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GERMANY

1. General policy framework

The Federal Government places high priority on education and research.

The first budget of the new Federal government, the Total Federal Budget 1999, has already demonstrated
this priority with an increase of the total expenditure on education and research of DM one billion. The
budget of the Federal Ministry of Education and Research has been increased by DM 730 million (1999
compared with 1998). For 2000 and each of the coming years, the expenditure on education and research
will show further increases.

For the Federal Government education and research are the key elements of the competitive performance
of the German economy and for the future of the society. In 1998, the Federal Government introduced a
new delimitation of the responsibilities of the Federal Ministry of Education and Research and the Ministry
of Industry and Technology. The co–operation in all areas of technology has been intensified with the
objective to focus the competencies of the ministries and to accelerate the application of research results.
The Federal Ministry for Industry and Technology got the responsibilities for the indirect promotion of
innovation and technology for SMEs, for the promotion of start–ups, for the applied energy research, for
renewable energies and for nuclear safety research and for the promotion of multimedia in industry and for
aeronautical research. All the other areas of science, research and technology are responsibilities of the
Federal Ministry of Education and Research (BMBF). The BMBF orients its efforts in the coming years to
five guiding principles: The most important of these is “equal opportunity”. The second guiding principle
“creativity through greater responsibility”, will help to protect the quality of education and research
institutions. The third guiding principle, “research for people”, again makes the individual the focus of our
actions. With the fourth principle, “global sustainable growth”, we want to ensure that our products and
production processes are suitable for all areas of the world. We must ensure that planet Earth remains a
good home for future generations. Finally, we must focus on “accelerating structural change” by means of
“technology transfer via brains”.

Education and research belong together. In their interaction, they contribute significantly to management of
structural change in our economy, to the solution of society’s problems and to cultural regeneration. A
knowledge–based economy will be shaped by investments in human capital – in general education and
vocational training, in initial training and in lifelong learning. For this reason, the Federal Government
established, in co–operation with the social partners, a temporary “Education Forum” (Forum Bildung) that
will foster the debate about the necessary elements of education in the knowledge society.

The universities and Fachhochschulen are expected to excel in teaching and research. For this reason,
BMBF has increased funding for construction in the higher education sector, a joint task, especially in
order to make possible urgently required construction and modernisation in the new Länder and to provide
higher education institutions with the large–scale research facilities and high–performance computing
equipment they require. Another major focus is on expanding the Fachhochschulen. Funding for such
research projects of the higher education institutions is to be increased via the Deutsche
Forschungsgemeinschaft (DFG).
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But the science sector’s greatest asset for solving the urgent problems of our time consists of young
scientists.

We must also comprehensively modernise personnel structures and employment law in the higher
education sector. In so doing, we wish to unleash dormant creative potential throughout the entire
innovation cycle. Barriers between public research and private enterprise must be eliminated. Transfers
between science and industry, and “know–how transfer via brains”, must again become attractive. And
universities and Fachhochschulen themselves must create attractive programmes that reflect the latest
scientific standards and meet the requirements of the workplace and job market.

Our universities and Fachhochschulen have enormous unused resources – in areas such as invention,
research findings, personal motivation, commitment and knowledge – that can be applied to socially and
economically relevant issues and problems. This potential is to be tapped through new forms of
public-private partnership.

Germany’s diverse research system has been a success in the past, but now its performance needs to be
reviewed and improved, if necessary. Evaluation initiated in this area is being systematically continued.
Conclusions are being reached and acted on. Research requires room in which to function; it must be able
to act flexibly if it is to achieve excellence. For this reason, research institutions need to be relieved of
bureaucratic ballast, and their own responsibility needs to be strengthened by means of payment of a
lump-sum grant.

One of our policy priorities is to improve education and research in the new Länder. One example for new
measures is the InnoRegio national funding model which will support integrated concepts for qualification,
R&D and development of competences.

The Federal Government wants research to help pave the way for integrated, future–oriented and viable
solutions. Sustainable business protects natural assets and does not squander them. We need industry that
locally operates in an environmentally efficient way and yet is still competitive on the world market.
Values such as social participation, justice and trust are social assets that need to be passed on to coming
generations. We must develop the necessary scientific basis and technological know–how to achieve this
aim, along with the required concepts and ideas for social and institutional innovation.

Efforts to promote innovation focus on the quick implementation of research results. In this area, the
Federal Government is stressing the role of highly capable small and medium–sized companies. In addition
to combining more individual topics to form lead projects (Leitprojekte), we plan to increase support for
competence networks involving both industry and science.

In addition to research and development in areas such as chemistry and physics – especially in materials
sciences and semiconductor, laser and plasma technologies – innovations in the life sciences and in
information and communications technologies, along with the latest production processes, are the basis for
new, competitive developments.

“Research for people” also means that we wish to promote responsible use and development of the
enormous possibilities afforded by biotechnology, medical technology and genetic engineering. Molecular
biological research is creating unprecedented possibilities for combating the causes of major diseases such
as cancer, cardiovascular diseases, Alzheimer’s disease, hepatitis and AIDS. The Federal Government also
plans to give major priority, within its national and international research policy, to research into the legal,
ethical and social issues involved in using modern biotechnological and genetic engineering methods on
human beings.
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Among the areas of priority are also space research, research and development on innovative concepts for
work (“Innovative Arbeitsgestaltung”) and, as mentioned before, environmental research and information
and communications research.

IT competence will become a basic requirement. Schools, Fachhochschulen and universities must respond
promptly to the profound changes in qualification requirements for the workplace. The Federal
Government plans to support establishment of new services in the IT sector.

One aim of BMBF support is to promote further development of broadband mobile communications
systems. This support will be concentrated on developing system solutions that lead to proposals for
international standards. As part of our new priorities within the area of IT and communications
applications, we are concerned primarily with implementing IT/communications services systems and
components that develop new employment areas and markets. The BMBF is also aiming to expand the
German Research Network (DFN) into a high–speed gigabit network and to gradually establish the
electronic and technical information library as a modern competence and service centre for literature and
information search.

The transport infrastructure, along with the information infrastructure, plays a key role in sustainable
growth. We need new traffic telematics technologies that will enable us to use roads more efficiently. Most
importantly, the potential of railways and inland waterways must be redefined and developed. The research
sector is challenged to work closely with transport policy–makers to identify new and more effective
approaches in this area. We also wish to establish new emphases on the “intelligence” of transport routes
and on intermodal transport. The Federal Government considers European cooperation to be another
priority in this context. In future, the efficiency and capability of a transboundary transport network will
play a decisive role in the competitiveness of all European countries. We plan to carefully co–ordinate our
national measures in this area with European research support.

In 1999, the Federal Government started the programme of actions “Innovation und Arbeitsplätze in der
Informationsgesellschaft des 21. Jahrhunderts” (innovation and jobs in the information society of the
21st century). The objective is to use the transition to the information society for innovation and
employment. Additional employment will be created predominantly in the service sector. Information and
communications technologies are the driving forces for this development. The chances of these
technologies consequently have to be used for the production and use of knowledge, and for additional
employment. It is important to use this knowledge for new products, new services and new opportunities
on growing markets.

Over the past years, the Federal Ministry of Education and Research (BMBF) has commissioned annual
reports on “Germany’s Technological Performance”. The most recent report has been published in
January 2000.

− The changes in German innovation policy within the last two years follow the basic trends of
new competitive programmes or concern the introduction of more competitive elements into
existing programmes, giving special attention to new innovation and co–operation efforts of
SMEs and focusing venture capital support on the early stage considering the evolving
market.



4

2 a) Reforms to and support of the science base

Major initiatives to reform universities (autonomy)

The reform of the higher education system is aimed at facilitating competition and differentiation and
making German higher education institutions internationally competitive in the 21st century. This is to be
achieved by deregulation, performance orientation and by providing incentives. In order to give higher
education institutions the scope necessary to implement reform, the state had to stop exercising detailed
control over the higher education system. Consequently, the Framework Act for Higher Education as
amended in 1998 gives universities considerably greater autonomy and scope for decision–making. The
Länder must now follow suit and amend their legislation accordingly. The amended version of the Federal
Framework Act for Higher Education only contains those provisions which are necessary on the national
level. The sections or passages that have been cancelled are detailed provisions governing the structure of
the higher education system, studies and study courses, examinations, internal bodies and the organisation
and administration of higher education institutions.

This means that it is now the Länder which, through their own legislation, can determine the legal status
and the internal organisation of their higher education institutions. Such transfer of legislative powers
provides full scope of action to the Länder for restructuring the German higher education system and lays
the foundation for an internationally competitive higher education system with autonomous institutions
competing for best practices and able to respond flexibly and with creativity to present and future
challenges.

In addition, institutions are, for the first time, allowed to recruit a certain percentage of applicants
themselves on the basis of the result of a selection interview.

Strengthening of internationalisation

The Federal Government has taken numerous measures to strengthen the international character of its
higher education institutions and Germany’s attractiveness as a location for science. It has introduced new
types of study organisation and has improved higher education structures by amending the Framework Act
for Higher Education. It has also introduced the internationally established and recognised Bachelor’s and
Master’s degrees as well as a credit point system and has increased modularization of study courses. The
transfer of study and examination credits and easier recognition of examination credits is to foster the
mobility of German and foreign students.

To increase their international competitiveness, institutions have introduced international study courses and
programmes: at German higher education institutions, 32 internationally oriented pilot study courses with
instruction given in English and with clear–cut study structures are currently being tried out. The “Master
plus” programme is addressed to the target group of highly qualified students from abroad who have
already earned a first degree. 32 relevant postgraduate courses offering subjects relating to developing
countries are to encourage foreign graduates, particularly from developing countries, to pursue studies in
Germany.

The new programme entitled International Study Partnerships addressed to German and foreign students
will intensify exchanges with important non–EU regions by establishing networks of exchange
arrangements between German and foreign partner institutions. Successful structures of the
Socrates/Erasmus programme are to be applied also to relations with universities in countries outside the
European Union.
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To facilitate the uniform administration of language tests, a standardised language test – similar to the
TOEFL – named “TestDaF”, which can be conducted abroad, is being prepared and will be used for a trial
period as from next year.

Reforms to and support of the science base – Changes in the funding of basic science or changes in the
criteria for public funding

The most important element of the current higher education reform is a fundamental reorientation of
government funding for institutions of higher education, namely the change from non–performance–based
funding to performance–based and output–oriented allocation of resources. This was achieved by inserting
a new Section 5 into the Framework Act for Higher Education through the Fourth Amendment of 1998,
which introduced performance–oriented funding.

The appropriation of government funds will in future be oriented to the relevant institutions’ performance
in teaching and research and their support for young scientists. Progress in the enforcement of gender
equality, which is among the institutions’ missions, will also be taken into account. Internal distribution of
the funds granted will, both at the central level and at the departmental level, also be governed by
performance criteria.

In accordance with the German Constitution, it is the Länder who are responsible for setting up and
operating the state–maintained higher education institutions. It is therefore up to them to adopt a new
funding approach in their own higher education legislation in line with the Federal Framework Act.
Different approaches are possible. The Federal Government has not set forth any specific requirements on
how the performance–based allocation of funds should be organised. The Länder are trying out different
approaches. The Federal Government is supporting these efforts by funding relevant activities designed to
collect and analyse relevant national and international experience, to make it available to the general public
by offering relevant publications and thereby to incorporate them into the corresponding implementation
process.

Beyond the design of visionary overall models (involving global budgets and supplementary allocation
models), it is now necessary to achieve practical progress by making use of experience gained in several
Länder (Hamburg, Lower Saxony, North–Rhine/Westphalia, Rhineland–Palatinate). Large parts of
university budgets are increasingly being globalised and a criteria–based allocation of funds is being
introduced. Experience gained so far shows that the following are important criteria for measuring
performance:

− The number of students enrolled at or graduated from a university.

− The number of doctorates awarded.

− The actual duration of studies.

− The amount of external funds mobilised for research purposes.

Further criteria for measuring the quality and efficiency of study courses should be developed. Special
rules should be developed for minor, but culturally important subjects (“exotic subjects”). There is one
important principle to be applied when introducing performance–based university funding: it is necessary
to strike a balance between ensuring minimum financial stability on the one hand and providing financial
incentives on the other hand.
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The role of public laboratories

Germany’s research landscape is marked by a broad diversity of institutions which carry on specific types
of research work. Both the country’s universities and the Max Planck institutes focus on basic research,
whereas the Helmholtz centres give priority to research and development that pursues the government’s
research goals, primarily in the areas of preventive and health research, environmental and energy research,
but also in pre–competitive technological R&D. In this system of research funding, which is in essence
based on division of labour, the Fraunhofer institutes have successfully claimed various fields of applied
research. They undertake contract research on behalf of industry, service companies, and government.

Germany’s Federal Government and its Länder governments created this research landscape some 25 years
ago on the basis of the 1975 Basic Agreement on Research Funding. Following German unification in
particular, the Federal Government and the Länder decided to evaluate the institutions they jointly fund in
order to ensure and improve the quality of the research funding system. This evaluation process has yielded
the following results.

The report “Research Funding in Germany” issued by an international commission set up to conduct a
systems evaluation of the Deutsche Forschungsgemeinschaft (DFG) and the Max Planck Society (MPG)
contains advisory opinions regarding the DFG’s and the MPG’s further development and
recommendations on the entire German research system, including recommendations on co–operation
between the DFG, the MPG, universities, non–university research institutions and industry, and on quality
assurance in research.

− The report “Systems Evaluation of the Fraunhofer Gesellschaft” issued by an international
commission confirms that the Fraunhofer Gesellschaft conducts international–level research
that is geared to industry’s needs and offers a high level of economic benefits. This report
contains recommendations on the further development of the FhG, including
recommendations for intensifying its work in the areas of communications technology,
materials science and, most particularly, the life sciences.

− Advisory opinions are being prepared by the Science Council (Wissenschaftsrat) regarding
Blue List institutes. The individual assessments should be completed in the year 2000.

In addition to these activities, the Science Council recently initiated the evaluation of the Hermann von
Helmholtz Association of German Research Centres (HGF).

The Science Council is preparing recommendations regarding Germany’s future science system on the
basis of existing and pending evaluation results. Of central importance in this connection will be the
question of whether the division–of–labour model for organising research institutions, which has evolved
over the years, will be able to meet the demands made on an efficient, open research system.

2.b) Links between science and industry (covered by the TIP group)

2.c) Incentives and support for R&D

− At the beginning of 1998 a new directive concerning the support of R&D in small and
medium–sized enterprises in eastern Germany was launched. It covers both project support
and support of R&D staff costs, which were formerly handled separately. Within the
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programme entitled “Industrielle Gemeinschaftsforschung”, the new initiative “ZuTech” has
been started to encourage more competition, also between different technology fields.

− In June 1999 the “PROgramm INNOvationskompetenz (PRO INNO)” for medium–sized
enterprises was launched in modified continuation of the programme
“Forschungskooperation” (Research Co–operation). This indirect, technology transfer
programme is promoting co–operation projects of SMEs among each other or with research
institutes in Germany or abroad, including temporary exchange of staff and so–called
entrance projects for enterprises which tackle their first research and development work.

The enterprises are hence free to choose the technology field, the type of co–operation and the co-operation
partner at home or abroad. According to the results of the evaluation of the predecessor/previous
programme, the projects are now rated as to whether and how they increase the innovation competence or
the co–operation experience within the enterprise, e.g. through R&D co–operation with another enterprise
or a research institute abroad.

Also in 1999 the German Bundestag decided to continue the programme “FUTOUR” (Promotion and
support of technology–oriented business start–ups in the new Länder of the Federal Republic of Germany)
during the period from 2000 to 2003. Under the “FUTOUR 2000” programme, technology–oriented start–
ups are supported on the basis of highly innovative R&D projects via a co–ordinated combination of
intensive advice services for the founder, a subsidy from the Federal Ministry of Economics and
Technology and the provision of direct investment capital by the “tbg”, a technology holding company of
the “Deutsche Ausgleichsbank”.

Because of the high–technology nature of the start–up projects and the co–ordinated combination of the
three above–mentioned elements of promotion, the programme clearly stands out from other general
business start–up programmes.

New rules governing utilisation of results

In March 1999 the Federal Ministry of Education and Research established new rules1 in public funding
which are now in force for all parts of the government which are engaged in support of R&D projects.
Especially the new rules governing utilisation of results achieved with the project support demonstrate the
great change, a change of paradigm in the research promotion philosophy of R&D policy. The political
goals, the pro–innovation effects could be described as follows:

− Increasing Germany’s attractiveness for potential innovators and investors.

− Answer to challenges posed by the global economy.

− Securing public interests.

− To brush up the process from invention to innovation.

The Consequences are:

− Concentration of federal funding on the utilisation of R&D results by means of the following:

                                                     
1 Auxiliary Terms and Conditions for Funds on Cost Basis/Expenditure Basis
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− Utilisation plans to be submitted the applicant are required to contain outcome–related
forecasts at the time when funding commences and must be updated.

− Requiring the applicant to go ahead with an innovation and implement or utilise the results
achieved, and granting the applicant an exclusive right of use.

− Grants towards patenting costs based on funding rate for SMEs and non–profit
organisations (e.g. higher education institutions).

− Implementation of an new form of science management; traditional administrative practise
is to be replaced by quality control through consistent output orientation.

− Germany recognises that R&D is an international activity and that it is important to
involve foreign companies and research institutions. So the rules govern the participation
of Domestic Foreign Companies. The attractiveness for foreign innovators and investors
will be additionally stimulated by the possibility to exploit and distribute the results
conform to the needs of globalisation.

2. d) Technology diffusion and networking

The Federal Government intensely focused on new approaches to enhance commercialisation and business
participation in the process of technology diffusion. The “InnoNet” scheme supports co–operative R&D, if
newly formed clusters of at least four companies and two R&D institutes address projects which integrate
various new technologies with a high market potential.

Policy initiatives towards cluster formation

InnoRegio

In April 1999, the BMBF launched the “InnoRegio – Innovative Stimuli for Regions” initiative (InnoRegio
– Innovative Impulse für die Region) for the new Länder in the Federal Republic of Germany. Eligible
projects and activities are to be supported with a total of DM 500 million up until the year 2005. This
BMBF initiative is to develop regional innovative potential and capacity. For that purpose, it is to start
regional collaborations involving people from different fields of activity who engage in a joint innovation
and learning process. InnoRegio is to contribute to the development of new products, processes and
services and to open up new business and employment opportunities. The overall aim is to produce a
co-ordinated and competitive educational, research and economic profile on the basis of self–organising
processes in the participating regions. Collaboration is to involve as many partners as possible from
industry, the education sector, administration and other institutions and persons who wish to support their
regions. A special goal is the involvement of players which have so far not participated in the regional
innovation dialogue.

The InnoRegio competition comprises three phases:

Phase 1: Qualification phase (22 April to 15 August 1999)

In the qualification phase, the regions organised and defined themselves. On the basis of a common
self-concept, innovative players identified the innovative potential of the region and defined its
development opportunities. They determined how new partners were to be included in the innovation
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process and how promising co–operation structures for the development phase were to be designed. At the
end of this phase, an independent jury selected 25 regions for further participation in the competition.

The selected regions were awarded

− The title “InnoRegio”.

− The right to participate in the second phase of the competition.

− A grant of up to DM 300 000 for preparing their InnoRegio concepts for the third phase.

Phase 2: Development phase (November 1999 to September 2000)

In the development phase, the 25 winning regions will develop concepts and projects as required by the
competition. For that purpose, regional innovation forums will be organised. Advice and support for
project development and process management will be provided to the regions. At the end of the second
phase, realisable projects and concepts will be submitted, which form part of a regional innovation profile.
There must be functioning structures for co–operation between the regional partners to ensure the
implementation of the projects. The jury will decide to what extent the activities will be supported in the
subsequent implementation phase.

The winning regions will be awarded

− BMBF project funds for carrying out projects and implementing their InnoRegio concepts.

Phase 3: Implementation phase (autumn 2000 to the end of 2005)

In the third phase, the regions will implement their projects and concepts using the co–operative structures
established in the second phase.

2. e) Technology–based firms and new growth areas

The German venture capital market showed significant increases during the past year. In 1998 venture
capitalists invested almost DM 1 billion in German early–stage companies. It is estimated that two–thirds
of the volume were supported through government schemes, which provide risk insurance and refinancing
facilities. In 1999 at least DM 1.5 billion have been mobilised. Beside support schemes, the success of the
“Neuer Markt” (New Market) at the Frankfurt Stock Exchange was of utmost importance for accelerating
the market development. The Federal Government reduced the funds for the support schemes several times
during the past two years to take into account the positive, market–driven momentum. The German
Government gave special attention to the informal venture capital market. Together with company
sponsors, the “business angels netzwerk Deutschland” (BAND) was initiated. BAND provides an Internet
matching service and supports the setting up of regional business angels networks through information and
transnational networking support. Several business angels networks started their activities in 1999.

With the support measure “Competence Centres to Support Small and Medium–sized Enterprises”, the
Federal Ministry of Economics and Technology (BMWi) in mid–1998 started a three–year information and
consulting programme especially for SMEs in the field of electronic commerce (cf. www.ec–net.de). The
BMWi now supplements this measure with the promotion of “Model Projects to Promote Electronic
Commerce in Small and Medium–sized Enterprises”. The measure aims at developing innovative model
solutions in the field of electronic commerce for comprehensive application in sectors where SMEs
predominate.
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The promotion of multimedia focuses on the increase of the number of multimedia start–ups (awards for
the one hundred best business ideas), pilot projects for the creation of virtual town–halls (electronic local
government) and virtual market–places (electronic commerce) by using digital signatures at the local level,
diffusion of Internet services and electronic commerce by the German Internet Award (“Deutscher
Internet–Preis”), new technologies for IT safety and user friendliness, new technologies and diffusion of
teleco–operation and teleworking.

In the last few years there has been a surge in spin–offs from the science and research sectors. The number
of new companies in such fields as biotechnology is currently doubling every year. This trend reached a
peak in 1997 with 300 new start–ups. Start–up activity is also booming in the multimedia field, where
more than 150 new businesses are being set up every year. The number of spin–offs from
government-funded research institutions has also seen a substantial jump. This number had grown to 180
in 1998, more than the number of start–ups in the six previous years combined.

Despite this positive balance, studies show that Germany still has untapped potential. For example, only
about a third of the patents developed in Germany’s research institutions are exploited through licenses.
Surveys of scientists at non–university research institutions reveal that the entrepreneurial potential is
much larger than the actual number of spin–offs. According to this information, 25% of the
20 000 scientists working at non–university research institutions have concrete plans to set up their own
businesses. This is a potential pool of 5 000 scientists. Germany’s universities have slightly fewer than
100 000 scientists working in the mathematics, natural science and engineering fields. Less than 5% of this
group currently has any concrete intention of starting a business of their own. Germany still needs to
“catch up” in terms of creating an entrepreneurial culture that stimulates innovation.

All in all, the 180 yearly spin–offs from government–funded research is a comparatively small number.
The same applies to the some 700 innovative spin–offs or so that the university sector currently reports.
Although the amount of venture capital being made available has increased, the share of this capital that is
earmarked for early–stage funding is smaller in Germany than in the Netherlands, for instance. Measured
as a percentage of the gross domestic product, the USA provided four times the amount of venture capital
Germany did in 1997. New instruments are currently being developed to make better use of the
entrepreneurial potential in Germany and, in the process, boost the number and quality of new companies
emerging from the research sector. These new instruments augment the options available to new
businesses, particularly under personnel regulations, such as leave of absence arrangements,
re-employment assurances, and part–time work:

− The FhG has carried out a pilot project under which, together with companies, it has founded
two innovation centres as limited liability companies (GmbH) with the goal of intensifying
research co–operation by means of more intensive participation and strategic alliances and
the provision of assistance for launching products on the market.

− In recent years, new co–operation networks have been created systematically through the
establishment of exploitation agencies, which companies and research institutions have set
up jointly under private law. In the case of the Human Genome Project, for example, research
institutions and companies working on the project are members of a registered association
which also finances a “Patent and Licensing Agency” (PLA). Member firms have preferential
access to the know–how that has been developed with public funds and have a three–month
option on expressing their interest in marketing such know–how.

− Participating interests in start–ups or joint ventures could turn out to be the instrument of
choice for giving companies access to new technologies and services that involve special
risks. Open participation on the part of government–funded research institutions has to date
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been limited to isolated cases and requires approval by the supervisory ministry due to
competition law and budgetary law as well as to the EU state aid framework. In individual
cases, government–funded research institutions may acquire minority holdings of no more
than 25% for limited periods. Given the comparatively stringent requirements that must be
fulfilled under competition law and budgetary law in order for government–funded
institutions to hold open stakes in companies, lower–level alternatives are currently being
developed. Such alternatives could take the form of options on participating interests,
participation certificates, or subscription rights to stock options. These alternatives would
offer the possibility of an intensive exchange of contributions between research and industry,
particularly when combined with conventional forms of exploitation such as license
agreements.

The BMBF programme entitled “EXIST – University–based start–ups” is one element of the Federal
Government’s public support for innovative entrepreneurs, and its specific goals will help to improve the
transfer of knowledge and technology from the universities to industry. The EXIST programme was
launched as a competition. The aim was to grant awards for the best ideas. The rules required the
collaboration of at least three different partners from a region and that one of the partners be a university.
All in all, more than 200 universities participated. In many places, the EXIST competition was the start of
regional networking and profiling to support university–based start–ups. Considering the different regional
conditions, the jury selected five regional networks in which universities co–operate with partners from
industry and on providing advice, courses and sponsors to motivate, train and support people who wish to
set up in business. EXIST is to help the regions to develop into areas of excellence, which, through their
example, motivate other universities to compete with them. The EXIST programme integrates other
relevant initiatives and programmes and supports good approaches. Two of the five EXIST networks
- PUSH! (Stuttgart) and KEIM (Karlsruhe/Pforzheim) – in this connection were awarded a quality label by
the EU in November 1999 for being the best thematic networks supporting the start–up and growth of
innovative businesses. In 1999, their first year of existence, the five regional networks supported and
initiated more than 150 start–ups. Most of these are knowledge–based start–ups, e.g. the firm of
Systemonic AG, which started its operations in 1999 with a staff of 20. Meanwhile another element has
been added to EXIST: A scheme called EXIST–SEED offers support to individuals for the development of
promising business ideas generated at higher education institutions. At the universities actively
participating in EXIST, students, graduates (until 5 years after earning their degree) and young scientific
staff can apply for a subsistence remuneration and a certain amount for coaching and guidance. Four such
awards can be granted for a maximum of one year at each participating university. The German
Government has doubled the funds for EXIST to an annual total of DM 30 million.

Like the BioRegio and InnoRegio programmes also supported by the Federal Ministry of Education and
Research, EXIST will strengthen innovation networks. Having all the innovation players close to the
network is an important prerequisite for the development and transfer of knowledge. People who set up in
business mostly do so in the region in which they have been living or working or where they have pursued
their studies. They will directly benefit from a regional culture bridging the gap between the scientific and
business communities and thus preventing isolation.

New body set up by the Alliance for Jobs to conduct a dialogue on “Employment potential of
biotechnology and genetic engineering”

In the course of the deliberations by the Alliance for Jobs, its Steering Committee chaired by the head of
the Federal Chancellery has established bodies to conduct thematic dialogues to prepare recommendations
on the topics selected by the Alliance. The dialogue on “Employment potential of biotechnology and
genetic engineering” set up by the Alliance for Jobs has been given the task of analysing the not yet
developed employment potential of biotechnology and genetic engineering, of identifying existing barriers
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to business activities and employment and of drafting proposals for optimal use of this employment
potential.

The dialogue body set up on 21 June 1999 is holding a total of four meetings focussing on the following
topics:

− Sustainability of new companies/the education and training situation.

− Potential and scope in the seed–producing and food industries.

− Potential and scope in the medical and pharmaceutical sectors.

− Legal framework.

The results of the dialogue are expected to be presented to the Steering Committee in autumn this year.

Another group established in the context of the Alliance for Jobs, the dialogue on “Research,
Development, Innovation and start–ups”, was given the tasks of exploring new or undeveloped
employment possibilities, of identifying existing barriers to business activities and employment and, of
drafting proposals for the removal of these barriers. The dialogue started early in 1999, and example topics
were “research and university–based start–ups” and “framework conditions in R&D”. A draft proposal,
“Innovation orientation and co–operation between science and industry” is expected in spring of 2000.

BioChance

BioChance and BioProfile are elements of an integrated set of schemes to increase the commercialisation
of the results of German biotechnological research. BioChance is designed to support and promote the
process, initiated in Germany over the last few years, of converting biotechnological findings into new
products, processes and services, particularly by giving support to newly established companies. The
funding, on a pro rata basis, of high–risk research projects pursued by start–up firms is to help the
biotechnology sector emerging in Germany to evolve into an internationally competitive industry and to
make use of the employment potential inherent in modern biotechnology.

Funds are awarded to industrial projects and pre–competitive development projects in the field of
biotechnology which can make a major contribution to the successful establishment of new companies in
the market. A total of DM 100 million is scheduled to be awarded over a period of five years.

BioProfile

Potential strengths in selected areas of modern biotechnology are to be developed under a new regional
competition called BioProfile, which will provide new additional stimuli for the commercialisation of
research findings in the biosciences. Its purpose is to open up new applications, to develop competence and
to sharpen regional biotech profiles. The BioProfile scheme has been designed for regions where specific
profiles are to be identified and developed systematically in certain promising applications. Support worth
DM100 million is envisaged to be provided over a five–year period.
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2. f) Labour–related measures:

Policies to change the status of scientific personnel, to enhance mobility of university researchers and
scientific personnel, and to increase financial and non–financial incentives for scientific personnel

One goal of the Federal Government’s policies is to increase the efficiency and innovativeness of the
German science and research base and to ensure the international competitiveness of the German higher
education and research system. For this purpose, the Government plans to create market–oriented, more
flexible and performance–based employment and remuneration structures for both higher education and
non–university research institutions. These new structures will provide incentives for increased
performance and improved quality, they will make use of the creative potential existing within the whole
innovation cycle and they will foster the transfer of know–how between science and industry.

Major reform items in higher education include restructuring the qualification route for future university
teachers (introduction of an independent assistant professorship as the normal route to qualification as an
academic teacher, with no habilitation requirement) and a competitive, performance–based remuneration
structure aimed in particular at improving the quality of teaching (a flexible remuneration, where the
individual’s salary consists of a basic amount and variable components).

With regard to the salaried staff of universities and non–university research institutions, which is paid in
accordance with collective wage agreements, the Federal Government seeks to increase
performance-orientation by modifying the remuneration system, to improve competitiveness in the labour
market and to encourage the thematic and regional mobility of scientific staff.

To initiate relevant reform, the Federal Minister of Education and Research appointed a commission of
experts in June 1999 to draw up proposals for modifying employment law in higher education. The
commission, which started work in late August 1999, will also consider the remuneration of salaried
employees. Its final report will be presented in spring 2000.

Opinion submitted by the Science Council (Wissenschaftsrat) on higher education and the labour
market

In July 1999 the German Science Council adopted a statement concerning the relationship between training
at higher education institutions and the employment system. This opinion was prepared against the
background of fears that an increasing number of graduates might not find employment in accordance with
their training, and in view of the economic change under way, which have both stimulated a debate on the
new qualifications required and the training currently provided by higher education institutions.

As a result of the changes taking place in the economic and employment systems, students and graduates
are required to assume more responsibility and show more initiative with regard to their qualifications and
the structuring of their professional careers. It is therefore necessary for students and graduates, professors
and institutions as well as industry and government to assume joint responsibility for the acquisition and
lifelong development of the qualifications and the employability of university graduates. Higher education
institutions have to play a central role here. Shorter, more practice–oriented study courses must be
expanded in order to meet qualification and employment requirements. The Science Council therefore
advocates a marked extension of Fachhochschulen; but universities, too, must develop shorter, more
practice–oriented study courses for occupations which are in high demand. Bearing all this in mind, the
Science Council recommends the introduction of a system of different degrees to be awarded at different
stages. Such a system will help to better meet the different requirements for training graduates wishing to
qualify for teaching and research posts on the one hand and for training other students for occupations
outside the domain of teaching and research. First–degree study courses, previous occupational work and
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professional experience as well as occupation–related, further scientific training can thus be combined in a
flexible way. In the wake of changes in the business sector, the combination of different subjects to create
new qualification profiles (eg industrial engineering) is gaining in importance. There is one area in which a
deficit has been noted which has to be made up: higher education institutions must teach key skills such as
communication competence, team skills and the readiness and ability to co–operate on interdisciplinary
projects. Acquiring these skills must go together with the acquisition of scientific competence.

Student counselling services offered by universities must be pooled and increasingly linked with those
provided by the Federal Employment Office.

Evaluation of the Deutsche Forschungsgemeinschaft and the Max Planck Society

In order to enable the science and research system to fulfil its mission, it will in future be necessary, more
than before, to create the preconditions for continuous change. Such change is vital for enabling the
research and science funding system in Germany

− To be always open to new requirements and thus be ready to develop new research areas.

− To develop interdisciplinary and cross–institutional forms of knowledge generation.

− To provide quality education to young scholars and scientists.

− To establish links to international research collaborations.

Against this background an international commission appointed to make a systems evaluation of the
Deutsche Forschungsgemeinschaft (DFG) and the Max Planck Society (MPG) has examined the efficiency
of the German research system. The Commission pointed out that universities are an essential element of
the science base and thus have to be included in its recommendations.

The commission’s report recognises that the DFG and the MPG play a leading role in German science. It
notes that both organisations have an internationally high scientific standard and are major pillars of the
German and European research systems. It is thus recognised that the German science and research system
demonstrates an internationally high efficiency and performance. The evaluation of the jointly funded
research organisations was based on a decision taken in December 1996 by the Heads of the Federal and
Länder Governments. The first evaluation exercise had been addressed to the Fraunhofer Society, and
relevant recommendations were presented in February 1999. In a second effort, ten international experts
analysed the incorporation of the DFG and the MPG into the German research landscape in order to make
recommendations for the grant–awarding government agencies at the Federal and Länder level.

The commission’s report emphasises that both organisations are indispensable for research in Germany and
that their achievements are outstanding.

While the achievements of DFG and MPG are regarded as outstanding, there is of course room for
improvements. The commission recommends more flexibility and transfer possibilities within the research
system, in particular with regard to contacts with industry. Also, the efficiency and performance of
universities should be increased, and new strategic orientation focuses should be introduced by the DFG
and MPG. The commission attaches great importance to giving young scholars opportunities for
independent work at an early stage.

One recommendation for the MPG proposes an opening process vis–à–vis the universities, which should
encourage and support such a process. It is also recommended that the principle of funding institutes be
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reviewed and that flexible working units and funding limited in time be added to the present system. In
addition, strategic planning should be strengthened by setting up a body with external membership to
advise the President of the MPG. Its appointment procedures should be simplified and considerably
shortened. External evaluation of the institutes should be supplemented by cross–institutional evaluations
of fairly broad research areas. Lean management should become an objective to be pursued in the general
administration of the MPG.

2. g) Globalisation

Germany benefits from the globalisation of markets, production and research, because this trend also opens
up access to foreign expertise and know–how. It is necessary to retain a strong position in R&D and to
attract R&D activities in the field of new technologies.

The Federal Ministry of Education and Research (BMBF) is establishing a “Centres–of–Competence.de”
(“Kompetenznetze.de”) web site as a source of information on clusters of innovation, investment and
education in Germany. The site is a platform for internationally recognised German competence networks
to present their capabilities and potential.

Strict screening criteria, in addition to excellence, are applied to networks on this site. They must have a
thematic focus, the quality of research and development must be recognised world–wide, most members
must be concentrated in a region, and there must be evidence of strong networking activities. The site is of
interest to a variety of users, such as investors, entrepreneurs, corporate and public decision makers,
scientists, students, and the media.

An objective of bringing together users and practitioners through the web site is to enhance the attraction
of Germany as a location for research and innovation, while supporting greater co–operation and
communication among those involved in the process.

The new “PRO INNO” programme tries to meet the challenges of globalisation by promoting R&D
co-operation of innovative German SMEs with foreign partners. Its goal is to strengthen the capability and
co–operation experience of the German partner. The foreign partner has to examine the question of
whether public support is available for its contribution to the co–operation project.

2. h) Policy evaluation

Germany’s research landscape is marked by a broad diversity of institutions which carry on specific types
of research work. Both the country’s universities and the Max Planck institutes focus on basic research,
whereas the Helmholtz centres give priority to research and development that pursues the government’s
research goals, primarily in the areas of preventive and health research, environmental and energy research,
but also in pre–competitive technological R&D. In this system of research funding, which is in essence
based on division of labour, the Fraunhofer institutes have successfully claimed various fields of
industry-related R&D and contract research for industry and service companies.

Germany’s federal and Land governments created this research landscape some 25 years ago − on the basis
of the 1975 Basic Agreement on Research Funding. Following German unification in particular, the
Federal Government and the Länder decided to evaluate the institutions they jointly fund in order to ensure
and improve quality in the research funding system. This evaluation process has yielded the following
results:
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− The report “Research Funding in Germany” issued by an international commission set up to
conduct a systems evaluation of the Deutsche Forschungsgemeinschaft and the Max Planck
Society contains advisory opinions regarding the DFG and MPG’s further development and
recommendations on the entire German research system, including recommendations on
co-operation between the DFG, MPG, universities, non–university research institutions and
industry, and on quality assurance in research.

− The report “Systems Evaluation of the Fraunhofer Gesellschaft” issued by an international
commission confirms that the Fraunhofer Gesellschaft conducts international–level research
that is geared to industry needs and offers a high level of economic benefits. This report
contains recommendations on the further development of the FhG, including
recommendations for intensifying its work in the areas of communications technology,
materials science and, most particularly, the life sciences.

− Advisory opinions issued by the Science Council (Wissenschaftsrat) regarding Blue List
institutes. The individual assessments should be completed in the year 2000.

In addition to these activities, the Science Council recently initiated the evaluation of the Hermann von
Helmholtz Association of German Research Centres (HGF).

The Science Council is preparing recommendations regarding Germany’s future science system on the
basis of existing and pending evaluation results. Of central importance in this connection will be the
question of whether the model of organising research institutions following a division of labour, which has
evolved over the years, will be able to meet the demands to be made of an efficient, open research system.

(Additional information under 2a) The role of public labs” (systems evaluation of the FhG, as well as of
the DFG and MPG, and of the institutions of the Blue list) and under 2f) “Evaluation of the Deutsche
Forschungsgemeinschaft and the Max Planck Society”.)


