15 years and
continually update and adjust them in collaboration with research institutes. To support the for-
mulation of these roadmaps, the German government plans to initiate a dialogue with the play-
ersinvolved. It will, at the same time, make strategic use of this dialogue by incorporating the
roadmaps into its work to identify at an early point in time thematic fields for its calls for funding
proposals.
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Speed up the development of new materials

Research funding will give centre stage to the following topics in coming years: Materials
research is pursuing the visionary goal of designing materials, the technologies used to process
them and the individual components properties entirely by computer. They can then thus be pro-
duced tailor-made for the respective application. This method promises to speed up develop-
ment and shorten the time to market. In recent years, the nanosciences have gained fundamen-
tally new insights for the materials research field which are opening the door to materials with
entirely new properties. Examples of this include nonreflective properties in the glass used for
photovoltaics, the self-cleaning properties of materials, and medical applications.

Materials are increasingly fulfilling several functions at the same time, something which in
the pastrequired a combination of different materials and components. The production and pro-
cessing of highly-complex light-weight components with special structural and functional prop-
erties will be made possible primarily in the area of transport technology and mechanical engin-
eering.

Microeletronics is running up against the limits of the materials in use today due to strides in
miniaturisation and the increasing integration of functions. In the future, the materials used in
microelectronics must fulfil entirely new requirements with regard to system security, cooling,
screening and stability. For this reason, funding will be provided for the development of new
highly-integrated, multifunctional electronics materials and for the development of electroac
tive and photocatalytic surfaces for components in the electrical engineering and electronics
industries.

There are thermal, mechanical, chemical and electrical limits to what a material can with-
stand. Extending these limits is crucial to achieving efficiency gains in many industrial processes.
For thisreason, the limits restricting a material's performance are to be pushed back.

Increase material efficiency

The cost of materials is - alongside the cost of labour - an important cost factor in industry. In the
manufacturing sector, materials account for 40 to 50 percent of total production costs. There is
considerable potential here for boosting efficiency - which could increase German industry's
competitive strength and relieve stress on the environment at the same time.

For SMEs which have neither the requisite personnel means nor the financial means due to
the demands of day-to-day business, the Federal Ministry of Economics and Technology has
launched a funding programme to help identify and use their savings potential. This programme
makes it possible for SMEs to receive the specialised consultation services so that they can increase
their material efficiency to a profitable degree in the production or the use of their products.

The Federal Ministry for the Environment, Nature Conservation and Nuclear Safety will
launch an action programme to increase resource productivity at macroeconomic level with the
aim of recognising and putting to use so-called win-win situations that foster both environment-
al protection and innovation. Working together with the relevant players, this programme will
identify areas with potential for greater efficiency and develop concrete measures for using this
potential.

The German government's long-term goal is to establish a closed substance cycle system
based on the model provided by nature. The recovery of residential waste is to be developed to
such a point that by the year 2020 the surface storage of this type of waste will largely be unneces-
sary. National-level provisions governing landfill sites (Ordinance on Environmentally Compat-
ible Storage of Waste from Human Settlements and on Biological Waste-Treatment Facilities,
Ordinance on Landfills and Long-Term Storage Facilities, Ordinance Pertaining to the Recovery of
Waste at Surface Landfills and accompanying administrative requlations) are to be bundled into
one ordinance. This ordinance will incorporate more recent findings and provide additional
impetus for developing the state of waste technology. Furthermore, federal legislation is being
drafted toregulate the requirements for recycling mineral waste in connection with backfilling
measures and their use for technical purposes.
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Establish norms and standards for materials

Norms and standards are an indispensable prerequisite for evaluating materials. German
research institutes contribute their prenormative research findings to international and national
bodies which set norms and standards. In its capacity as part of the federal administration, the
Federal Institute for Materials Research and Testing (BAM) is intensively involved in ascertaining
the best available technology and takes part in associated standardisation projects. Norms and
standards have not been established to date for many new materials such as cellular materials,
foams and nanomaterials. National and international bodies have however recognised the need
foraction and are already working on this.

Individual research and innovation policy initiatives 2006 - 2009

* Roadmaps for materials will be developed to co-ordinate BMBF Starting 2007
the R&D efforts of science and industry with one another.

* The Material Innovations for Industry and Society pro- BMBF Launch
gramme will launch funding initiatives for the virtual de- 2006-2008
velopment of materials, light-weight design with integrat-
ed functions, and the development of new electronics
materials, materials with greater capacity to withstand
strain at the margins of their limits, and nanomaterials.

*The Renewable Resources funding programme will assist BMELV 2006
research and development work on materials made from
renewable resources; new priorities.

* The Programme for Advising Small and Medium-Sized Enter-  BMWi 2006
prises on Profitably Improving Their Material Efficiency (Ver-
MAT) will be extended. In addition, the Programme to Foster
Networks for the Profitable Improvement of Material Effi-
ciency Primarily in Small and Medium-Sized Enterprises
(NeMat) is being launched to boost material efficiency in
the industrial sector.

*The German government supports the continued develop- BMU 2006/2007
ment of the EU Waste Directive and will bundle various fed-
eral regulations regarding landfills into a single ordinance in
order to move closer to the goal of a closed substance cycle
waste management system.

Please see page 107 for an explanation of the abbreviations used here.
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Production technologies -
Outfitting the global economy

Mechanical engineering and plant manufacturing "Made in Germany"

The "Made in Germany" mark of quality has along tradition in Germany's mechanical engineer-
ing and plant manufacturing sector. German engineering enjoys an excellent reputation around
the world. Every year, scores of researchers develop new manufacturing technologies, produc
tion systems and innovative, production-related services. It is this interaction between long-
standing tradition, mastery of new technologies, strong production research and a diversified
industrial base that constitutes this sector's special strength.

The some 6,000 primarily small and medium-sized businesses in the German mechanical
engineering and plant manufacturing sector provide jobs for approximately 860,000 workers.
Over the last two years, sector turnover have continuously grown by five percent a year to cur-
rently approximately €150 billion. Demand is growing the world over for technical solutions and
processes that merge productivity with industrial safety, and environmental and resource con-
servation. Germany established stringent standards early on and, in the process, stimulated in-
novation. Today, this is proving to be a strategic competitive advantage.

The German government aims to ensure that German industry remains the global market
leader in production machinery, plants and components. Germany is to be the main market for
innovative production technology in the future as well because this is also the basis for competi-
tive production at home and for a successful export sector. In this connection, intelligent con-
cepts and innovative technology are to be developed through the team efforts of production
researchers, manufacturers and users. The German government aims to improve the intercon-
nection among the players and is creating platforms to stimulate the development of joint, long-
term innovation paths.

Il Field of
innovation

Il Objective
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SWoT [ ]
analysis

Strengths Opportunities

* Healthy sector: Large number of small and
medium-sized businesses with stable annual
growth rates, many owner-operated firms,
long tradition, active trade associations and
strong loyalty to location.

* Global leadership: Export rate +70 percent,
share of global trade 18.3 percent (placing
Germany ahead of Japan with 12.7 percent
and the USA with 12.6 percent), 28 percent of
the world's mechanical engineering patents.

* Good networking between science and
industry: Contract, collaborative and indus-
trial research, active personnel exchange.

* Level of education: Well-training skilled wor-
kers, master craftsmen and university gra-
duates.

* R&D commitment: Above-average invest-
mentinresearch and development.

* Technology leadership: Enormous poten-tial
forinnovation thanks to the constant imple-
mentation of new technology findingsin
production equipment and facilities.

« Strengthen strengths: Excellent founda-tion
thanks to outstanding competitive pos-ition
and the good image that machinery and
plants that are "Made in Germany" enjoy.

* Comprehensive approach to efficiency:
Increasing demands being placed on pro-
duction systems worldwide (productivity,
safety, environmental compatibility).

* High-powered domestic market: Produc-tion
of cutting-edge technologies with long-
established manufacturer-user relations in
combination with high wages and high
training levels in the industrial sector.

* Become a problem-solver: Offer services for
products [ hybrid products.

Weaknesses Threats

* Domestic demand: There has been little pro-
pensity to invest for a long time now in Ger-
many.

* Financial strength and earning power: Utili-
sing existing innovation potential has been
made more difficult by the low profits and
equity ratios of many SMEs in the
mechanical engineering sector.

* Decline in esteem: Production'simport-ance
as the basis for value added and Ger-many's
prosperity is no longer undisputed.

* Product piracy: Massive infringements of
intellectual property rights.

* Relocation of production to other countries:
Risk that value-added chains can no longer
be completely covered in Germany and also
that development, design and logistics tasks
move abroad.

* Recruitment problems: Increasingly tough
competition in combination with a pro-
longed shortage of skilled labour is making it
difficult, particularly for SMEs, to recruit new
personnel.
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Nanotechnology goes into production

One of the reasons why the German mechanical engineering and plant manufacturing sector is
so internationally competitive today is because it recognised and put to use the possibilities of-
fered by information and communications technologies and laser technology at an early stage.
And now nanotechnologies are opening up new opportunities. For this reason, Nanotechnology
Goes into Production has been made a new funding priority in the Research for Production of the
Future programme being conducted by the Federal Ministry of Education and Research.

This ministry is funding partnership-based co-operation between research institutes and
industrial enterprises in collaborative R&D projects with the aim of speeding up the transfer of
laboratory findings to industrial use. Approximately two-thirds of the funding for such activities
go to firms, with more than 60 percent of these firms being SMEs and some 12 percent of them less
than five years old. Since customers increasingly want not only products but also the attendant
services, the Federal Ministry of Education and Research recently launched its Integration of Pro-
duction and Services research initiative.

In addition, the small and medium-sized businesses that make up most of the mechanical
engineering and plant manufacturing sector can especially benefit from new financing instru-
ments and the expansion of the Federal Ministry of Economics and Technology's programmes for
SMEs and funding for co-operative industrial research.

Put a stop to product piracy

Approximately two-thirds of the companies in the capital goods industry are victims of product
piracy or trademark counterfeiting. In the case of some 43 percent of the companies affected,
entire machines have been illegally copied. These counterfeit products are made chiefly in Asia
(70 percent) - foremostly in China - where they are also primarily marketed. However, goods that
infringe intellectual property rights are also being produced in Europe and the USA.

For this reason, the development of ways for the German capital goods industry to better pro-
tectitself again product piracy is a funding priority in the Research for Production of the Future
programme being conducted by the Federal Ministry of Education and Research. These efforts
are aimed at establishing Germany as the worldwide technology leader in the copy protection
field such as product authentication at the time of manufacture (using, for example, holograms,
laser techniques, chemical or RFID methods) or through a method thatis incorporated into the
actual production process as part of the design and production phase (for example, the targeted
development of copy-protected key components). This technical approach is closely connected
with the German government's efforts to improve the recognition and enforcement of intellec-
tual propertyrights.

Unleash the innovative powers in SMEs and family-operated firms

An adequate and secure equity capital base - notleast of all in light of the imminent transfer of
many companies expected to take place in the coming years as a result of inheritances -and a
reduction in administrative burdens are important prerequisites for being able to fully develop the
innovation potential to be found in small and medium-sized, often family-operated plantand
equipment makers. For this reason, the overhaul of Germany's corporate and inheritance tax legis-
lation that the federal government targets as well as the measures already initiated to trim bureau-
cracy are especially important for the mechanical engineering and plant manufacturing sector.

Make mechanical engineering jobs more attractive

Innovation in the production technologies field is particularly dependent on technical training.
Given that the number of trained workers is on the decline due to current demographic trends,
small and medium-sized companies will find it difficult to recruit qualified personnel for develop-
ing and operating production systems when they have to compete with large corporations and
attractive jobs in the services sector. Due in no small part to this situation, this supposedly male
domain must be made more attractive for women as well.

B Areas of
action
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Small and medium-sized enterprises collaborate primarily with universities of applied sciences
which in turn train two-thirds of all engineers in Germany. In light of this, the German govern-
ment aims to improve - in both quantitative and qualitative terms - the interlinking of research
and instruction at universities of applied sciences through its new Research at Universities of
Applied Sciences and Enterprises funding programme and the funding it plans to provide start-
ing the autumn of 2007 for young research groups working in the engineering sciences.

The changes that industrial production has seen in technology and in the way work is organ-
ised call for occupational skills which - above and beyond manual dexterity - increasingly entail
the ability to flexibly recognise practical and suitable ways to reach solutions. For this reason, the
Federal Ministry of Education and Research is using the current evaluation of the training regula-
tions for the occupation Industrial Master Craftsman in Metal to examine whether and which
adjustments might be necessary. In addition, itis being examined whether changing skill re-
quirements necessitate a new Production Technologist occupational profile that could also make
employment in the production field more attractive.

Position Germany in Europe

As part of the European technology platform ManuFuture, a group of high-ranking experts from
science and industry is developing new research and innovation strategies and other important
themes for the European Union's Seventh Research Framework Programme. These strategies will
help ensure that Europe continues to be a dynamic and competitive location for production oper-
ationsin the future as well. The European debate will be conducted at national level with the help
of the ManuFuture Deutschland platform which was set up in September 2005 with the participa-
tion of the Federal Ministry of Education and Research and the Federal Ministry of Economics and
Technology. All the important players will thus be brought together, sector-specific dialogues
conducted with industry, and research questions bundled with an eye to the European level.

Individual research and innovation policy initiatives 2006 — 2009

* Nanotechnology Goes into Production will be a new fund- BMBF Starting 2006
ing priority in the Research for Production of the Future
programme.

* The German government will fund research into ways to BMBF, Starting 2006
protect enterprises against product piracy. It is also working BMWi,
toward worldwide technology leadership in the copy pro- BM)

tection field and supports the enforcement of existing intel-
lectual property rights.

* Measures to foster and fund teams of young researchers BMBF Starting 2007
working in the engineering sciences at universities of
applied sciences will help counteract the shortage of young

scientists.
2007/2008
* The corporate tax reform will strengthen companies' equity BMF,
capital base. Adjustments in Germany's inheritance tax BMWi

regulations will particularly help owner-operated busi-
nesses in this connection.

Please see page 107 for an explanation of the abbreviations used here.
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IV. Our implementation of the High-Tech Strategy

With its High-Tech Strategy, the German government is kicking off a process for the entire legisla-
tive period. This process will be both long-term and involve all ministries. A wealth of new pro-
grammes will be launched during the first year. A list of the government's key initiatives in the
coming 12 months can be found at the end of this section.

The German government plans to invest some €14.6 billion in its High-Tech Strategy in the
years 2006 through 2009. Some €12 billion of this amount will be earmarked for research and the
dissemination of new technologies in 17 high-tech sectors. Another €2.7 billion will go to import-
ant, technology-spanning, cross-cutting measures. Expenditure for basic funding for institutions
and the Joint Initiative for Research and Innovation will total some €14 billion. Due to statistical
constraints, this spending can be broken down by individual high-tech sector only in a few cases.

The process for the further implementation of the High-Tech Strategy is to be organised by all
relevant forces for innovation in industry, science and the political sector. To support this work,
the German government has set up two platforms to establish and expand an ongoing dialogue
between all parties involved. Co-operation between all players with responsibility for innovation
work is particularly important for the success of the High-Tech Strategy.

Broughtinto being by Federal Minister of Education and Research Dr. Annette Schavan and
composed of representatives from the industrial and science sectors, the Industry-Science
Research Alliance on the Technology Prospects of Markets of the Future will provide flanking
support for the implementation and continued development of the High-Tech Strategy. This will
entail advising on the strategic elaboration of the concrete cross-cutting measures as well as
drafting recommendations for individual fields for innovation work with the help of the relevant
ministries. This will be done in close co-operation with high-ranking specialist bodies (such as the
Energy Summit and the IT Summit). Working as personal promoters, members of the Industry-
Science Research Alliance will push forward selected thematic areas in the High-Tech Strategy.
These efforts will aim to identify and close any gaps in the respective value-added chains.

As the advisory body to the chancellor, the Council for Innovation and Growth will concen-
trate on overarching problems and issues. [t will generate impetus for a more innovation-friendly
climate in society in general, for improving the conditions for innovations produced by smaller
and medium-sized businesses, and for dismantling obstacles encountered in translating ideas
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into new products and processes. Four working groups have already taken up their work in this
connection.

The implementation of the High-Tech Strategy will be reviewed on a regular basis. The Ger-
man government will conduct an initial review and report on progress achieved to date in Sep-
tember 2007. Starting in 2008, the Federal Government Report on Research and Innovation will
document the progress being made.

Funding for the High-Tech Strategy 2006 - 2009 (millions of €)

17 High-tech sectors 11,940

Nanotechnologies 640
Biotechnology 430
Microsystems technology 220
Optical technologies 310
Materials technologies 420
Space technologies 3,650
Information and communications technologies 1,180
Production technologies 250
Energy technologies 2,000
Environmental technologies 420
Automotive and traffic technologies 770
Aviation and aeronautical technologies 270
Maritime technologies 150
Health research and medical technology 800
Plants 300
Security research 80
Services 50

Cross-technology measures (selection) 2,660

Bundle the forces of science and industry:

Research grants, cluster competition, Exchanges Between

Science and Industry competition, Entrepreneurial Regions,

Science Meets Industry competition 600
Improve conditions for innovative SMEs:

Non-thematic innovation funding for SMEs

(PRO INNO, IGF, INNO-WATT, Innonet, NEMO,

ERP innovation programme) 1,840
Support technology start-ups:

High-Tech Griinderfonds seed fund,

the EXIST University-Based Start-Ups programme,

best practice models in non-university research organisations 220

For information:
Funding for institutional research/
Joint Initiative for Research and Innovation 14,000

Due to statistical constraints, funding for institutional
research can be broken down by individual high-tech
sectoronlyin a few cases.



Milestone plan for the High-Tech Strategy

Federal cabinet approves the High-Tech Strategy (29 Aug 2006) |
| |

‘ Energy Summit (Sep/Oct 20#6) E : —\— h e H.\ g h

——
=
o
)
=3
wn
-t
-
o
fns
™
(a]
<
-
©)
=1
O
™
-
3
o
3
<

. . -

] 1
6 Key points of the genetic technology regulation amendmént (autumn 2006)
] | 1

Key
@ Events

| Longer-term initiatives||

August 2006 September 2006 October 2006 November 2006 December 2006



ABBREVIATIONS 107

Glossary

AA Auswaértiges Amt | Federal Foreign Office

AAL Ambient Assisted Living

AiF Arbeitsgemeinschaft industrieller Forschungsvereinigungen "Otto von
Guericke" e. V. ["Otto von Guericke" Federation of Industrial Co-operative
Research Associations

BAM Bundesanstalt fiir Materialforschung | Federal Office for Material Research
and Testing

BAUA Bundesanstalt fiir Arbeitsschutz und Arbeitsmedizin | Federal Institute for
Occupational Safety and Health (FIOSH)

BBK Bundesamt fiir Bevolkerungsschutz und Katastrophenhilfe | Federal Agency
for Civil Defense and Disaster Relief

BfATM Bundesinstitut fiir Arzneimittel und Medizinprodukte | Federal Institute for
Drugs and Medical Devices

BMAS Bundesministerium fiir Arbeit und Soziales | Federal Ministry of Labour and
Social Affairs

BMBF Bundesministerium fiir Bildung und Forschung | Federal Ministry of
Education and Research

BMELV Bundesministerium fiir Erndhrung, Landwirtschaft und Verbraucherschutz |
Federal Ministry of

BM] Bundesministerium der Justiz | Federal Ministry of Justice

BMU Bundesministerium fiir Umwelt, Naturschutz und Reaktorsicherheit | Federal
Ministry for the Environment, Nature Conservation and Reactor Safety

BMVBS Bundesministerium fiir Verkehr, Bau und Stadtentwicklung | Federal Ministry
of Transport, Building and Urban Affairs

BMWi Bundesministerium fiir Wirtschaft und Technologie | Federal Ministry of
Economics and Technology

BMZ Bundesministerium fiir wirtschaftliche Zusammenarbeit und Entwicklung
Federal Ministry for Economic Co-operation and Development

BSI Bundesamt fiir Sicherheit in der Informationstechnik / Federal Agency for
Information Technology Security

BtL Biomass to Liquid

CDM Clean Development Mechanism

CEN Comité Européen de Normalisation |
European Committee for Standardization

CH4 Methane

CNS Computational neuroscience

COz2 Carbon dioxide

COz/km Carbon dioxide per kilometer

COORETEC Initiative and research programme on CO2 reduction technologies in fossil
fuel-fired power plants

DEUFRAKO Franco-German co-operation in the area of traffic research

DFG Deutsche Forschungsgemeinschaft e. V. | German Research Foundation

DIN Deutsches Institut fiir Normung e. V. | German Institute for Standardization

DLR Deutsches Zentrum fir Luft- und Raumfahrte. V. | German Aerospace Centre

DRM Digital rights management

EDL-RL Energiedienstleistungsrichtlinie | Directive on energy end-use efficiency and
energy services

EC European Community

EnMAP Environmental Mapping and Analysis Programme

EPLA European Patent Litigation Agreement
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EPoSS European Technology Platform on Smart Systems Integration

ERA-NET European Research Area Network

ERASPOT European Research Area Strengthening Photonics and Optical Technology for
Europe

ESA European Space Agency

EU European Union

EURATOM European Atomic Energy Community

EUREKA Initiative for intensified technological co-operation in Europe which offers

science and industry and framework for cross-border collaborative projects
EUROCONTROL  European Organisation for the Safety of Air Navigation

EXIST EXIST University-Based Start-Ups programime

FGAN Forschungsgesellschaft fiir Angewandte Naturwissenschaften e. V. | Research
Establishment for Applied Science

FhG Fraunhofer-Gesellschaft zur Forderung der angewandten Forschunge. V. |
Fraunhofer Society

FNR Fachagentur Nachwachsende Rohstoffe e.V. | Agency of Renewable Resources

Galileo European satellite navigation system

GDP Gross domestic product

GIF German-Israeli Foundation for Scientific Research and Development

GMES Global Monitoring for Environment and Security

GO-Bio Biotech start-up campaign conducted by the Federal Ministry of Education
and Research

GSOC German Space Operations Center

GxP Good x Practice guidelines

HCI Human-Computer-Interaction

HGF Hermann von Helmholtz-Gemeinschaft Deutscher Forschungszentrene. V. |
Helmholtz Association of German Research Centres

iD2010 Informationsgesellschaft Deutschland 2010 [ Information Society Germany
2010

IEA International Energy Agency

[FMIF International Fusion Materials Irradiation Facility

IGF Industrielle Gemeinschaftsforschung | Industrial co-operative research for
small and medium-sized enterprises

ICT Information and communications technologies

IMO International Maritime Organization

INNOMAN Innovation Management funding programme

InnoNet Funding for Innovative Networks programme

INNO-WATT Funding for Innovative Growth Drivers programme

INQA Initiative Neue Qualitdt der Arbeit | New Quality of Work Initiative

ISO International Organization for Standardization

ISS International Space Station

IT Information technology

ITER International Thermonuclear Experimental Reactor

1&C Information and communications technology

IWG Informationsweiterverwendungsgesetz | Act on the Re-use of Information

IWRM Integrated water resources management

I Jointimplementation (of emission reduction targets)

Kfw Kreditanstalt fiir Wiederaufbau | bank for reconstruction and development

KWh/m?a Kilowatt hours per square meter and year

LCD Liquid crystal display

LED Light emitting diode

MPG Max-Planck-Gesellschaft zur Forderung der Wissenschaften e.V. | Max Planck

Society for the Advancement of Science
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MST Microsystems technology

MW Megawatt

NEMO Network Management for Eastern Germany funding programme

NPSI National Plan for the Protection of Information Infrastructures

OECD Organisation for Economic Co-operation and Development

OLED Organic Light Emitting Diode

PPP Public-Private-Partnership

PRO INNO/

PROINNOII Programme to foster the innovative capacity of small and medium-sized
enterprises

QUAERO Collaborative Franco-German project to develop new technologies for
automated searching for and processing of ICT data

R&D Research and development

RFID Radio Frequency Identification

RoRo ships Roll-on-roll-off ships

ServLab Project
SME

SWOT
TanDEM-X
TerraSAR-X
TKG

TMG

TOP

TRIPS

UBA
UNESCO
USA

UK

VCs

PR China
WGL

WIPO
WTO
ZUTECH

From the Idea to Success Service - Service Laboratory
Small and medium-sized enterprise
Strengths-Weaknesses-Opportunities-Threats analysis
National Earth Observation Mission

National Earth Observation Mission
Telekommunikationsgesetz | Telecommunications Act
Telemediengesetz | Telemedia Act

Technology-oriented visitors and information programme
Trade-Related Aspects of Intellectual Property Rights
Umweltbundesamt [ Federal Environmental Agency
United Nations Educational, Scientific and Cultural Organization
United States of America

United Kingdom

Venture capitalists

People's Republic of China

Wissenschaftsgemeinschaft Gottfried Wilhelm Leibniz e.V. | Gottfried Wil-

helm Leibniz Science Association

World Intellectual Property Organization

World Trade Organization

Future Technologies for Small and Medium-Sized Enterprises programme
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