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FOREWORD

Foreword

What will Germany be like in 2020? How can we secure a
future worth living for our children? How should we deal with
demographic change? How should we cope with climate
change? How can we feed the growing global population?
These and other questions are being discussed in a dialogue
with German citizens and are being explored by scientists.

This Federal Report on Research and Innovation addresses
these questions and at the same time confirms the central
results of the survey on research, innovation and technologi-
cal performance issued by the Commission of Experts for
Research and Innovation. The result: Given Germany’s posi-
tion as a research and innovation location, we are justified in
expecting answers to these pressing issues!

Investments in our research and innovation system have
ensured that the German economy has continued to develop
positively despite the European debt and financial crisis.
Research and development are important factors for pros-
perity and the standard of living in Germany. The federal
government is therefore investing more money in education,
research and development than ever before.

In doing so, our investments are concentrated on long-term
structures and strategies. The effect of the Higher Education
Pactisreflected in the continuously growing number of gradu-
ates. Likewise, the High-Tech Strategy is also paying off because
the focus behind the federal government’s research and inno-
vation policy on human needs enables us to focus on markets
with potential, thus ensuring that Germany remains a country
where the future is at home!

bucsr oo

Federal Minister of Education and Research
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INTRODUCTION

Introduction

This abridged version of the Federal Report on Research and Innovation 2012 provides an overview
of the German research and innovation system. It contains selected texts, figures and tables from

the report.

PartIdetails the German Federal Government’s research and
innovation policy objectives and measures. Itillustrates how
research and innovation function as a driving force of sustain-
able growth for Germany, how the federal government is pro-
moting the High-Tech Strategy 2020 for Germany, strengthening
science, further developing education in the knowledge society
and intensifying European and international cooperation.

PartII contains five chapters about the structures, resources
and funding measures of the German research and innovation
system.

The first chapter The German research and innovation
system introduces the structures of the German research and
innovation system. Three questions are posed: “Where do
research and development take place?”, “Who funds research
and development?” and “How does government funding for
research and innovation work?”

The second chapter Federal Goverment’s research and
innovation policy outlines the main focal points of the federal
governmentresearch funding.

The third chapter Research and innovation policies of the
Lénder governments provides an introduction to the funding
priorities of the Ldnder.

The fourth chapter International cooperation on research
and innovation looks at the international focus of the German
research and innovation policy and provides an overview of
the internationalization strategy as well as important bilateral
and multilateral collaborations.

The fifth chapter presents selected data and facts on the
German research and innovation system. A variety of tables
rounds out this chapter.

The long version of the report offers more details regard-
ing activities undertaken by the federal government and the
Linder governments, and also information about their research
and development organisations and facilities, the research and
development activities in the economy and international coop-
eration. The long version can be ordered via the Internet and is
also available as a download (www.bmbf.de/publikationen).


http://www.bmbf.de/publikationen
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Part I: The German Federal Government’s research
and innovation policy objectives and measures

1 Research and innovation as a driving force

of sustainable growth

“Made in Germany” - Germany’s innovative power as an
international model for success

The world is fascinated by innovations “Made in Germany”. Be it
the development of climate-friendly energy or mobility, artifi-
cial intelligence or virtual reality: Germany is extremely success-
ful in utilising innovative technologies, products and services
for the benefit of mankind and - based on a strong industrial
prowess —in maintaining a leading position in the global com-
petion as well as in creating secure jobs for the future.

e With a world trade share of almost 12 % for research-in-
tensive goods, Germany is one of the leading exporters of
technological goods.

In the global market for environment technology and re-
source efficiency, Germany even boasts a trade share of15%.
Lots of companies, particularly small and medium-sized en-
terprises, are global technology and system leaders in their
sectors. According to an innovation survey by the Centre for
European Economic Research (ZEW) in 2011, almost every
second German company is ‘innovation active’. Also, many
international companies have large research and develop-
ment centres in Germany.

Compared to other countries, Germany is also well-positioned
in terms of the transfer of knowledge and technology; compa-
nies and research facilities work hand-in-hand. For example,
in the case of external funding that universities solicit from
the business enterprise sector, Germany leads the top group.

Fig. 1 Gross domestic expenditure on research and development (GERD) by the Federal Republic
of Germany 2005-2009 and economic development in 2010
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By virtue of the innovative power of companies, universities
and research institutes, Germany is the stability anchor within
Europe. Equally, innovative companies, especially small and
medium-sized enterprises, are important driving forces of
growth and employment. Germany’s positive economic devel-
opment - despite the European financial and debt crisis —is the
directresult of the investments made in its innovation system
as these have given the country a head start in terms of com-
petitive ability and innovation (see Figure 1). This is reflected
by the great importance placed on research and development
for employment, prosperity and the quality of life in Germany.
“Made in Germany”- Germany’s success story as a stable,
commercially successful, innovative and socially strong coun-
try, where engineering and inventiveness play a large role, have

Fig. 2

to be continued. This is a huge challenge because the world is
changing dramatically. We are facing the start of a decade of
fundamental technological, ecological and social change:

e The structure of the world population is changing. Whilst
in most European countries less and less children are born,
the populations of other countries in the world continue to
grow.

e These profoundly different demographic developments
will lead to a shift in power: The growth markets of the
future lie outside Europe in Asia, Africa and Latin America.

e Global competition in innovation is increasing rapidly.
New commercial and technological centres are developing
across the world, challenging the previous world elite of
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research and innovation in Europe, East Asia and the USA.
New policy shapers! such as Brazil, China, India or Mexico
are investing more heavily in research and development
than ever before. The number of students in China alone
tripled between 2001 and 2010.

e Thetechnological and commercial boom in the new policy
shapers goes hand-in-hand with an increase in the pro
capita consumption of energy, other raw materials and
food. The intensive use of the earth has led to a dramatic
loss of biodiversity and a significant increase in ground, air
and water pollution.

e Climatic change is accelerating. The 2000s decade was the
warmest on record. Previously, this statement had been
made for the 1990s, and before this for the 1980s. According
to current scientific data, global warming will continue.
Effective climate protection faces the challenge of trying to
meet growing global demand for energy despite the fact
that fossil energy sources are nearing depletion.

As a great knowledge and commercial nation in the heart of
Europe, these developments will hit Germany in a number of
ways. Germany has the potential to make a substantial contri-
bution to solving global challenges, further consolidating its
position in the world as one of the leading innovation centres
and therefore securing prosperity and social cohesion in the
long term. But what is the best approach?

The debate surrounding new economic models is contro-
versial. Some are demanding “prosperity without growth*
because traditionally more growth - every car, every trip,
every refrigerator — always involves greater consumption of
resources and more environmental damage; others want to
maintain the current growth paradigm in order to avoid fall-
ing behind the new policy shapers. The government is clear
about one thing: The solution for dwindling resources, the
risk of climate change, the loss of biodiversity, the demo-
graphic change, the growing national debt levels and the
uncertainty about the way in which the global economy will
grow lies in a sustainable growth strategy.

Sustained growth involves breaking the correlation
between growth, resource consumption and the emission
of pollutants and CO.,. It means meeting the needs of today"s
generation without endangering the options open to future
generations to satisfy their needs. It means bringing together
environmental protection, economic performance and social
responsibility in a way that allows viable and long-term deci-
sions to be made that take all three of these factors into ac-
count - in a global context. Maintaining the Earth‘s support-
ing capacity is the decisive goal. The federal government has
taken important steps for this purpose, including the initiated
change in energy policy, the resource efficiency programme
and the debt brake thatis anchored in the constitution. It is
important to remain on this course.

1 See infobox page 44

Education, research and innovation as the key
to sustainable growth

Education, research and innovation are essential features of a
high-quality, long-term growth strategy and form one of the
principles of policies aiming for sustainability. Technologies
and innovations “Made in Germany* are necessary to fight cli-
mate change, to preserve resources and to make our economy
on the whole more sustainable. New technical solutions and
innovations are required not only to maintain Germany‘s
ability to compete in the global market, but also to develop
it further. They play an important role in finding answers to
these and other global challenges, whilst at the same time
strengthening Germany‘s economic and innovative power.
Research and innovation are the keys to ensuring that we
will still be able to develop those products, services and tech-
nologies with which we can create sustainable individual well-
being and social prosperity - for example:

e Selling “green technologies“ domestically and abroad
whilst at the same time improving the carbon footprint;

e Improving the quality of life and social participation of
older people by means of age-appropriate technical and
social innovations whilst at the same time shaping new
lead markets;

e Using Germany‘s leading role in satellite-supported earth
observation for sustainable use of resources and climate
protection across the world.

Inrecentyears, the federal government has consistently
focussed its policy on education, research and innovation. The
growing importance of research and development in Germany
is shown, among others, by the following indicators:

e Despite the financial and debt crisis in 2010, expenditure
forresearch and development within the German economy
rose to around 47 billion euros. This is an increase of 20%
compared to 2005. In total, the expenditure for R&D in the
German economy was 1.89% of the GDP, which is more than
fifty per cent higher than the average for the European
Union (1.16 %).

o The federal government is investing more money in edu-
cation, research and development than ever before (see
Figure 3). The BMBF (Federal Ministry of Education and
Research) budget for 2012 has risen by 11 % compared to
the previous year to a total of 12.9 billion euros. The BMWi
(Federal Ministry of Economics and Technology) budget
for research and technology policy measures in 2012 rose
by around 8% to 2.8 billion euros. Despite pressures to
consolidate the budget, the federal government has kept
its promise to spend an additional 12 billion euros on edu-
cation and research in this legislation period.

e Intotal, the percentage of research and development in
relation to the gross domestic product has increased signifi-
cantly - from 2.51 % in 2005 to 2.82 % in 2010 (see Figure 2).
As confirmed by the Commission of Experts for Research
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Fig. 3 Expenditure on research and development by federal government and Ldnder governments
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and Innovation, this is a good interim result. Therefore, the
goal that the state and the economy would invest 3 % of the
gross domestic product in research and development is
well within reach.

e Consequently, the number of people working in research
and development has also risen. Between 2005 and 2010
there was an increase of 72,000 full-time equivalents in
the R&D sector. Today‘s figures of more than half a million
means that there are more people working in research
and development in Germany than ever before. They are
producing ideas aimed at improving the future quality of
life and prosperity.

e International comparative studies confirm Germany’s in-
novative power. In the “Innovation Union Scoreboard 2011”
drawn up by the European Commission, Germany holds
3rd place (behind Sweden and Denmark) and is therefore
one of the group of “innovation leaders® in Europe. Com-
pared to 2009, Germany has also moved up from midfield
to 4th place in the current innovation indicator by the
Telekom Stiftung. One of the prime reasons for these good
results is the additional investment from the public purse
in science and research.

All these indicators show: Our country has significantly im-
proved its position over the past few years.

Germany is one of the most attractive and dynamic research
and innovation locations in the world. We therefore have every
reason to be optimistic that we will continue to improve this

position and use Germany‘s ideas of today for ensuring pros-
perity tomorrow. To achieve this goal, it is important to consist-
ently concentrate on four points of focus:

ENERIINIES

Promoting the High-Tech Strategy 2020 for Germany
Strengthening science

Increasing training within the science community
Intensifying European and international cooperation
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2 Promoting the High-Tech Strategy 2020 for Germany

To boost Germany’s innovation power, that is the aim of the
High-Tech Strategy. Since 2006, the federal government has
bundled its research and innovation activities into this na-
tional innovation strategy across all political fields, themes and
departments. In the High-Tech Strategy, all process steps from
basic research through invention to innovation are seen in con-
text. This will strengthen Germany’s position as one of the most
attractive and dynamic research and innovation locations in the
world. The integrative approach of the High-Tech Strategy has
found widespread support from science and business and has
also been well received internationally.

The High-Tech Strategy has been further developed during
this legislation period. It concentrates on global challenges
that are highly relevant for human well-being and Germany
as an innovation location. Between 2010 and 2013, the federal
government intends to invest almost 27 billion euros in the
five demand fields of climate/energy, health/nutrition, com-

Fig. 4

munication, mobility and security, and in the promotion of
key technologies.?

The High-Tech Strategy measures are funded as part of the
respective departments’ financial plans. This comprises pro-
grammes and action by the individual departments and funds
from the Energy and Climate Fund (EKF). The money that flows
into the EKF depends on the revenue from the certificate trade
and is therefore subject to unpredictable fluctuations. Once
again, financing in this area is realised as part of the respective
financial plan relevant for the EKE.

The High-Tech Strategy also aims to create underlying
conditions favourable for funding innovation, allowing ideas
to become innovations more quickly. This will, for example, fa-
cilitate the funding of innovations - in particular for small and
medium-sized enterprises (SME) - and improve the conditions

2 Determined based on the government's planning system.
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for setting up innovation-orientated companies. In the fore-
ward-looking projects of the High-Tech Strategy, this integrat-
ed approach is based on specific goals and is designed based on
a cooperation by various specialist departments with the help
of representatives from science and business (see Figure 4).

Key technologies

Likewise, the funding of important key technologies is targeted
toward progress in the five demand fields because key tech-
nologies such as biotechnology and nanotechnology, micro-
electronics and nano-electronics, optical technologies, micro-
system technology, materials and production technology,
energy technologies, efficient drive technologies, aerospace
technology and information and communication technology
are prime drivers of innovation and form the basis for new
products, procedures and services. They also make a decisive
contribution to solving global challenges and their usefulness
depends on the success of endeavours to transfer them into
commercial applications. Therefore, the focus of the funding of
key technologies is placed on application fields.

Foreward-looking projects

A central concern of the High-Tech Strategy 2020 is aligning the
research and innovation policy to central missions. Increasingly,
socially and commercially relevant advances in innovation take
place at the interfaces between technologies and disciplines.
Shared efforts in networks of public research institutes and com-
panies that devise comprehensive solutions are subsequently
growing in importance.

Also, central challenges require systematic approaches
involving various technologies in order for complex solutions to
be devised. Innovation policy therefore also needs to go beyond
research and include realisation and implementation steps.

This is why the federal government has developed ten
mission-oriented foreward-looking projects. Within these
foreward-looking projects, systemic solutions are devised to
counter urgent social challenges of a global nature whilst at
the same time contributing to the competitiveness of the Ger-
man economy. Foreward-looking projects convey compre-
hensible and marked focal points of the innovation policy.
They also provide the opportunity to not only coordinate
research funding but also to establish an innovation-friendly
framework. The federal government described in detail the
planned implementation of these ten foreward-looking pro-
jectsin its report “Foreward-looking Projects of the High-Tech
Strategy (HTS Plan of Action)”.

Framework conditions

The High-Tech Strategy not only considers specific research
and development funding and the implementation of fore-
ward-looking projects, it also focuses on the overriding frame-
work conditions and cross-cutting issues. It is consistently
reviewed and adapted in terms of innovation friendliness.

To ensure positive conditions for establishing companies, it
isimperative to improve the financial situation of the company
founders and young innovative companies by strengthening
the venture and investment capital market. The investment
allowance for venture capital financing of young innovative
companies, which was announced during the innovation dia-
logues in February 2012, is an important step in this direction.

Business model innovations are important for the tech-
nological and service-based future of Germany as a business
location from both a commercial and also scientific point of
view because they can change the character of entire industries
and therefore have a similar quality to scientific technological
innovations. This is why the federal government is devoting
special attention to this subject.

In line with the specifications of the coalition agreement,
the federal government will make a decision about the intro-
duction of tax benefits for research and development, taking
into account the offered fiscal consolidation and the economic
outlook. In light of the requirements of Article 115 of the con-
stitution and European requirements pertaining to budget
discipline, there is little room to absorb structural tax reduction
measures at this time.

Norms and standards guarantee transparency and com-
parability, high quality, security and sustainability of prod-
ucts and services. They open up markets and create equal
conditions of access, in particular for small and medium-sized
enterprises. Standardisation in Germany is increasingly becom-
ing an integral part of the research and innovation process
because, if introduced early enough, it promotes the transfer
of research results into marketable products and services and
also ensures that the innovations reach the market quickly.
Active participation in standardisation activities also helps the
German economy to achieve global economic advantages. We
will therefore make greater use of the potential of standardi-
sation by means of targeted integration in research funding
when implementing the standards-related concept of the
federal government.

The federal government will place more emphasis on in-
novation aspects when awarding funding in the future. On the
one hand, innovative solutions may comprise efficiency in the
administration system or on the other, the demand for new
products, services and technical solutions, thereby effectively
supporting the innovation activity of the economy. The pur-
chase of an innovative solution is often connected to saving
effects in terms of sustainability and energy.

Turning ideas into innovations more quickly

Building a bridge between science and business is one of the
core elements of the High-Tech Strategy for Germany. Re-
search results with innovative potential need to be recognised
and implemented quickly and successfully in the market to
ensure sustainable growth and jobs. At the same time, itis also
important to formulate research questions that are relevant
for the future and to devise appropriate solutions. This is only
possible if all those participating in the process work together
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in a strong partnership. One example of this are the German
Centres for Health Research that, working on the principle of
translation, link activities ranging from basic research through
to the development of innovative therapies. The Centres act as
an interface between research, clinics and business to ensure
that the transfer of research results from the laboratory to mar-
ketable medicines and treatment procedures can be achieved
even more quickly and efficiently in the future.

Scientific institutes and companies in Germany work hand
in hand. 58% of companies that enter into research coopera-
tions in Germany also work with universities, around 26 % with
non-university research institutes. More and more universities
and research institutes consider the issue of cooperation and
the exploitation potential early on in the research and develop-
ment process as a relevant part of their mission. Nevertheless,
there is still untapped potential in the transfer of knowledge
and technology within the context of global challenges and
growing competition.

The BMBF launched the Leading-Edge Cluster Competition in
2007 to consolidate and expand the link between science and
business. After the selection of the third and final round in Janu-
ary 2012,15 Leading-Edge Clusters were named that are either
about to enter the top international group in their technology
fields or have consolidated their place within this group. The
clusters are involved in a diverse and forward-thinking range of
areas - alongside the demand fields of the High-Tech Strategy
and make important contributions to the foreward-looking
projects. Up to 350 partners from reputed research institutes,
universities, companies and representatives in a region work
together on a joint strategy in these clusters. They also get other
protagonists involved - in particular SMEs. It is the fast-growing
young companies in particular that find ideal framework condi-
tions in the Leading-Edge Clusters; these clusters are crucial
growth engines, even beyond the borders of their regions.

The partners of the cluster develop new technologies and
services, and also close innovation chains. The results of their
projects help to process tasks in the fields of energy, resource ef-
ficiency or health. They are also a source of new professions and
innovative study programmes that meet the requirements of
the future labour market. Steps are being taken to invest in Ger-
many as an innovative location; there is a funding volume of 40
million euros per cluster over a period of 5 years - i.e. a total of
600 million euros —and funds from the participating companies
of the same amount, coming to a total of 1.2 billion euros.

The Initiative Networks of Competence Germany (Initiative
Kompetenznetze Deutschland) by the BMWi combines the
100 strongest technology networks in Germany, which have a
combined total of 9,000 members. In a further step, the BMWi
financed targeted support for the cluster managers aimed at
professionalising their work via the Kompetenznetze Germany
project office. Membership was subject to the satisfaction of
demanding quality criteria. In a performance comparison with
140 European clusters, the activities and services of the cluster
managers of the initiative networks were deemed highly effec
tive for the business and R&D activities of small and medium-
sized member companies. The BMWi is currently reviewing its

An overview of selected Leading-
Edge Clusters

By virtue of their focal points and projects, the 15
Leading-Edge Clusters are structured to address future
topics. Likewise, the design of the framework conditions
is part of the Leading-Edge Cluster strategy. Further
education and professional training issues are espe-
ciallyimportant for meeting the demand for specialists.
Examples from the 10 Leading-Edge Clusters of the first
two rounds are:

* Cool Silicon in Saxony with more than 100 companies
and research institutes is a pioneer in the field of high-
ly energy-efficient micro-electronics. Semiconductors
for computer systems and broadband radio systems
and also wireless and energy self-sufficient sensor
nodes are developed, e.g. a self-sufficient sensor node
for monitoring aircraft structures made of carbon
fibre reinforced plastic (CFK). Younger scientists are
also targeted, for example, via the newly launched
English language Masters study programme “Nano-
electronic Systems”.

* The Leading-Edge Cluster ‘Forum Organic Electronics’
in the metropolitan region of Rhine-Neckar wants to
use the flexibility and transparency of construction
elements based on organic electronics to open up
new application fields for lights, solar energy pro-
duction and the mass production of electronic parts.
The cluster has more than 20 members that cover the
entire value chain from researching new materials,
designing construction parts, through to marketing
applications.

cluster policy. One of the goals is to continue developing the
national innovation clusters to turn them into excellently man-
aged clusters as specified by the European quality criteria.

BMBF and BMWi aim to work cooperatively in order to
build on previous experience and, by involving the Ldnder, to
create a permanent platform for the mutual exchange about
cluster topics and cluster policy. This will also include a cluster
portal in the Internet which will allow an attractive central
access to the various initiatives and participants at various
levels - even for interested parties from abroad.

In August 2011, BMBF launched the Research Campus
initiative as a new tool for funding innovations; it focuses on
anew, very tight-knit and longer-term form of cooperation
between science and business - for shared strategic basic
research. As part of the competition, up to ten innovative and
forward-thinking Research Campus models for longer-term,
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Fig.5 Locations of the Leading-Edge Clusters
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binding and equal partnerships between science and busi-
ness, which are at the same level and with cooperation under
one roof, will be selected and supported. Particular atten-
tion will be paid to very complex research fields with a high
research risk and special potential for breakthrough innova-
tions to produce the innovative products and services needed
for tomorrow and beyond. The initiative targets models that
have been recently planned or are currently in the planning
phase. The competition has already contributed towards
promoting the joint development of new ideas by partners
from science - universities and also non-university research
institutes — as well as companies. An independent jury will
select Research Campus models that are to be funded over a
period of 5 to 15 years with a sum of up to 2 million euros per
year respectively.

Furthermore, the BMBF is funding technology projects
without thematic restrictions with the programme Validation
of the Innovative Potential of Scientific Research - VIP from
the academic science field, to review the results of the public
research in terms of their technical feasibility and commercial
potential and allow them to be further developed for applica-
tion purposes. Preliminary results of the funded projects show
that scientists who work in basic research particularly profit
from the support and are motivated to think about taking the
step from the research process toward commercial exploita-
tion at an early stage and then to actually follow this course of
action. This opens up a variety of utilisation options.

The small and medium-sized enterprises (SME) and their
participation in the innovation process is of particular impor-
tance. The BMWi has a range of supporting measures that are
realised as early as the start-up phase because for a successful
innovation policy, itis important to also set new impulses for
the start-up dynamics and to permanently improve the condi-
tions for setting up companies in Germany. The University-Based
Business Start-ups programme (EXIST) supports steps taken to
improve the conditions for setting up companies at universities
and non-university research institutes, as well as the number
and quality of technology-orientated and knowledge-based
company start-ups. A further financing instrument is the High-
Tech Griinderfonds (HTGF) which provides risk capital for new
technology company start-ups. Together with the KfW bank
group and 13 private investors, the BMWi also launched the
HTGFII, furnished with 291 million euros, in autumn 2011.

The Central Innovation Programme for SMEs (ZIM) in par-
ticular funds cooperative projects between companies and
research institutes, but also innovation projects by individual
companies. The funding for research and development pro-
jects allows companies to directly implement innovative ideas
for new products, production procedures or services, thereby
realising innovation profits quickly. Joint Industrial Research
supports research projects that are relevant for entire indus-
tries. Funding for innovation and efficiency counselling via BM-
Wi-innovation vouchers and long-term low-interest loans for
marketable innovation projects complete the service package.
Cooperation projects are also funded as part of the specialist
programmes run by the BMWi and BMBF; SMEs play a key role

in this. To facilitate access to these complex programmes for
SME:s, particularly for first-time applications, the BMBF has set
up the KMU-innovativ funding initiative which offers specific,
need-dependent access to the technology fields. The funding
triggers additional investment in R&D in companies, which
subsequently has a positive effect on the market and jobs in the
medium to long-term.

Despite the creation and development of regional clusters
in the new Ldnder via the BMBF funding programme Innova-
tion Initiative for the New German Ldnder (Entrepreneurial
Region) and the measure Cutting-edge Research and Innovation
in the New Liinder, limits are set for the further development of
regional innovative initiatives through economic structures
in the new Ldnder. Therefore, the regional focus of the innova-
tion funding in the eastern part of Germany requires a suprar-
egional expansion approach. In the future, the BMBF wants to
compress the spatially diversified competences spread across
the eastern part of Germany into sectorial clusters, support
the further development of independent technological spe-
cialisations in the eastern part of Germany as well as develop
strong supraregional and internationally visible innovation
structures.

The BMWi has set up the Innovation Competence East (IN-
NOKOM-Ost) to support the transfer of research results by ex-
ternal non-profit industrial research institutions, particularly
with regards to SMEs, because they dominate the East German
industrial research sector.

During the implementation of the High-Tech Strategy, all
instruments and activities that are established for all the tar-
geted technologies and across all demand fields of the High-
Tech Strategy interconnect closely with the programmes of
the theme-specific funding of research and development pro-
jects. This strengthens the innovation system as a whole.

Joint responsibility for research and innovation

Research and innovation need to maintain a dialogue with
society because new technologies can make decisive changes to
our everyday life. These changes will only be accepted if there is
widespread consensus about their benefit. The central goal of
the federal government is therefore to strengthen the dialogue
with the general publicin the field of research and innovation.

More in-depth debate is needed, especially in terms of so-
cially controversial future technologies, which is why the BMBF
initiated the civil dialogue “future technologies” as part of the im-
plementation of the coalition agreement of October 2009. This
provides the general public with a dialogue platform, where
discussions can be initiated with experts and decision-makers
from science, business and society. The resultant recommen-
dations also impact upon the design of future research and
innovation policy.

The BMBF is drawing up the strategy for the Science Years
within the scope of the Science in Dialogue initiative. The
partners want to work together to increase public interest in
science, to make developments in research more transpar-
ent and in particular to motivate young people to choose
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research subjects, especially in terms of their choice of profes-
sion. Since 2010, the science years have moved away from only
addressing specific disciplines toward more interdisciplinary
topics of major social importance. In addition to communi-
cating the topics and scientific content, the science years will
initiate and promote social debate about developments in
research and science.

The Haus der Zukunft (House of the Future) will be erected
next to the new BMBF building on the Kapelle-Ufer in Berlin
and will function as a display window, promoting Germany as
ascience and innovation location. The objective is to realise
this exhibition, event and conference centre as a public-pri-
vate cooperation together with business and science. Visitors
from across the world will be given the opportunity to take a
look at the future and converse with representatives from sci-
ence and research.

Research and innovation advisory service

In light of the scientific-technical progress, the need for reli-
able reference information is growing. Political decisions are
becoming increasingly complex, scientific advice is now more
necessary than ever before. The federal government has a dif-
ferentiated policy advisory system.

Politics and society in general need well-founded scientific
advice in order to face the educational, medical, technical,
ecological, social and economic challenges in our society and
to design future cooperation schemes. This advisory func
tion is assumed by the federal institutions with research and
development asignments — both nationally and internation-
ally. They provide sound scientific information to aid decision-
making and offer services to facilitate political action.

In the Innovation Dialogue, high-ranking representatives
from science and business discuss new strategic approaches in
innovation policy with the Chancellor, the Federal Minister of
Research and the Federal Minister of Economics. Since 2010, the
important topics of innovation financing, cluster and network-
funding as well as technologies with a high potentioal for value
creation in Germany have been addressed. The federal govern-
ment uses this dialogue to discuss the strategic direction of its
policy together with science and business at an early stage.

The Commission of Experts for Research and Innovation
(EFI) advises the federal government in research, innovation
and technology policy issues with internationally recognised
expertise. The independent experts bundle the latest scien-
tific insights in terms of innovation research and analyse the
strengths and weaknesses of the German innovation system
in their annual expert report. Their comments and recom-
mendations form a valuable base for further innovation and
research-policy decisions.

The Industry-Science Research Alliance (Forschungsunion)
plays a decisive role in the High-Tech Strategy. It forms the fo-
rum for an intensive exchange between business, science and
politics. This offers business and science the opportunity to put
forward and discuss their ideas and concepts. The promoters of
the Industry-Science Research Alliance are multipliers for the

results of these discussions and, as partners, play an important
role in further developing the High-Tech Strategy by imple-
menting their own contributions.

The German Council of Science and Humanities has the
task of advising the federal government and the governments
of the Ldnder about questions relating to the content and
structural development of universities, science and research.
One special aspect of the Council is that it acts as a media-
tor between science and politics. In addition to evaluating
individual research organisations, facilities and universities
and accrediting private universities, the German Council of
Science and Humanities also looks at interdisciplinary subjects
such as current topics and developments from the science
world. The work programme is agreed jointly.

Science academies: The German Academy of Natural Scien-
tists Leopoldina — National Academy of Sciences - represents
scientists from Germany in international committees and is
also involved in providing science-based advice about every-
thing from research and innovation to society and politics. It
works closely here with the National Academy of Science and
Engineering (acatech), the Berlin-Brandenburg Academy of
Sciences and Humanities (BBAW) and the federal state acad-
emies, making use of their expertise. The National Academy
of Science and Engineering - acatech e.V. - promotes the dia-
logue between science, business, politics and society and also
advises and informs politics and society at a science-based level
about engineering-related future issues.

Technology foresight: information about social and tech-
nological developments needs to be collated and interpreted
at an early stage in order to design the future. To this end, the
BMBF started the second cycle of its Foresight process, to obtain
renewed insight into the future (10 to 15 years). In an inten-
sive two-year search phase, social trends and technological
developments are recorded, analysed and linked to scenarios
to allow early reference knowledge to be collated for future
research and innovation policy.

Playing an active role in designing European
innovation policy

The commission’s proposal for the new framework pro-
gramme for research and innovation “Horizon 2020” incor-
porates various structural elements which had a positive
impactin Germany as part of the national High-Tech Strategy.
“Horizon 2020” forms the core of the European Innovation Un-
ion that has set itself the objective of developing a sustainable,
economically strong and innovative Europe. Germany’s exer-
tions in terms of its national High-Tech Strategy are strength-
ened and supplemented at the European level. The synergies
needed to achieve the objective of the Europe 2020 strategy
are created by means of the political prioritisation of research
and innovation, the interlocking of their funding instruments
and the strategic agenda of research topics. Research and
innovation are important levers for securing the future of
Europe in the long term and promoting prosperity and jobs.
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3 Strengthening science

Objectives and approaches of the science policy

Germany is a leading location for science, research and inno-
vation. The objective for the future is to maintain this position
and at the same time to further raise the international profile
of our excellent research. This requires outstanding locations,
an overall high performance capability and an attractive
package that appeals to the best minds. The German research
landscape is also characterised by a large number of partici-
pants. Following a new direction in the cooperation between
the best participants is an important step in strengthening
leading science locations in Germany. The federal government
is also striving to expand the cooperation possibilities between
the government and the Ldnder in the science field. To this
end, a proposal has been made to amend the constitution

in the field of joint tasks as stated in Art. 91b of the German
Constitution (Grundgesetz - GG), in which the government
and also the Ldnder would not only be able to work together on
projects but also in the field of institutional funding of science
and research facilities at universities of supraregional impor-
tance. Against the background of growing internationalism in
the science system in an increasingly global world, Germany
depends on permanent supraregional structures with supra-
regional visibility.

The business world too, which is more involved in applica-
tion-orientated research, needs to add a new element of com-
mitment to the already in part excellent cooperations that
exist with science in order to establish long-term strategic co-
operations. In the future, those universities that sharpen their
profile by concentrating equally on research, teaching and
exploitation of the research results will be particularly suc
cessful internationally. In this connection, the Commission of
Experts for Research and Innovation highlights the progress
made in financing research at universities since 2006, a pro-
cess strengthened in particular by steps taken by the federal
government.

The three large reform initiatives by the federal govern-
ment and the Ldnder - the Higher Education Pact that includes
a quality pact, teaching, the Excellence Initiative and the Joint
Initiative for Research and Innovation - have played a major
role in achieving these science policy goals (see infobox).

The science system is one of the top priorities of the federal
government and the Ldnder. The reform initiatives will be con-
tinued by the federal government and the Léinder.

Further expansion of the freedom and incentives
for scientific initiatives

The Excellence Initiative and the Joint Initiative for Research
and Innovation are important for providing impetus for more
excellence, more competition, better profile building, more
dynamism and also more cooperation and networking in the
science system. The Commission of Experts for Research and
Innovation has confirmed that the Excellence Initiative has a
differentiating and profile-building effect that has, above all,
raised the international visibility of the German university
landscape. With the third round of the Excellence Initiative,
successful projects from the first two rounds can be contin-
ued and new projects expanding cutting-edge research. This
raised the international profile of cutting-edge research at
universities can be started.

The Joint Initiative for Research and Innovation enables re-
search organisations to continue and further develop strategic
measures, build on the quality and quantity of existing instru-
ments and develop, test and establish new ones.

For the future the international charisma of our excellent
research capacity has to be increased. Following a new direc-
tion in the cooperation between universities and research insti-
tutes is an important step.

The Scientific Freedom Act aims to help install more attrac-
tive framework conditions in non-university research. In the
fields of budget, personnel, funding and construction proce-
dures, the aim is to anchor the greatest possible autonomy for
the science institutions in order to create competitive statutory
framework conditions. Important goals are:

e Inthebudgetfield: The law grants science organisations
necessary autonomy over the independent use of person-
nel, materials and equipment, and investment funds. Intro-
ducing global budgets means that the institutions can work
in a more efficient and targeted way, taking into account
the principles of economy and efficiency.

e Inthe personnel field: The science institutions have more
freedom which will allow them to continue attracting top
candidates despite the international competition. It will
allow private funding from commercial revenue, dona-
tions or private equity to be used for competitive salaries
or salary components.
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The three reform initiatives of the federal
government and the Ldnder governments

The Excellence Initiative

* The Excellence Initiative with a funding volume of
approx. 1.9 billion euros for both selection rounds 2006
and 2007 did not just raise the profile of the funded
universities, its science-led and competitive procedures
also received widespread international recognition.

* Inthe 39 graduate schools, junior scientists are promo-
ted and work is performed in cross-faculty and interdis-
ciplinary teams.

* International cutting-edge research takes place in 37
excellence clusters. They usually integrate at least two
specialist fields.

* Nine universities willimplement successful concepts
with which they will endeavour to position themselves
among the international leading-edge group.

* The expansion of the international network into an
interface and management task plays a majorrolein all
of the concepts.

* Inallthree funding lines, the universities cooperate with
regional, national and international partners from both
science and business. To date, around 4,200 scientists
have been recruited, of which approx. 25 % from abroad.

* The federal government and the Ldnderhave decided
to continue the Excellence Initiative into the third round
with a total of 2.7 billion euros.

Higher Education Pact

* Thefederal government and the Ldnder create a needs-
based range of study programmes thereby ensuring the
quantitative expansion of the academic training. Bet-
ween 2007 and 2010, 185,000 new college places were
created, twice as many as originally agreed. In total,
around 320,000 to 335,000 additional college places
will be created in the second phase of the programme.
The federal government alone will provide at least 4.7
billion euros for this purpose between 2011and 2015.

* Record student numbers were reached in Germany in
2011, with almost 516,000 new students and a grand total
of 2.4 million. Academic training is gaining in popularity, a
fact that the MINT subjects have also profited from.

* The federal government and the Ldnderhave also
decided to participate in the overhead financing as part
of the research funding programme by the German Re-
search Foundation (DFG). Universities that are very active
in the research field can further strengthen their strate-
gic manoeuvring capability thanks to the introduction

of the DFG programme lump sum, which totals 20 % of
the direct project funds. Until 2015, the federal govern-
ment will continue to bear these costs alone, which total

around 1.7 billion euros.

The Teaching Quality Pact, which forms the third pillar of
the Higher Education Pact, supports 186 universities from
all16 Lander, helping them to improve their study condi-
tions. The federal government will invest a sum of around

2 billion euros for this purpose by the year 2020.

The Joint Intiative for Research and Innovation

* TheJoint Intiative for Research and Innovation will

strengthen and accelerate dynamic developmentin the
non-university research field. The non-university research
institutes HGF, MPG, FhG, WGL and the DFG as the funding
organisation of university research can secure their positi-
on among the best in the world in the long term.
Between 2011 and 2015, payments to the partners of the
pactwillincrease by 5% each year.

The pact is linked to mutually agreed research policy
goals that are laid down in an annual monitoring report
by the pact partners and evaluated by the federal govern-
ment and the Ldnderat the Joint Science Conference.

In addition to the early and systematic identification

of future-orientated research fields, the promotion of
junior scientists and the inter-organisational network and
internationalization, the main goals of the pact are the
transfer of knowledge and technology and the formation
of sustainable partnerships with commercial partners.
The pact partners have collected a lot of reference data
for this field that is included in the monitoring reports as
part of a qualitative general overview.
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e Ifthescience institutions decide to participate in invest-
ment projects, the Scientific Freedom Act establishes an
approval procedure that accelerates the process by means
of clearly defined deadlines.

e Also, construction work is designed more efficiently. The
science institutions are granted more independence and
self-responsibility if they have the necessary construction
expertise and an adequate internal controlling process.

The scope of the act will encompass those science institu-
tions institutionally funded by the government or jointly by the
federal government and the Ldnder pursuant to Art. 91b of the
German Constitution. In the case of federal institutions with re-
search and development asignments, the federal government
is striving toward making both the Scientific Freedom Act and
previous measures of the Scientific Freedom Initiative more
flexible in the budget, personnel and construction process
fields starting with the Budget Law 2013.

Further development of departmental research as part of
the science system

Departmental research undertaken by the government is an
indispensable part of the science system.

Departmental research adopts a problem-orientated, prac
tical and interdisciplinary approach to covering a broad range
of tasks: in addition to the scientific processing of statutorily
assigned tasks, the portfolio of departmental research also
includes developing and updating statutory requlations and
standards, maintaining databases, expert systems and measur-
ing networks.

Departmental research is carried out by 40 federal insti-
tutions with research and development asignments and 6
non-university R&D institutions in continuous cooperation.
The research and development activities are carried out by
the institutions themselves in cooperation with other research
institutes, or by contracting out research orders to external
research organisations (extramural research). The unique fea-
ture of these R&D institutions is that the scientific expertise for
urgent governmental issues can be called upon at short notice
and at the same time, longer-term scientific tasks can be pro-
cessed at a high level comparable with international standards.

This means that the federal institutions with research and
development asignments face the challenge of striking a bal-
ance between offering political advice and assuming science-
based tasks and also maintaining their position within their
special legal framework conditions as public authorities in the
national and international competition among all research
institutes. The scientific and topicrelated orientation of federal
institutions with research and development asignments is
therefore set against a background of the original tasks and
needs of the departments.

The need for high-quality, science-based results for the
correct perception of the departmental tasks is rising continu-
ously. Therefore, one of the federal government’s main goals
is to further develop those federal institutions with research

and development asignments and to promote a high level of
scientific excellence in the long term as equal partners in the
science system. The following initiatives and measures sched-
uled for the years 2012 and 2013 specifically target these goals:
raising the profile and visibility of departmental research,
strengthening the interdepartmental coordination and swap-
ping experiences, improving competitiveness, intensifying the
quality assurance and evaluation steps specific to the institute,
the introducing research programmes in all institutes and
consistently promoting internationalization.
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4 Further developing education in the knowledge society

Good education as the basis for science and research,
prosperity and social cohesion

Good education right from the start is a central prerequisite

for a successful science and innovation system and also forms
the basis for prosperity and social cohesion. Good lifelong
education and further training options are indispensable if the
requirements of a dynamic knowledge society are to be satis-
fied. Science and research require people that are willing to ask
new questions and search for innovative answers.

Against the background of demographic change, securing
a good skilled labour basis - in particular concerning highly
qualified personnel - is essential for maintaining and further
expanding our high-performance science system and thereby
the innovation and competitive ability of our country. The ma-
jority of the forecasts come to the conclusion that there will be
a shortage of skilled workers in Germany in the long run.

The future prosperity of our country will primarily depend
on ensuring that young people are adequately qualified and
that new potential for creating a skilled labour basis can be
tapped. This is the reason why in summer 2011 the federal gov-
ernment devised a skilled labour concept that is directed at all
target groups in the labour market. It comprises both the train-
ing of young people and also the qualification of older people.
The concept structures the objectives and measures taken by
the federal government in the policy for securing experts into
five channels: activation and securing jobs, better reconcilia-
tion of work and family, education opportunities for everyone
right from the start, qualification: vocational education and
training, integration and qualified immigration.

The focus of the concept of securing skilled personell will lie
in qualifying those people that already live in Germany. Itis nec
essary here to adopt a very long-term approach when securing
the skilled labour basis. The process starts in the pre-school edu-
cation phase, continues at school and the subsequent vocation-
al training and continues into professional further training. The
service and funding offered by the local employment agencies
and job centres are extremely important, in particular in the job
starter field. These services have been made more transparent
by the introduction of a law which improves prospects in the
labour market via the merging of the career selection and voca-
tional training sections. These can be applied precisely depend-
ing on life situation and needs. Measures taken by the BMBF
include, e.g. education chains, the JOBSTARTER programme,
an increase in the number of university places in cooperation
with the Linder or the National Pact for Women in MINT profes-

sions. The importance of the “Law on improving the assessment
and approval of professional qualifications earned abroad”
should also be highlighted. This ensures that clear and uniform
assessments of professional qualifications earned abroad are
available for employers and companies. The law of approval
plays an important part in granting better access to the labour
market for people with migration background also within the
fields of science and research. It caters for a transparent and fast
approval procedure and came into force on 1st April 2012. At the
same time, steps need to be taken to attract qualified people to
come to Germany.

Itis imperative that all responsible parties on all levels work
hand-in-hand in order to strengthen the education system. The
federal government and the Ldnder jointly address the chal-
lenges faced by the education system in the Qualification Ini-
tiative for Germany that was launched in 2008. Via the agreed
measures defined in the Qualification Initiative, the federal
government and the Ldnder have already taken visible steps as
reflected in the increase in the number of new students and the
reduction in the number of school drops-outs.

Good education requires investment in educational qual-
ity. The Ldnder and the municipalities bear 86.3 % of the public
education expenditure as stipulated in the education budget
and 68.1% of the overall education budget, i.e. 104.6 billion eu-
ros (2008). The heads of the federal government and the Ldnder
have agreed to reach the national goal of 10 percent of the GDP
for education and research by 2015, of which 3 percent of the
GDPis designated for research and development. The share of
education and research as a ratio of the gross domestic product
rose from 8.6 % to 9.3 % between 2008 and 2009. The share for
education alone as a ratio of the gross domestic product rose
from 6.2%to 6.8 % between 2008 and 2009. The continuation
of the three science pacts, which were agreed by the federal
government and the Lidnder, namely the Higher Education Pact
2020, the Excellence Initiative and the Joint Initiative for Re-
search and Innovation, mean that the federal government and
the Ldnder make an enormous contribution to achieving the 10
percent goal agreed in the Qualification Initiative. In total, the
federal government and the Ldnder are investing around 23 bil-
lion euros in the three science pacts, of which the government
bears 15 billion euros.

Promoting qualifications and talents

In light of the demographic change and the trend toward
activities of a more knowledge-intensive nature, children and
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teenagers need early educational support. The way children
are supervised, taught and educated at an early age sets

the course for the development of their further educational
biography. Promoting language skills is therefore of particular
importance in all educational areas, which is why the federal
and state governments have launched a joint initiative in the
field of language teaching, language diagnostics and reading
skills. The BMBF will be underscoring the research into lan-
guage teaching by means of a new research programme that
will start in 2012 in the context of a supporting programme
for promoting empirical education research. The “Little
Scientists House” programme aims to introduce children in
day-care centres to science and technical topics. The support-
ing programme for promoting empirical education research
develops scientific principles for ensuring the quality of the
education systemn, e.g. for the language skills and language
assessment initiatives and for scientific results-orientated
control throughout the education system.

Young people need school qualifications and good voca-
tional training in order to successfully commence their work-
ing lives. The federal government is therefore focussing all its
efforts on early vocational orientation. The mentoring system
in the standard funding, pursuant to the employment promo-
tion laws, is of paramount importance here. The Qualification
and Continuation initiative - Educational Chains through to
Completion of Training — accompanies young people through-
out their schooling until completion of their vocational train-
ing. Since the initiative began at the end of 2010, 13,000 young
people have been counselled by skilled personell who have
accompanied them between leaving school and starting their
apprenticeships. Agreements have been made with the Ldnder
of Baden-Wuerttemberg, Hesse and Thuringia to continue the
initiative. The federal government also offers young people
services from the education and participation package for
children and teenagers in need.

The federal government promotes attractive vocational
training and has started the campaign “Vocational training
- practically unbeatable” in cooperation with business and
social partners.

Starting in 2013 as part of the Education Alliance pro-
gramme, the federal government intends to support educa-
tionally disadvantaged children and teenagers with extracur-
ricular activities, in particular in the cultural development of
their personalities.

The federal and state governments have formulated a com-
mon policy in the Qualification Initiative of attracting at least
40% of an age cohort to start a degree and further improving
study conditions. It has been possible to raise the share of first-
year students from 37.1% (2007) to 45.2% (2010). According to
forecasts presented by the Conference of Education Ministers,
the number of new students looks set to rise again signifi-
cantly by the year 2025. The federal and state governments
have therefore created a further 320,000 to 335,000 university
places as part of the second programme phase of the Higher
Education Pact.

In the Quality Teaching Pact, which is financed by the fed-
eral government, 2 billion euros will be spent by the year 2020
on measures that will improve the staffing situation at univer-
sities, help the teaching staff gain further qualifications and
also secure and further develop the high quality of teaching at
universities.

The 19th BAf6G Report (2012) states that expenditure for
the BAfOG programme in 2010 reached a record level of 2.9
billion euros (2008: 2.3 billion euros). This represents a further
increase in the number of students that received funding
and an increase in monthly grant payments. In addition, the
federal government also supports young people with special
talents via a variety of scholarship programmes. The number
of scholarships granted by the federal government to students
in Germany has more than doubled in just six years. Whilst
around 16,400 mostly young people received scholarships in
2005, this figure increased to around 37,000 by 2011. Amongst
other things, 2011 saw the introduction of the Germany Schol-
arship that offers talented and high-performing students a
grant of 300 euros every month, half of which is provided by
private funding agencies and the other half by the federal gov-
ernment. In 2011, the Germany Scholarship was able to raise
around 10 million euros of additional private funds to support
talented students. The government is also involved in funding
vocational training via vocational training grants and appren-
ticeship benefits.

In 2011, the federal and state governments launched the
competition Advancement through Education: Open Universi-
ties. The competition also aims to remove artificial barriers
between work and universities, thereby permanently securing
a pool of skilled personnel. The funding of the first wave of the
competitions started in October 2011. The public tender for the
second competition round starts in 2014.

More vocational further training is an imperative part
of mastering the challenges presented by the demographic
change in the expert market. The federal and state govern-
ments therefore intend to increase the further education ratio
to 50% of the working population by 2015. The willingness to
attend further education courses will be encouraged via fund-
ing by the federal employment agency and the job centres,
measures such as the successfully introduced education bonus
and the Upgrading Scholarships programme for particularly
talented professionals.

Developing foreign potential

The utilisation and funding of domestic potential alone will
not be enough to counter the effects of the demographic
change. The federal government therefore wants to facilitate
the immigration of qualified experts by implementing the

EU highly-qualified persons directive (Blue Card). The federal
cabinet passed a draft of this law in December 2011 to improve,
among other things, the legal residence rights and prospects of
foreign graduates of German universities.
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5 Intensification of European and international cooperation

Growing importance of international cooperation

Science and research play an important part in mastering
major global challenges. The growth in the number and depth
of the international interlocking of many social fields enhances
the value of international cooperation in science and research.
This is particularly prevalent in the search for scientific answers
to global challenges, for instance climate change; the quality of
the answers is highly dependent on the cross-border coopera-
tion of international research and expert teams.

Research and education are the most important drivers for
the development of innovations and for coping with social and
scientific structural change - in Germany as well as in its partner
countries. Research and education are growing in importance
in the field of international cooperation in terms of the overrid-
ing goals of foreign policy, be it in the areas of commerce, se-
curity, European integration or global cooperation for finding
solutions to global challenges such as climate and environmen-
tal protection, health, migration or demographic change.

The federal government’s research and innovation policy
objectives, in conjunction with Europe’s declared intention to
become the world’s most competitive science-based economy,
calls for better exploitation of the opportunities presented
by increasing internationalism. The federal government has
responded to these challenges in its strategy to internation-
alise science and research. The combination of the High-Tech
Strategy, the Joint Initiative for Research and Innovation and
the Excellence Initiative makes this Strategy of the Federal Gov-
ernment for the Internationalization of Science and Research a
core element of German research policy.

Strategy of the Federal Government for the
Internationalization of Science and Research

The Strategy of the Federal Government for the Internationaliza-
tion of Science and Research has four designated priority fields
that form the central theme of the international activities of
German science and research. The strategy aims to identify the
best knowledge, the optimal structures and the most appropria-
te processes by means of continuous international comparison
and to exploit these for Germany as a science and research
location. They should act as guidelines and also the starting
point for cooperation with all those involved in the German
science and innovation system, support the goals and the impact
of the tasks and missions of the German science, research and
intermediary organisations in the international environment
through improved coordination and exchange of information,
and thereby tap previously inadequately used synergy potential.

Strengthen cooperation with the world’s best

Germany wants to further develop the quality of its education
and research landscape to achieve the very highest level. All
efforts here focus on strengthening national excellence by,
amongst other things, further developing and intensifying co-
operation with the world’s best scientists, experts and institutes.
Today Germany is one of the most attractive study and research
locations; German researchers are popular partners throughout
the world. These two factors are closely interlinked and need to
be consolidated and further developed to a very high level.

Developing innovation potential at an international level

Help is provided to companies, research institutes and universi-
ties when developing their international innovation potential,
allowing them to improve their position in the global competi-
tion. The innovation policy has two key focuses: The effective
use of global knowledge for own research-driven innovations
and facilitating the access of innovative German products and
services to international markets. This includes the design of
innovation funding framework conditions for international co-
operation and funding the creation of a network between Ger-
man innovation organisations and partners across the world.

Strengthening the cooperation with developing countries in
education and research in the long term

The Strategy of the Federal Government for the Internation-
alization of Science and Research aims to give a new quality
to the cooperation with developing countries in the fields of
education, science and research by further expanding voca-
tional training, tertiary education, science and research, in
particular with a view to their overall correlation. At the same
time, this cooperation also affords the development and ex-
pansion of capacities in developing countries. As a result, this
gives German education, science and research institutes the
opportunity to network with partners in developing countries,
thereby creating the necessary basis for addressing joint solu-
tions to global issues.

Assuming international responsibility and coping with
global challenges

At the start of the 21st century, humankind faces immense
and globally-impacting challenges: resource consumption,
climate change and a loss of biodiversity threaten our future.
Supplying citizens and commerce with safe, inexpensive and
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environmentally-friendly energy, food and other resources

has become a systemic transformation task. Coping with these
challenges requires effort in all political areas. By virtue of its
research and innovation capacities, Germany is in a position to
make asignificant contribution toward finding evidence-based
solutions to global challenges.

Implementation of strategic goals

To implement the Strategy of the Federal Government for

the Internationalization of Science and Research, the federal
government is committed to achieving political consensus and
cooperation in the fields of education, science and research
atan international level within this legislation period. This
includes, for instance, government consultations in which edu-
cation and research play an important role (e.g. with Russia in
July 2011, China in June 2011, India in May 2011, Israel in January
2011 as well as the government consultations with France that
take place regularly every six months). It also includes negotia-
tions as part of the Science Technology Cooperation (WTZ).
Since the end of 2010, the BMBF has been negotiating this
Cooperation on behalf of the federal government with seven
partner countries (China in November 2010, USA and Canada
in September 2011, Russia in October 2011, Chile and Mexico in
November 2011, Vietnam in November 2011). The consolidation
of international cooperation is also furthered in the so-called
“research forums” - in 2011 with partners such as Israel (June
2011) and France (October 2011).

Implementation in bilateral cooperation

Bilateral cooperation with important partner countries
throughout the world is a key part of Germany’s international
cooperation in the field of research and consequently raises the
profile of Germany’s research policy. In particular, this applies
to countries with a high level of development dynamism and
important future markets and it is also strategically important
in terms of attractive science and technology resources. Bilat-
eral cooperation is usually organised within the scope of the
Science Technology Cooperation, although the focus remains
on long-term exchange programmes and joint research pro-
jects. New approaches evolve via the interlocking of networks
and clusters and better inclusion of stnall and medium-sized
enterprises in the field of technology cooperation. For exam-
ple, Germany cooperates with Israel as part of the Central
Innovation Programme for SMEs (ZIM).

Further examples of bilateral cooperation are the German-
French research projects in the field of “Genomics and Patho-
physiology of Cardiovascular and Metabolic Disease”. Another
German-French research cooperation that has proven success-
ful is the DEUFRAKO scheme that promotes a large number of
strategically important traffic projects.

Another scheme worth mentioning is the German-Brazil
Year of Science, Technology and Innovation 2010/11 (DBWTI).
The DBWTTI also played an important role in implementing the
Strategy of the Federal Government for the Internationaliza-

tion of Science and Research and contributed towards better
cooperation whilst at the same time raising visibility. Under the
joint motto “sustainably innovative®, over 100 German-Brazilian
events relating to the overriding issues of sustainability and
innovation took place up to April 2011. The plans for a German-
Brazilian research fund also highlight the intention to maintain
these bilateral activities in the medium to long term. Against
this background, a joint declaration of intent was signed by the
research ministries of both countries in April 2011. The BMELV
and BMBF 2011 also signed a “Memorandum of Understanding”
with the Brazilian state agricultural research organisation Em-
praba, which serves to further strengthen bilateral cooperation
of both states in the field of agricultural research.

A further example that highlights the importance of bilat-
eral research cooperation is the “Memorandum of Understand-
ing” between Germany and China for scientific cooperation in
electro mobility basic research which coincided with a visit by
the federal minister Schavan to China in June 2010. This paved
the way for a union of German technical universities (TU9) and
a group of Chinese universities headed by the Tongji University
to start basic research cooperation for electro mobility. Also,
the first foreign investment in China’s manned space pro-
gramme in 2011 and the fact that the German research system
SIMBOX was taken on board the space capsule Shenzhou-8 re-
flects the international recognition of German research work.

The Commission of Experts for Research and Innovation
also emphasizes the challenge presented by the emergence of
China for Germany as an economic location and welcomes the
many existing cooperations between the two countries.

The most important instrument of the bilateral and re-
gional cooperation has proven to be the projects by the agency
establishment teams of the German Centre for Research and In-
novation (DWIH) in New York, Sao Paulo, Tokyo and Moscow in
2011. The establishment and operation of the DWIH or centres
isrealised in cooperation with the Federal Foreign Office, BMBF
and the “Alliance” of the science organisations since 2009.

European implementation: Expanding Europe

Germany is playing an active role in designing the develop-
ment of the European Research Area (ERA). The start of the
five ERA initiatives in 2008 (1. Better career opportunities

and more mobility: a European partnership for researchers,
2.Research infrastructures: ESFRI and Legal framework for

a European Research Infrastructure Consortium - ERIC, 3.
Knowledge transfer: European Charter on handling intellectu-
al property, 4. Joint programme planning: coping better with
joint challenges, 5. European strategy framework for inter-
national scientific and technological cooperation) represent
the start of key structural elements that will clearly define the
profile of the ERA. When coordinating national activities and
programmes in terms of the ERA, the principles of spontaneity
and variable geometry are central factors. As a supplement

to national research programmes, the 7th European frame-
work programme for research, development and demonstra-
tion (research framework programme) has now become the
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world’s largest programme in this field. To fully exploit the
opportunities presented by this programme, German appli-
cants are offered a very broad range of advisory services. The
federal government contributes to this research framework
programime via the Network of National Contact Offices (NKS).
European intergovernmental initiatives, such as EUREKA and
COST, also provide an open framework for applied research
and development. European research organisations such as
CERN form the institutional basis of research in Europe.

Germany has played an active role in drafting position
papers and issuing statements in the run-up to the coming
research framework programme for research and innova-
tion, “Horizon 2020” which will start in 2014. The federal
government is in particular committed here to the principle
of excellence as a criterion for funding, the simplification of
the funding procedures, the greater weighting of funding for
cooperation projects and strengthening key technologies. The
integration of the European Technology Institute (EIT) in “Ho-
rizon 2020” and the expansion of the basicresearch orientated
European Research Council (ERC) are special priorities for the
further expansion of the European research area.

European cooperation is particularly important with
regard to energy technologies. The federal government sup-
ports the European Commission’s Strategic Energy Technol-
ogy (SET) plan and is involved in its implementation. The goal
is to strengthen applied energy research in key technologies
of a European dimension; this includes network technology,
wind energy and biomass.

Implementation on a global level: assuming responsibility
for research policy on global issues

Germany wants to assume greater responsibility for research
policy at the international level, allowing it to contribute to
solving global challenges such as climate change, resource
scarcity and the spread of infectious diseases. This calls for
multilateral initiatives by various research policy shapers and
the involvement of the new powerful policy makers. Within
the framework of the G8 and the OECD, the BMBEF is striv-

ing to improve multilateral cooperation and the steering of
research policy.

This applies, for instance, to securing the supply of food
throughout the world despite the increase in the global
population. More food needs to be produced on less and less
land. Climate change has also impacted on the supply of food.
Droughts and flooding have led to failed harvests, which in
turn leads to an increase in prices and food scarcity. Both have
the potential to cause regional civil unrest. Research must lead
to sustainable and higher agricultural productivity, a higher
yield potential of plants in various climatic conditions and in
various soil conditions, as well as to the development of innova-
tive agricultural equipment.

One example of a scientific contribution made to solving
global problems is the climate competence centres that were
opened by the BMBF in 2010. Working with partners from south-
ern and western parts of Africa, this initiative concentrates on

setting up Regional Science Service Centres that address the is-
sues “climate change and adapted land management in Africa”.

At the OECD, an international research network, under the
auspices of the German Institute for Development Policy (DIE),
started in 2010 to analyse, at the initiative of BMBF, what kind of
multilateral cooperation is best suited to address global chal-
lenges such as climate change, energy scarcity, food crises or
international infectious diseases. These scientific insights will
be used to draft and specify OECD guidelines for multilateral
research cooperation.
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CO,-neutral, energy-efficient and climate-adapted cities

Cities are the biggest consumers of energy and resources in Germany. Cities and urban areas there-
fore play a key role in mastering the huge challenges we face in the 21st century. Owing to the sig-
nificant and continuously growing need for adjustment and the various ways in which the cities are
affected by climate change, all participants in society and all political fields are called upon to work
in an interdisciplinary manner and to merge their endeavours both in practice and when drawing
up concepts.

Realising the future vision of “CO,-neutral,
energy-efficient and climate-adapted cities” is
possible if simultaneous steps are taken to
promote the energy-related modernisation of
buildings and production plants, the future-
proof design of sustainable mobility and the
development of intelligent energy networks.
Cities must adapt to climate change and also
take into account the surrounding regions and
diverse city-rural correlations. The activities
depend on the widespread participation by all
members of society.

The responsible ministries have already
looked in depth at the challenge “CO,-neutral,
energy-efficient and climate-adapted cities”
which has been identified as one of the most
important future political issues. They are
supported in their efforts by the Industry-

Science Research Alliance. The vast amount of findings and innovation and research-policy initiatives run by the
solutions for partial aspects of this complex issue available responsible ministries today and brings together various
today at the various levels of action and awareness is approaches. Firstly, the efficiency of important research
impressive. The High-Tech Strategy addresses the numerous findings will be tested in practice at an early stage and

secondly, steps will be taken to ensure that
individual questions arising from the practical
tests are re-incorporated into the research
work.

Responsible ministries: BMVBS, BMBF

Other ministries involved: BMU, BMWi
Budget: The current budget provides for up to
560 million euros funding for this foreward-
looking project.
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Renewable biomaterials as an alternative to oil

Crude oil currently forms the basis for the global economy as a fuel and also as a source material
for many chemical products; however, sources are rapidly depleting and burning oil is accelera-
ting climate change. Renewable resources that can be used both as a source of energy and also as
materials are a promising alternative to crude oil and other fossil fuels such as coal and gas. The
aim of this foreward-looking project is to explore and tap their potential and is an integral part of
the government’s National Research Strategy BioEconomy 2030. The project is accompanied by
the Industry-Science Research Alliance. On its recommendation, the federal government set up a
BioEconomy Council in 2009.

The foreward-looking project has two major
objectives: Firstly, to increase the use of biomass
without competing with food production by
optimising the yields on existing agricultural
areas and also making efficient use of inedible
parts such as plant stems. Secondly, similar to the
current crude oil refineries, it wants to establish
new processes that make full use of biomass: The —
aim is that in the future, bio-refineries will be able
to convert biomass into fuels such as ethanol and
into components for chemicals and plastics.

Pilot bio-refinery plants will be commissi-
oned in summer 2012 by the Chemical-Biological
Process Centre (CBP) in Leuna and by the
company Sidchemie in Straubing. The CBP,
which is coordinated by the Fraunhofer-Gesell-
schaft, belongs to the “Bioeconomy” cluster that
won the Leading-Edge Cluster Competition run
by the BMBF in January 2012.

"é

The government’s “Bio-Refinery
Roadmap”, which it will be presenting in
the middle of 2012, shows how well the
government is equipped for designing a
future ecology-based economy in the
face of global competition.

Responsible ministries: BMBF, BMELV
Other ministries involved: BMI, BMU,
BMVBS, BMWi, BMZ

Budget: The current budget provides for
up to 570 million euros funding for this
foreward-looking project.
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Intelligent restructuring of energy supply

Opting out of the nuclear energy programme and realising the transition to a new energy era in
favour of renewable energies are extremely ambitious tasks, the success of which depends on close
cooperation of politics, industry, science and society in general. Science in particular assumes an
important role in promptly laying the necessary foundations and achieving technological breakt-
hroughs to secure a sustainable energy supply in Germany. The government’s 6th Energy Research
Programme, which was started in August 2011, outlines the path of this foreward-looking project.
It is the result of an extensive consultation process and was coordinated with research activities by
private enterprises and scientific institutes. The Industry-Science Research Alliance will accompany

this foreward-looking project.

This foreward-looking project draws its
strength from the technical synergies of
the ministries involved. This is reflected
inthe three inter-ministry research
initiatives. The first initiative “Energy
storage” has already been started.

Two furtherinitiatives on the topics of
“Networks” and “Solar construction/
energy-efficient cities” will follow. The
work group “New Technologies” from
the “Future-Proof Networks” platform
will also be presenting specific recom- L
mendations for setting research and

|

development priorities. The coordinati-

on platform “Energy Research Policy” by

the ministries will also be established on

a national level with the Ldnderand on an international level

with European research institutes to optimise the coordinati-
on of the research activities in the energy sector.

Despite its great commitment to funding research, the
government believes that the main responsibility for
researching and developing innovative energy technologies

to achieve a successful transition to a new energy era lies
with private enterprises, which is why they were also con-
sulted when the 6th Energy Research Programme was
drafted and will continue to be involved in the further
coordination of these activities. The foreward-looking
project “Intelligent Restructuring of the Energy Supply”
reinforces the government’s position that Germany can
become one of the most energy-efficient and environmental-
ly-friendly economies in the world.

Responsible ministry: BMWi

Other ministries involved: BMELV, BMVBS, BMU, BMBF
Budget: The current budget provides for up to 3.7 billion
euros funding for the 6th Energy Research Programme.
These funds will primarily be used to implement the
foreward-looking project.




26

FOREWARD-LOOKING PROJECTS

FOREWARD LOOKING PROJECT

Treating diseases more effectively with the help

of personalized medicine

Modern molecular biology has inspired health research and opens up new perspectives for evidence-
based medicine. Amongst other things, it aims to identify diagnostic markers that allow the risk of
disease to be assessed, the success of therapies to be forecast and their progress monitored. Iden-
tifying and validating these biomarkers is one of the central objectives of individualised medicine,
which was defined a research field for the first time by the federal government in its health research
framework programme that was passed in December 2010. It is currently developing a plan of action
that will be published in spring 2012 with the support of the Industry-Science Research Alliance and

the Health Research Council.

Primarily, the federal government plans to fund research
projects that build permanent bridges between basic
research, clinical research and practical application in order
to facilitate a more efficient medical service that benefits
patients. It will therefore be concentrating on projects that
are developed and implemented jointly by parties from the
fields of science, clinical care and private enterprises. The
research work will also be looking at the ethical aspects of
individualised medicine, such as the prevention of discrimi-
nation. There is a range of information and training courses
available to promote patient self-responsibility.
Individualised medicine is not only important for patient
care; itis already playing an importantrole in the private
sector. In the tumour therapy field in particular, a diagnostic
test that forecasts the positive effect of a medicine is
frequently becoming a prerequisite for appropriate
treatment. At the end of 2011, there were already 16 active
pharmaceutical ingredients in Germany. When developing
these kinds of tests, most pharmaceutical companies seek to

cooperate with small and medium-sized
biotechnology companies as innovation partners.

The importance of individualised medicine
has grown significantly in German universities,
clinics and large research institutes. The
Helmholtz Association wants to make this
research field a special strategic cross-cutting
task within its centres; the Fraunhofer-Gesells-
chaftis setting up its own project group; and
the biological-medical institutes of the Max
Planck Society are carrying out the necessary
basic research.

By further networking public and private
organisations in the individualised medicine
field, the federal government believes it is on the
right track to consolidating Germany’s position
in this rapidly growing global research field.

Responsible ministry: BMBF
Other ministries involved: BMG
Budget: The current budget provides for up to 370 million

11.‘ euros funding for this

foreward-looking project.
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Better health through targeted prevention

and an optimised diet

A healthy lifestyle can help to ward off iliness. The future funding will primarily be used for preven-
tion research to better understand modes of action, primary, secondary and tertiary prevention as
well as health promotion. Investigating the benefit of preventive action will be of particular impor-
tance as well as issues relating to quality, efficiency and specific target group approaches. Preventi-
on also needs to take into account the specific gender differences.

In addition, the demographic
change means that more
attention will be paid to the
better use of preventive
potential, also for older people.
Alongside other lifestyle
factors, correct nutrition also
plays animportant role. The
specific correlations between
nutrition, other lifestyle
elements, such as sufficient
exercise, dispensation with
smoking, reduced alcohol consumption, genetic disposition
and the environment, have not yet been adequately
explored. One special area of research interest is the
interaction between the various ingredients of foods and
the human organism. As part of the foreward-looking
project, the federal government will be presenting a
“Prevention and nutrition research plan of action” in
autumn 2012 that will outline the need for research into
prevention and nutrition and also takes into account
interface topics. The project will be accompanied by the
Industry-Science Research Alliance.

Diabetes, cardiovascular ailments and cancer are
widespread diseases whose cause is primarily put down to
poor exercise and diet .
behaviour, and other lifestyle W" "’ - A\
factors. The epidemiological .
data base for this hypothesis
however is small and shall be
improved by developing a P
“national cohort”. This,
Germany'’s largest populati-
on study to date, will be reali-
sed in a network comprising
university and non-university
research institutes. It will

contain more than 200,000
people whose habits and state
of health are monitored on a
regular basis over along period
of time to identify reliable
indicators for early diagnosis
and prevention.

At the same time, the
federal government wants to
ensure greater scientific
competence in the Food sector
by promoting individual
research locations and junior scientists. The current
interdisciplinary competition “Innovations and New Ideas
for the Food Sector” reflects its commitment in this field. It
also wants to encourage the food industry to come up with
more health-promoting innovations. Their strategies
already pay serious attention to the individual health needs
of the consumers. A large number of university and
non-university research institutes, also the new German
Centres for Health Research, are supplying valuable
information for prevention and nutrition research. The
foreward-looking project also provides important impul-
ses on an international scale, for instance as part of the
European Joint Programming Initiative “A healthy diet for a
healthy life”.

Responsible ministry: BMBF

Other ministries involved: BMELV, BMG

Budget: The current budget provides for up to 90 million
euros funding for this foreward-looking project.
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Living an independent life well into old age

The percentage of older people in the population is growing continuously. In 2030, 22 million
people older than 65 will be living in Germany. This equates to 29% of the total population. The
demographic transformation to a society with high life expectancies poses challenges but also
opportunities which need to be taken. Consequently, the federal government drafted and passed
the research agenda “The New Future of Old Age” at the end of 2011 which will be managed by the
BMBF. The lines of action of this foreward-looking project are oriented towards the agenda‘s six
research fields. The Industry-Science Research Alliance will also accompany this project.
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This foreward-looking project explores causes and conse-
quences of the demographic change in Germany and how
this affects the lives and roles of older people in society. This
are basic questions of the first research field, which include
the Berlin Aging Study |l and the German Ageing Survey.
Other lines of action of this foreward-looking project look
specifically at issues relating to getting older. The aim is to
develop new care concepts, techniques and services that
not only take into account the demographic change but
also raise the level of appreciation for older people. The
project will be examining how older people can make use

of their competence and experience in business and society
and how their potential can be retained and tapped, for
instance in mixed age work groups or in volunteer positions.
In parallel to the government’s Health Research Framework
Programme, investigating the biological mechanisms of
ageing will allow more people to age in a healthy manner.

A further goal are building solution that allow older people
toremain in their own homes safely and independently,
barrier-free and possibly supported by age-appropriate
assistance systems. To ensure that older people can

participate in society, they need to be
mobile and in contact with others. This
necessitates both age-specific adaption
of communal structures and also the
development of age-appropriate mobility
and communication technologies. It is
imperative for the quality of life of older
people and their families to develop
in-depth concepts that allow dignified
care to be administered - preferably in
their own homes.

This foreward-looking project reflects
the federal government’s endeavours to
actively and productively address the
demographic change that affects most of
the developed countries in the world. All
generations will profit from the results of
this foreward-looking project.

rar
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Responsible ministry: BMBF

Other ministries involved: BMAS, BMFSFJ, BMG, BMI,
BMVBS, BMWi

Budget: The current budget provides for up to 305 million
euros funding for this foreward-looking project.
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Sustainable mobility
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Mobility is an indispensable prerequisite for personal freedom, social cohabitation and economic
prosperity. However the growth in global traffic is taking up more and more space and resources. It
creates noise, traffic jams and pollutes the air. In light of climate change, the growing global popu-
lation and the limited supply of fossil resources, future mobility needs a new sustainable basis. The
government has therefore ensured that the objective of this foreward-looking project is to develop
highly secure models for sustainable mobility that not only reduce emissions and the impact on the
environment, but which also enhance the competitiveness of the German economy. They are advised

here by the Industry-Science Research Alliance.

The foreward-looking project is bound to the federal
government’s energy concept plans to reduce the final
energy consumption in the traffic sector by 40 % by the year
2050 compared to 2005. In line with its strategic im-
portance, it bundles the numerous research focal points
and initiatives of the various ministries. The aim is to
improve energy efficiency and environmental compatibili-
tyin the passenger and freight transport sectors. It will
make an important contribution to realising innovative
forms of private motorised transport, making public
transport more attractive, modernising rail traffic,
optimising air traffic and creating user-friendly intermodal
interfaces. It will also endeavour to adapt the entire traffic
infrastructure to the challenges of climate change. Future
traffic planning in the cities will be aligned even more
closely to the needs of the people.

An important component of the foreward-looking
projectis the government programme “Electromobility” that
was started in 2011 and which aims to ensure that there will
be one million electrical vehicles on Germany’s roads by the
year 2020. This necessitates close cooperation between the
automobile manufacturers, suppliers, energy suppliers and
ICT companies. Parallel to this, other alternative energy
storage systems will be tested such as hydrogen and fuel cell
technologies. Driver assistance systems that allow ICT-sup-

ported intelligent driving and electronic mobile information

and services will furtherimprove traffic safety and lead to
additional energy savings. In light of the growing amount of
freight traffic, it is extremely important that logistics
processes are designed more effectively and transport flows
are networked more efficiently.

This foreward-looking project by the federal government
underscores its ambition to consolidate Germany’s position
as a leading supplier of sustainable mobility solutions in the
face of the global challenges emanating from the growing
traffic and transport flows.

Responsible ministries: BMVBS, BMWi

Other ministries involved: BMBF, BMELV, BMU

Budget: The current budget provides for up to 2.19 billion
euros funding for this foreward-looking project.
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Web-based services for businesses

The Internet has rapidly become more than just a worldwide infrastructure for accessing informati-
on; over the years, it has become a platform for services available anywhere, anytime as reflected in
the success of hundreds of thousands of different applications for all areas of life. Until now, these
applications have primarily targeted private users, although increasingly business applications are
also being integrated into the business processes of many companies and administration bodies.
Internet-based services open up vast growth potential for both IT suppliers and also IT users. This
foreward-looking project by the federal government, which is accompanied by the Industry-Science
Research Alliance, takes this into account.

The foreward-looking sector. The heart of the
project builds upon the further development of
research programme the foreward-looking
“THESEUS - New Technolo- projectis the “Cloud
gies for the Internet of Computing Campaign”
Services” that was started that was started in 2011.
by the federal government In an open dialogue,
in2007. Under the auspices parties from industry,

of THESEUS, technologies science and politics

are developed that address the challenges
specifically aim to simplify existing in the distributi-
on and use of cloud
computing. Thisincludes
issues such as standards,

access to information, to
link data to new knowledge

and create the basis for new

services in the Internet. IT security and the legal
Decisive for this is the framework. Cloud
development of semantic computing represents a
technologies that can separate important and non-important paradigm shift for IT suppliers: They need to react with new
information in a specific context. The foreward-looking business models. At the same time, cloud computing offers IT
project also incorporates the Leading-Edge Cluster “Software users many new possibilities. In the future, they will be able to
innovations for digital companies”, which underscores design their IT more flexibly and efficiently allowing them to
Germany’s important position in the company software concentrate on their core business. The aim is to help small

and medium-sized enterprises make the switch via the
technology programme “Trusted Cloud” and the funding
initiative “KMU-innovativ scheme: ICT”.

The federal government aims to use this foreward-looking
project to consistently improve Germany’s competitive
position in terms of the current rapidly growing Internet of
Services.

Responsible ministry: BMWi

Other ministries involved: BMBF, BMI

Budget: The current budget provides for up to 300 million
euros funding for this foreward-looking project.
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Industry 4.0

FOREWARD LOOKING PROJECT

The private sector is on the threshold of the fourth industrial revolution. Driven by the Internet, real
and virtual worlds are growing more and more into an Internet of Things. The main characteristics
of tomorrow’s industrial production are the high level of individualisation of the products under

the conditions of a highly flexible (large series) production, the extensive integration of customers
and business partners in business and value-added processes and the coupling of production and
high-quality services that result in so-called hybrid products. The German private sector now has the
opportunity to play an active role in designing the fourth industrial revolution. We want to support
this process with our Industry 4.0 foreward-looking project.

The foreward-looking
project Industry 4.0 is
connected to important
technology, commercial
and socio-political
location perspectives. In
the field of (software-
intensive) embedded
systems, Germany
assumed a leading
position early onin the
automotive and mechani-
cal engineering sectors.
Growing in importance
are the so-called Cyber-
Physical-Systems (CPS), i.e.
the networking of
embedded ICT systems with each other and the Internet. In
addition to the rising level of automation in the industry,
the development of more intelligent monitoring and
autonomous decision processes is important in order to
control and optimise companies and entire value-creation
networks in almost real-time. The aim is to unlock new kinds
of business models and significant optimisation potential in
production and logistics. In addition to this, there are new
services forimportant application areas, such as the
demand fields of mobility, health, climate and energy
identified in the High-Tech Strategy.

The government became proactive in the fields of
Embedded Systems and Internet of Things at an early stage:
evidence of this are the results of successful initiatives such
as Digital Product Memory, Changeable Logistics Systems,
Autonomics, NextGenerationMedia and excellence clusters,
forinstance the “Integrative Production Techniques for
High-Wage Countries” and “Cognition for Technical
Systems”. The latest example is the Leading-Edge Cluster
“Intelligent Technical Systems” from Ostwestfalen-Lippe

(“It’s OWL”) that was
selected in January
2012.

Atthe govern-
ment’s initiative,
experts presented a
“National Roadmap for
Embedded Systems”
backin2009.

The new strategic
direction for research
in the fields of
production, services
and work design are
also addressed in the
realisation of the
foreward-looking
project Industry 4.0. The focal points of the “Smart Factory”
issue lie on intelligent production systems and procedures
and creating distributed and networked production
facilities. Parallel to this, strategic funding will be provided
within the foreward-looking project for the Internet of
Things and the foreward-looking project Industry 4.0.
Under the heading of “Smart Production”, cross-company
production logistics, man-machine interaction and 3D in
industrial applications will also be explored more closely. It
is of paramount importance here to encourage the close
involvement of small and medium-sized enterprises as
suppliers and users of “smart” production methods. The
foreward-looking project will be supported by the Industry-
Science Research Alliance.

Responsible ministries: BMBF, BMWi

Other ministries involved: BMI

Budget: The current budget provides for up to 200 million
euros funding for this foreward-looking project.
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Secure identities

Trust is priceless and the basis for all dependable relationships. Trust can also be created in the
Internet if people can be sure that their own and others’ identities are just as safe as in real life.
The government has set up this foreward-looking project under the auspices of the BMBF and the
BMI to show how this can be achieved. Safe identities will allow users to exercise their right to self
determination where information is concerned in the worldwide web and at the same time, form
the solid basis for business in the virtual world. This allows web-based business models to enjoy
sustained growth and efficiently combat the problems of cyber criminality, such as identity theft
and fake websites, which are still widespread today. This foreward-looking project works in close
cooperation with the foreward-looking projects “Internet-based services” and “Industry 4.0” and is
accompanied by the Industry-Science Research Alliance.

The federal government’s Cyber Security Strategy
presented in 2011 plans to ensure the highest
possible level of security in the Internet in Germany
without compromising the benefits and possibili-
ties it offers. In addition to establishing the National
Cyber Response Centre and funding three compe-
tence centres for IT security research as technologi-
cal participants, the government will also focus on
research and interdisciplinary approaches to
socio-scientific issues. First examples, such as the
issue of “Safe identities”, which have already been
started, are the nationwide introduction of the new
identity card with its online identity function,
DE-Mail for safe electronic communication and the
technology programme “Trusted Cloud”. A new

area is the research into safe cloud computing as a
separate line of action within the foreward-looking

project. Parallel to this, research at the technology level will international level is therefore an integral part of the
focus on security of critical IT infrastructures and basic foreward-looking project. The federal government has
research in the field of safe, trusting hardware. Funded by the already appointed a coordination team for cyber foreign poli-
federal government and coordinated by acatech, the cy. In the medium-term, the federal government wants to use
interdisciplinary project “Internet-Privacy — a culture of this foreward-looking project to claim a “Pole Position” for
privacy and trust in the Internet” has been started. First Germany and set worldwide standards for a trustworthy
recommendations for action will be presented by the project Internet “Made in Germany”.

participants ata

symposium in March Responsible ministries: BMBF, BMI

2012. There can be no Other ministries involved: AA, BMVBS, BMWi

national island Budget: The current budget provides for up to 60 million

solutions for safe euros funding for this foreward-looking project.

identities in the
global Internet;
cooperation at the
European and
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Part II: Structures, Resources and funding measures
of the German research and innovation system

The German research and innovation system has an outstand-
ing reputation across the world and can look back on along
tradition. Results of basic research and applied research and
development (R&D) have always been the main drivers of social
and economic development in Germany.

Although national research and innovation systems share
similarities across the world, they are all subject to continuous
change to their specific forms, resulting from social, economic
and political developments.

Fig. 6

The complexity of funding research and innovation is
apparent in this context. It is obvious that in the future, Ger-
many’s competitive edge will largely depend on the strength
ofitsresearch and innovation system. In light of social and
global challenges, we still need a diverse research landscape
thatis characterised by a variety of different institutions and
participants. Close interaction between basic research, applied
research and industrial development is an important require-
ment for ensuring that research results become innovations.

Gross domestic expenditure on research and development (GERD)

by the Federal Republic of Germany by funding and performing sectors 2009
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1 The Germanresearch and innovation system

There are complex correlations between the sectors that un-

dertake research and development and the financing sectors.

Figure 6 outlines these correlations.?

11 Wheredoresearch and
development take place?

Figure 7 shows where research and development is carried
out in various public and private institutions and their inter-
relationships.

Public institutions, private non-profit institutions

Public facilities are primarily the universities - universities and
universities of applied science. Whilst university research is
characterised by its thematic and methodological breadth, the
universities of applied science tend to concentrate on applica-
tion-orientated research. One of the main tasks of both types of
universities is training junior scientists.

In addition to the research carried out by the universities,
there is also a wide range of non-university research carried out
by private non-profit institutes. Besides the various academies,

Fig. 7 Stakeholders in the German research and innovation system

European
Commission

Federal Government

i

Public research

* Universities
*Academies
*Departmental research

* Research organisations (MPG, FhG, HCF, WGL)*

£

16 Governments of the Lénd?{'

Joint Science
Conference
Coordination

£

* Max Planck Society for the Advancement of Science (MPG), Fraunhofer-Gesellschaft (FhG), Helmholtz Association of German Research Centres (HGF)

Gottfried Wilhelm Leibniz Scientific Association (WCL)

** German Federation of Industrial Cooperative Research Associations “Otto von Guericke” (AiF)

*** German Research Foundation

by the state nor business or do not mainly provide services for companies in
the economy.

Private non-profit institutions: In national reports, this sector primarily com-
prises non-profit organisations financed by the state (e.g. HGF, MPG, FhG) and
the private non-profit organisations that are neither predominantly financed
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foundations etc., there are four research organisations with
various profiles and focal points that play a special role. The insti-
tutes of the Max Planck Society (MPG) in particular concentrate
on free basicresearch in innovative fields. The thematic focal
pointslie in the biological-medical, physical-chemical, social
science and humanities fields. The Fraunhofer-Gesellschaft (FhG)
focuses more on application-orientated research. In particular,
it carries out research for industry, service companies and pub-
lic organisations. The Helmholtz Association (HGF) comprises

18 natural science, technical and medical-biological research
centres which concern themselves with the task of monitoring
the long-term goals of the government and society in general.

In cooperation with university and non-university institutions,
strategic-programmatic leading-edge research is carried out in
six fields: energy, earth and environment, health, key technolo-
gies, structure of matter and aerospace, space travel and traffic.
Also, the Leibniz Association (WGL) comprises 87 institutions
that focus on application-based basic research and provide a
scientific infrastructure. There are numerous cooperations with
universities and companies as well as public administration.

Institutions of the federal government and the Lander
governments that carry out departmental research

Research and development activities by the federal and state
governments serve the preparation, support and implementa-
tion of political and administrative action and are linked to
accomplishing sovereign tasks. Regardless of whether the issue
is health and nutrition, climate protection and energy, mobil-
ity or security - political decisions need an in-depth scientific
base before decisions can be made. The departmental research
organisations work closely with the departments to identify
important challenges for tomorrow’s society and draft possible
courses of action for state measures.

Also, departmental research provides important, in part
statutory, research-based services for commerce and society in
the fields of testing, approval, the drafting of regulations and
monitoring. They are particularly involved in drafting and up-
dating statutory regulations and standards. In addition, fed-
eral institutions with research and development asignments
support junior scientists and run national, international and
supranational expert systems and databases as well as science-
based measuring networks.

This complex and broad range of tasks is realised by 40 feder-
alinstitutions with research and development asignments and a
further 6 R&D institutions with which they work on a permanent
basis. The addresses and brief descriptions of the federal and
state institutions with research and development asignments
are provided in the appendix of the full version of the BuFI 2012.
This also contains Internet links to research programmes and
quality assurance measures carried out by the institutions.

Business

The business sector plays an important role in the German
research landscape. Around two thirds of the research funds

invested in Germany every year for research and development
are provided by the private sector. These funds are used for
research within the individual companies and also for joint
projects with science partners. The research that is carried out
in this sector is by nature strongly oriented toward applica-
tion and is specifically designed to produce results that can be
directly exploited. Basic research plays a subordinate role in
the business sector.

The diversity of the German research and innovation system
isalso aresult of the federal structure and size of the country. Itis
characterised by a broad range of research fields and also allows
ahighlevel of specialisation in core areas. A further important
factor for the success and performance capability of German re-
search is the willingness of the various participants to cooperate
(e.g. by forming research associations between non-university
research institutes, universities and companies).

The complementary effect of private and publically funded
research and development opens up opportunities for joint
research projects and their financing. These kinds of coopera-
tive structures can be considered an important indication of a
highly developed and diversified R&D landscape that can truly
develop its full potential when all parties work hand-in-hand.

1.2 Who fundsresearch and
development?

The sophistication of the German research and innovation
system is also reflected in the way it is financed. R&D projects
in publically financed institutions are financed using exter-
nal funds; private research on the other hand is also partially
publically funded. Additionally, the research framework pro-
grammes of the European Commission are also important for
the R&D landscape in Germany.

In total, the share of expenditure for R&D in Germany in
2009 was 2.82% of the gross domestic product. The BMBF esti-
mates that in 2010 R&D expenditure will total around 2.82 % of
the gross domestic product. In absolute figures, the total ex-
penditure for R&D (federal government, states and the business
sector) rose from 55.7 billion euros annually to 67 billion euros
between 2005 and 2009, an increase of 20 %. It is expexted that
the R&D expenditure for 2010 still will be around 70 billion euros.
Figure 8 illustrates the expenditure by parties involved in R&D in
Germany, their research character and how they are financed.

1.2.1 Stakeholders in German
research funding

The federal government and the Lander

The federal system of the Federal Republic of Germany provides
both the federal and also the state governments in their respec
tive spheres of responsibility the opportunity to fund research
without the necessity for special funding laws.

Also, the federal government and the Ldnder can cooperate
in terms of the funding of institutions and scientific research
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R&D expenditure in billion euros (data: 2009) @ Publicinstitutes: public institutes for

Fig.8 The German research landscape
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The horizontal dimension “Funding” indicates the share of the business enterprise sector in the funding of the R&D activities of the respective

institutes. A value of “0” indicates 0% funding by the business enterprise sector; a value of “1” indicates 100 % funding by the business enterprise sector.
The vertical dimension “Research character” is calculated on the basis of publications (SCI publications per researcher) and patents (patent regis-
trations per1,000 researchers). An institution group lies closer to a value of “0” (maximum orientation to basic research), the higher its publication
rate and the lower its patent rate is. Inversely, an institution group lies closer to the value “1” (maximum orientation to applied research), the higher its
patent rate and the lower its publication rate is.

The following values were estimated: “Funding” for HGF, MPG, scientific libraries, archives, museums and “other”. “Research character” for public
institutes, scientific libraries, archives, museums, business enterprise sector and “other”. In contrast to the procedure described above, the research
character for the federal institutions with research and development asignments was estimated via the special role of these institutes in the field of
standardisation and not via the patent and publication rates.

The dimension “Research character” used the mean values for the universities and universities of applied science. The relative application-related
position of the universities is especially due to the very high patent rates in the universities of applied science. The position of the “bubbles” of the
individual institute groups in the coordinate system is oriented to the middle points of the circles. The coordinates of the middle points correspond to
the respective horizontal and vertical scale values.

The basis for the funding data: Table 1for R&D expenditure by the business enterprise sector according to the implementing sectors: Table 26 and 28
(see full version of the Federal Report on Innovation and Research 2012, in German only) for R&D funding of the remaining R&D institute groups; other
sources for industrial funding percentages: FhG annual report 2010, Rest: estimates: source for patents and publications: European Patent Office:
Patstat - Science Citation Index: SCISearch - Federal Statistical Office: series 11, number 4.3.2, series 14, number 6 - calculations and estimates by the

Fraunhofer-1SI and ZEW.

projects of supraregional importance pursuant to Art. 91b of
the constitution. This reflects the joint responsibility of the fed-
eral government and the Ldnder for research, which in many
cases calls for coordinated action in the interest of the nation
as a whole.

The government’s share of the state R&D expenditure alone
was increased from approx. 9 billion euros in 2005 to 12.8 bil-
lion euros in 2010. In 2011, the federal expenditure for R&D rose

again to 13.7 billion euros (budget); the budgeted R&D expendi-
ture for 2012 totals around 13.8 billion euros. This, for instance,
provides support for research in science sectors that have (as
yet) no direct impact on technological and economic develop-
ment but which serve the interests of society because basic
research is an impetus for application-orientated research
branches. Also, the science system trains qualified junior scien-
tists which makes funding highly important in this area.
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Business

The internal R&D expenditure by the business sector in
Germany in 2010 totalled 46.9 billion euros (+ 3.7 % more than
the previous year). An evaluation of the sector highlighted
significant differences: around 37% of the internal R&D
expenditure by the business sector was invested in automo-
tive engineering. Around 16 % of the expenditure was used for
electrical engineering R&D. This was followed by mechanical
engineering with approx. 10 %, the pharmaceutical industry
with approx. 8% and the chemical industry with approx. 7%.

In Germany, around two thirds of all gross domestic expen-
diture for R&D is financed by the business sector (cf. Table 1in
chapter 5).In 2009, the share of the R&D activities financed by
the business sector totalled 1.85% of the gross domestic product.
In 2005, this value was only 1.68 % of the gross domestic product.

Increasingly, the business sector carries out R&D with part-
ners from business and science. In 2009, around a fifth of the
R&D expenditure was spent on external research projects (at
other companies, universities, state research institutes etc.). By
comparison: in 1995 this totalled a tenth, in 2002 a sixth of the
R&D expenditure.

Of the expenditure spent by companies on R&D carried out
by external parties, around two thirds remained with domes-
tic companies. Almost a fifth of the R&D orders were contract-
ed to foreign organisations; in particular, companies in the
chemical and pharmaceutical industry have more R&D capac
ity abroad than domestically. Around a tenth of the external
R&D expenditure by the business sector went to universities
and university professors.

1.2.2 European Union

The research framework programmes managed by the
European Commission are playing an increasingly important
role within the R&D funding structure. In addition to the
significant financial importance of EU funding for the various
specialist fields, the European research programmes also

play an important role in networking science and research in
Europe, thereby helping to develop a European research field
and define the worldwide profile of the European research
landscape. The main goal of the 7th EU research framework
programme is the continuity of the content and instruments;
the budget for this has been set at approx. 54 billion euros for
the years 2007 to 2013, which is much higher than the previous
programmes. The installation of the European Research Coun-
cil (ERC) however represents a new, independent and knowl-
edge-driven funding structure for research; it aims to fund a
new type of basic research (pioneer research) in a European
competition in which the sole criteria for selecting the projects
is their excellence.

In addition, there are two further cooperation mecha-
nisms, COST (European Cooperation in Science and Technol-
ogy) and EUREKA (a pan-European network for market-orient-
ed, industrial R&D) that provide a framework for cooperation
between research institutes and companies in Europe without

providing direct funding. These cooperation systems, which
operate solely in the interest of science and business, are an ex-
cellent supplement to the European framework programmes
in variable geometry. The cooperation between EUREKA and
the European Commission was continued successfully and
intensified further via the joint funding programme Eurostars.
Eurostars is an R&D programme pursuant to Article 169 of the
EC Treaty (Art. 185 AEUV) that targets small and medium-sized
research enterprises. During the course of the programme
between 2008 and 2013, participating nations will have access
to around 300 million euros, a sum that will be topped up by a
further 100 million euros from the European Commission.

The EU Lifelong Learning Programme, which has a total
volume of around 7 billion euros for the years 2007 to 2013,
not only focuses on extensive exchange activities, in particu-
lar transnational projects to improve the quality of the educa-
tion systems; it also funds transnational networks in univer-
sity and vocational training research fields.

1.3 How does government funding
forresearch and innovation work?

Functional state research and innovation funding requires several
pillars. The legal foundation is stipulated in the constitution. In
compliance with the statutory framework, the federal govern-
mentand the Ldnder work together on state research funding. The
federal government and the Lédnder have several instruments that
they use to facilitate targeted research funding: project funding,
institutional funding and the financing of departmental research.

1.3.1 Legal principles

Funding research and development is the joint responsibility
of both state and society. Internationally competitive research
and the freedom of science anchored in Art. 5 Par. 3 of the con-
stitution necessitate appropriate financial framework condi-
tions. The financing competencies of the federal government
and the Ldnder are defined in the constitution.

The main constitutional regulations governing the joint
funding of science and research by the federal government and
the Ldnder are laid down in Art. 91b of the constitution. Accord-
ing to these regulations and based on agreements relating to
projects of supraregional importance, the federal government
and the Ldnder can work together to fund

e instititions and scientific research projects outside
universities,

e science and research projects at universities,

e research buildings at universities including
large equipment.

In addition, the federal government has financing compe-
tencies in particular for major scientific research projects
(e.g. aviation, aerospace, marine and nuclear research) and
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Fig. 9 Expenditure on research and development by the government as direct project funding
and departmental research according to department and expenditure by the EU that affects
R&D in Germany
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*As the budget for the 7th research framework programme (programm term 2007-2013) increases exponentially over time and therefore the annual instalments of
the expenditure by the EU that affects R&D in Germany also increase annually, it makes little sense to select a deadline year for the German allocation percentage of

the EU project funding. Therefore a mean value of the previous period is stated.

Source: BMBF, EU data: ECORDA contract database for the 7th FRP

international research institutes. The federal government and
the Linder also have financing competencies connected to the
completion of sovereign tasks and providing advice for politi-
cal and administrative decisions (departmental research).

1.3.2 Cooperation between the federal
government and the Ldander

In compliance with the constitution of the Federal Republic
of Germany, the federal government and the Ldnder work
together in the state research funding field. This not only
involves the research and science ministries at the federal and
state level, but also other departments (e.g. economy, agricul-
ture and consumer protection, environment and health).

The Joint Science Conference (GWK) offers a forum for
exchange and the coordination of the science and research
policy. It also serves the joint cooperation for the funding of
research organisations and projects of supraregional impor-
tance as a decision committee (e.g. in the Excellence Initiative
and the Higher Education Pact).

The German Council of Science and Humanities (WR),
comprising scientists, public figures and representatives of the

federal government and the Ldnder, advises the federal govern-
ment and the Ldnder with regard to the content and structural
development of the universities, science and research.

1.3.3 Federal funding instruments

The research and development is funded by the federal govern-
ment through target-oriented, short to medium-term research
funding (project funding) and also medium and long-term
institutional funding as well as within the framework of de-
partmental research.

Project funding

The project funding - in particular by the Federal Ministry of Edu-
cation and Research (BMBF), the Federal Ministry of Economics
and Technology (BMWi), the Federal Ministry for the Environ-
ment, Nature Conservation and Nuclear Safety (BMU), the Federal
Ministry of Food, Agriculture and Consumer Protection (BMELV)
and by the Federal Ministry of Health (BMG) - is distributed

via funding and special programmes based on applications for
fixed-term projects. In addition to individual projects, combined
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projects with several equal-ranking partners may also be financed.

Direct project funding is always specific to one research
field. One of the objectives here is to reach and maintain a high
international performance level in research and development
for selected areas.

The goal of indirect project funding is to help research in-
stitutes and companies - in particular small and medium-sized
enterprises - in their R&D endeavours. It targets, for instance,
the development and strengthening of research infrastructure,
research cooperation, innovative networks and the transfer of
staff between research institutes and the business sector.

Departmental research projects are also financed. R&D
projects are awarded by the department or institutions with
research and development asignments. The projects are funded
by the government within the legal and political framework
conditions applicable at the European and national level.

Atthe European level, the European Commission’s com-
munity guidelines for State aid for research, development and
innovation plays a decisive role. In particular, the national
framework conditions result from the Federal Budget Code
(Bundeshaushaltsordnung) and the Federal Budget Act (Bunde-
shaushaltsgesetz). The scientifictechnical aspects and admin-
istrative side of the funding projects are primarily supervised
by project managers, who are appointed to advise the persons
submitting the project request, to draw up the funding deci-
sion, to process the projects and check the success (including
exploitation of the results).

Institutional funding

Institutional funding not only refers to individual research
projects but also to the overall operation of and investments
inresearch institutes that are funded for longer periods by
the federal government or jointly by the federal government
and the Ldnder. This secures the research infrastructure,
competence and strategic direction of the German research
landscape. Important examples of this are the payments made
by the federal government and the Ldnder as part of the joint
research funding pursuant to Art. 91b of the constitution, e.g.
to the research organisations Helmholtz Association, Leibniz
Association, Max Planck Society and Fraunhofer-Gesellschaft.

Institutional funding is linked to stringent requirements
and therefore also accountability.

Departmental research (including contract research)

As part of the federal administration, the institutional core

of departmental research lies with those institutions with
research and development asignments. These are assigned

to a division of a specific federal ministry that also finances
them. In 2010, there was approx. 830 million euros available
for institutions with research and development asignments.
This was used to carry out 6.5% of the public R&D work by the
government within the scope of departmental research. Part
of these funds are used for placing, monitoring and analysing
external R&D projects (extramural processing of R&D projects)

undertaken by institutions of the science system. The institu-
tions with research and development asignments that carry
out departmental research are an important component of the
national and international science system and have outstand-
ing scientific infrastructures.
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2 Federal goverment’s research and innovation policy

Public funding of research, development and innovation in
Germany is primarily the task of the federal government,
which coordinates its research and innovation policy with the
Linder and also pursues the goal of stimulating research and
development activity in the economy and offering targeted
support.

Since 2006, the research and innovation policy of the gov-
ernment has been aligned to the principles of the High-Tech
Strategy for Germany (HTS). This represents the first compre-
hensive national innovation strategy with which the existing
scientific-technical competences are summarised and specifi-
cally expanded. In 2010, the success of this new approach
logically led to the development of the follow-on High-Tech
Strategy 2020 which focuses on current and future challenges
in Germany and across the world and identifies five demand
fields: climate/energy, health/nutrition, mobility, security
and communication. The plan of action for the implementa-
tion of the HTS describes 10 foreward-looking projects for
these fields stating clear objectives and milestones. The objec-
tive of the High-Tech Strategy is to ensure that Germany be-
comes a pioneer in these demand fields in terms of solving the
global challenges and providing answers to urgent questions
posed by the 21 century.

Supporting initiatives and programmes for funding key
technologies and optimising framework conditions for re-
search, development and innovation are just as important as
the consistent consideration of cross-cutting issues (e.g. fund-
ing junior scientists). Via the HTS, new value creation potential
for the economy is developed and qualified, future-proof jobs
are created in Germany.

The federal government research funding also comprises
activities for education research or research in the humani-
ties and measures for small and medium-sized enterprises.
PartII B of the full version of the Federal Report on Research
and Innovation 2012 (in German only) provides an overview
of the entire range of research and innovation funding by the
federal government.

The health and nutrition demand field comprises the
government’s research and innovation policy in the fields of
health, medical technology, research and development for
nutrition, agriculture and consumer protection:

Health research aims to establish basic new insights into
how to retain good health and fight disease and to also develop
solution concepts for existing and future social challenges.

Safe and tasty food, a healthy diet and dynamic regions
that offer their inhabitants both work and relaxation and

where the natural environment and the animals are protect-
ed are basic human needs. The agricultural, forestry, fishing
and nutrition sectors, as well as research can make significant
contributions here.

Measures in the climate and energy demand field concen-
trate on three main areas of funding: climate, environment,
sustainability, and energy research and energy technology as
well as regional planning and urban development:

What we know today about the way the climate is develop-
ingleaves no doubt about what we will face in the future: The
climate has already changed and will continue to do so. The
policy of the federal government therefore not only focuses on
action aimed at reducing the quantity of climate-damaging
substances to slow down the speed of climate change, but in
particular on comprehensive protection and adaption meas-
ures. Taking precautions and improving resistance in all sectors
is the goal of the German Strategy for Adaptation to Climate
Change (DAS).

The structural change to a sustained power supply system
needs forward-thinking innovations. Application-orientated
and basicresearch funding aims to clear the way so that re-
newable energies and efficient technologies can penetrate
the market. Research looks at a broad range of areas so that as
many options as possible can be developed for energy policy
decisions.

The major area of regional planning, urban development,
living and building research comprises, amongst others,
indicator-supported research of regional planning and urban
development, forecasts for the housing and real estate mar-
kets, the evaluation of funding programmes, devising strate-
gies and concepts and the further development of housing and
urban development policy instruments that support sustained
regional planning and urban development.

The mobility demand field comprises activities relating to
vehicle and traffic technologies including maritime technolo-
gies and mobility and traffic research:

The federal government is aware of the fact that mobility is
indispensable for economic growth, services for the public and
quality of life and that special attention needs to be dedicated
to innovation strategies in this field. Overcoming the challeng-
es caused by growing mobility standards and requirementsin a
globalised world dominated by the division of labour, requires
enormous effort both in research and development and also in
implementing new and innovative solutions as well as funding
emission-free modes of transport.

The focal points of research into information and commu-
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Fig. 10 Expenditure on science, research and development by the government

according to department 2012 (target)

2.81
In billion euros**

0.17  0.09

0.53

B Federal Ministry of Education and Research
Federal Ministry of Economics and Technology
I Federal Ministry of Defence
Other departments

Federal Ministry of Food, Agriculture and Consumer Protection

Federal Ministry for the Environment, Nature Conservation and Nuclear Safety
Federal Ministry of Transport, Building and Urban Development

Federal Foreign Office

Federal Ministry of Health

Federal Chancellery (including representative of the federal government

for culture and media)

Sum of the remaining unlisted departments

*Status: Bill of the federal government dated 12.8.2011

**Differences are possible when adding up due to the rounding of billion euro amounts

Basis of data: Table 4

nication technologies are represented by the funding granted
in the communication demand field:

The role of information and communication technologies
(ICT) for business and society in general is manifold, which is
why only an equally comprehensive research and innovation
policy can lead to success in the long term. Harmonised to the
High-Tech Strategy 2020 and the ICT Strategy of the German
Federal Government: Digital Germany 2015, the goals of a poli-
cy of this kind are to address major challenges, to improve com-
petitive ability and enhance information technology security.

The security demand field encompasses research into civil
security and all peace and conflict research: The objective
of security research funded by the federal government is to
improve the civil security of the citizens and to protect critical
infrastructures, whilst simultaneously maintaining a balance
between security and freedom.

The key technologies demand field consists of activities
in the areas of biotechnology, nano-technology and materi-
als technology, optical technologies, production systems and
technologies as well as aerospace:

Research and development in key technologies is essen-
tial for solving social challenges, particularly within the key
areas of health, climate protection/conservation of resources/
energy, security and mobility. Without innovations driven by

key technologies, it would not be possible to develop modern
medicines or reduce CO; emissions from road traffic.

Other focal points of German research and innovation
funding include research into the improvement of working
conditions and in the service sector, research into innovations
in education and in the fields of humanities, economic and
social sciences.

One special focal point of the government’s research and
innovation policy is the innovative small and medium-sized en-
terprise sector in Germany for which special research funding
measures have been set aside.

In 2012, the government intends to spend 13.8 billion euros
onresearch and development.
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3 Research and innovation policies of the Lidnder governments

The federal structure of the Federal Republic of Germany
makes it possible for the regional capabilities, resources and
infrastructure of the 16 Linder to be developed and utilised,
whilst taking into account the individual circumstances. In
addition to the activities of the Federal Republic, the 16 Ldnder
implement a variety of state-specific research, technology and
innovation policy funding measures.

In doing so, the specific strengths of the individual regions
in terms of technology, industry and innovation are addressed
and existing spatial structures and characteristics are taken
into account. These state-specific funding activities comple-
ment the overall measures in place. As a result, the Ldnder can
have funding measures in the same technology context but
with different focal areas.

Whilst all the Ldnder have initiatives, e.g. for the informa-
tion and communication technologies, medical technologies

or environment technologies, they all have different priori-
ties. Increasingly, the Ldnder are undertaking measures in
the fields of security technologies and electro mobility. Many
state-specific innovation programmes are of particular im-
portance in supporting structural change, i.e. if traditional in-
dustrial locations develop into modern high-tech and service
centres.

These different regional research and innovation fund-
ing measures as well as the addressed priorities are crucial to
strengthening the German research and innovation system as a
whole. Figure 11 provides an overview of the regional break-
down of expenditure on research and development (perfor-
mance and financing of research and development) in 2009.

You can find a more detailed description of the research
and innovation policy of the states in the long version of the
Federal Report on Research and Innovation 2012.

Tl

Inside view of the KATRIN research centre in Karlsruhe
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Fig. 11  Regional distribution of the expenditure on research and development by the Federal
Republic of Germany (performance and funding of research and development) (2009)
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4 International cooperation on research and innovation

4.1 Strategy of the Federal Govern-
ment for the Internationalization
of Science and Research

In conjunction with the High-Tech Strategy, the Joint Initiative
for Research and Innovation, the Higher Education Pact and the
Excellence Initiative, the German Federal Government’s strat-
egy, which was adopted in 2008, for internationalising science
and research is a key element of its research and development
policy in this legislation period, too.

Enhancing research cooperation with the world‘s best

Worldwide networking is achieved by, amongst other things,
better integration into European processes, such as the EU’s
research framework programme for the coordination of major
projects (ESFRI process). Globalisation not only strengthens
global competition, it also opens up new opportunities and
options. Today there are a number of attractive partner loca-
tions across the world. Increasingly, this international research
cooperation with the best will be used for an excellence-driven
innovation policy in Germany at the interface between science
and business. The improved framework conditions in recent
years, e.g. the implementation of the EU Researcher Directive
that grants residence permits for research and the easier access
to the labour market for family members in Germany since 1st

Strategy paper by the German Government:
Shaping Globalization - Expanding Partner-
ships - Sharing Responsibility

For the term “new players”, please see section “Interna-
tional networks for education, science and research”.

The strategy was approved by the federal cabinet on
8th February 2012.

www.auswaertiges-amt.de/EN/Aussenpolitik/
GlobaleFragen/G20/120208_Vorstellung_
Gestaltungsmaechtekonzept_node.html

January 2009, have started to take effect. Academic exchange
organisations, such as the German Academic Exchange Service
(DAAD) and the Alexander von Humboldt Foundation have ex-
panded their subsidy services with funds from the Federal For-
eign Office (AA), the Federal Ministry of Education and Research
(BMBF) and the Federal Ministry for Economic Cooperation and
Development (BMZ), thereby creating the prerequisites for bet-
ter integration of the German research landscape in the global
science circuits. The Alexander von Humboldt Professorship — at
5 million euros the best-endowed international research award
in Germany - is a prime example of the successful integration

of internationally recognised academics into the research and
teaching work at German universities

Opening up international innovation potential

Qualified experts play an important role when developing
innovation potential. In addition to university, professional
further training is a key factor for innovation and the competi-
tive ability of German companies. The internationalization and
the export of professional training to impart key competencies
for innovation processes is therefore one special point of focus.
In addition to accessing global markets, the central goal for
German education providers is to provide innovative German
companies with access to experts across the world. The success-
ful export of education serves the success of German companies
in other markets because the spread of technologies depends on
the availability of qualified skilled workers who can install, oper-
ate or service this technology on site.

Strengthening long-term cooperation with developing
countries in education, research and development

A primary goal of the Strategy of the Federal Government

for the Internationalization of Science and Research is the
strengthening of cooperation with countries in the Sub-Sahara
region of Africa and in Arab countries. For example, the BVIBF
funds regional competence centres for climate change and
adapted land management in Sub-Saharan Africa in coopera-
tion with African partners. The aim of this is to expand infra-
structures and accompanying research programmes in various
Africanregions that are interconnected with each other and
will be integrated into German and international research
activities. In parallel, DAAD will erect and maintain specialist
centres in Africa on behalf of the AA and BMZ, for example the
Ghanaian-German Centre for Development Studies and Health


http://www.auswaertiges-amt.de/EN/Aussenpolitik/
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Fig.12  Gross domestic expenditure on research and development (GERD) as a
percentage of gross domestic product (GDP) of selected countries 2010

GERD as a percentage of GDP
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"Information for Indonesia from 2005
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Research in Accra, which was set up in June 2009 and is now
part of a network of five centres in Ghana, Tanzania, the Demo-
cratic Republic of Congo, Namibia and South Africa.

Taking on international responsibility and overcoming
global challenges

In the 21st century, humankind faces immense and globally-
impacting challenges: climate change and a loss of biodiversity
threaten our future.

International research cooperation can bring decisive in-
sight into the global challenge of demographic change. A prob-
lem shared by most industrial countries and the new policy
makers is that the percentage of people over 65 years of age
in the population will grow significantly in the next few years
in comparison to the working population (15-65 years of age).
Until now, health aspects have always been the main point of
focus but there will also be consequences for many other areas.

However, there is no fundamental knowledge about instru-
ments and suitable models for research cooperation in the field
of global challenges at the international level. In light of this,
the BMBF is pursuing a dual strategy: firstly, it is committed to
aseries of European and international research initiatives that
target global challenges. At the same time, the required re-
search into instruments and suitable models for research coop-
eration will be undertaken under the heading “governance”,
for example within the scope of the OECD. A central element
of the European research cooperation for coping with global
challenges are the Joint Programming Initiatives, e.g. “More
Years, Better Lives” relating to the demographic change. These
initiatives were primarily initiated by the BMBE.

4.2 Bilateral cooperation
Interdisciplinary measures

Information and analyses relevant to worldwide research and
education are provided via the international monitoring system,
presenting opportunities for international cooperation to be
used effectively to further develop Germany as a science and in-
novation location. The central instruments of the international
monitoring system are the information portal www.koopera-
tion-international.de and the ITB information service “Report on
research, technology and innovation policy across the world”.
Since 2006, the German innovation location has been pre-
sented abroad under the brand “Research in Germany - Land of
Ideas”. The most important instruments are theme and country
campaigns that are operated for a period of two years (2010-
2012: production technologies and medical technology as well
asIndia and Russia). The Internet portal www.research-in-
germany.de is the main source of information. In 2009, DAAD,
AvH, DFG and FhG forged a research marketing association
funded by the BMBF which undertakes a large number of indi-
vidual measures to ensure the coordinated presentation of Ger-
man science and intermediary organisations aboard. In doing

so, the bilateral science years, which are funded by the BMBE,
play an importantrole in raising Germany’s profile abroad

(in the years 2010/2011 the German-Brazilian Year of Science,
Technology and Innovation; in the years 2011/2012 the German-
Russian Year of Education, Science and Innovation).

The science advisors at the German embassies present the
German research policy abroad. They play a special role in
mediating between Germany and the respective partner state,
for maintaining contacts and reporting. To enhance Germany’s
presence abroad and guarantee and improve the uniform
presentation of all important institutes involved with science,
research and innovation, the AA, BMBF, the research and
intermediary organisations, and the Association of German
Chambers of Industry and Commerce (DIHK) agreed to set up
German Centre for Research and Innovation (DWIH). The first
DWIH locations are Moscow, New Delhi, New York, Sao Paulo
and Tokyo.

Cooperation with European states

Cooperation with other European countries is one of Germany’s
top priorities and, at the same time, Germany is a priority
partner country for many other countries in Europe. Joint ini-
tiatives and the identification of joint interests serve to design
the European research area. The activities specifically target
the implementation of the Strategy of the Federal Govern-
ment for the Internationalization of Science and Research in
the European countries, above all in research cooperations
with the world’s best (target field 1), and tapping interna-
tional innovation potential (target field 2). The Programme of
International Cooperation in Education and Research, Region
Central, Eastern and Southeast Europe is organised within
this context; the BMBF and the BMWi use this programme to
support the setting up of projects in national and European
funding programmes.

Current examples of multilateral cooperation in Europe
are the Baltic Sea Region Strategy and the EU Strategy for the
Danube Region. These strategies, which also involve third
countries, target the shared agenda of all participants, coor-
dinated action and better utilisation of the potential of the
region. With reference to the Baltic Sea Region Strategy, the
BMBF established the “ideas competition for the establishment
and development of innovative R&D networks with partners
in the Baltic Sea region - Circum Mare Balticum” in 2010. This
public tender aims to initiate interdisciplinary, innovative
R&D networks, in which the countries along the shores of the
Baltic Sea have an interest in the demand fields of the federal
government’s High-Tech Strategy and also tap innovation po-
tential in and with the region.

Cooperation with the Community of Independent States

The cooperation with the countries in the Commonwealth of
Independent States (GUS) - the former Soviet Union - plays
animportantrole in the implementation of the Strategy of
the Federal Government for the Internationalization of Sci-



INTERNATIONAL COOPERATION IN RESEARCH AND INNOVATION

47

ence and Research. The cooperation is based on the close and
longstanding relationships between science organisations,
universities and innovative companies in Germany and the
partner countries in the region, in particular Russia.

The key legal basis for the cooperation is the government
agreement on science-technology cooperation with the former
Soviet Union. This came into force in 1987 and its continued va-
lidity is largely accepted by the successor states. Independent
bilateral agreements have now been signed with the individual
countries (e.g. Ukraine in 1993, Belarus in 1996, Uzbekistan in
1998, Russia in 2009 and Armenia in 2011).

The cooperation comprises almost all areas of science,
research and technology, although the traditional strengths of
the GUS states lie in natural and engineering sciences. In addi-
tion to narrowly defined science cooperations, the cooperation
also includes innovation such as the further development of
the science structures and the vocational and academic edu-
cation systems, also against the background of the on-going
transformation and reform processes in the countries in the
region. The main countries of the cooperation are Russia and
the Ukraine. Increasingly, there is a shift in emphasis toward
countries in central Asia and Southern Caucasus. For some
partner countries, Germany is the most important internation-
al partner in many research fields.

Cooperation with the Asia-Pacific region

From a political, scientific and economic point of view, the
Asia-Pacific region is currently the most dynamic region

in the world, and is becoming increasingly important. For
Germany and Europe, this region, in particular the indi-
vidual countries such as Japan, China, Korea and India,

have become simultaneously both important partners and
competitors. The sustained high growth rates in university,
scientific output or patent registrations have enhanced the
regioninitsrole as a global science location. Japan remains
by far the country with which German researchers cooperate
most intensively, followed by Australia and China. However,
countries like South Korea, Singapore and New Zealand are
also important partners. The BMBF can look back on many
years of successful cooperation with countries such as China,
India, Vietnam, Indonesia, New Zealand and Australia, but

its concept also involves actively keeping up with the radical
changes in the Asia-Pacific region in recent years, for example
via cooperations with up-and-coming research locations such
as Singapore or Thailand.

Cooperation with the USA and Canada

Scientific and technological cooperation with the North
American industrial countries of the USA and Canada plays an
important role for implementing the Strategy of the Federal
Government for the Internationalization of Science and Re-
search. Research institutes in these countries are still the lead-
ers in global knowledge production. Cooperation with part-
ners from the USA includes all areas of science and research

and entails a variety of initiatives and funded exchanges of
scientists and students to the respective partner country. Also,
there is a traditionally intensive exchange of information in a
wide range of joint or complementary research projects.

Inrecentyears, Canada has made significant new invest-
ments in research and development. This has led to great im-
provements in equipment in research institutes, and funding
organisations or strategic funding programmes have recorded
notable growth. This makes Canada an interesting and impor-
tant partner in the cooperation in education and research.

Cooperation with Central and South America

By publishing the document “Germany, Latin America and the
Caribbean: a concept by the federal government” in August
2010, the federal government sent out a clear signal that one of
its main priorities is to intensify cooperation with this region.

Intensive exchange of German-Latin American experts
from science and education as well as bilateral innovation fo-
rums and other events contribute to better exploitation of the
innovation potential and making Germany more attractive as a
research location to the international community.

Cooperation with the Mediterranean region and Africa

Bilateral scientific and research cooperation with the Mediter-
ranean region and Africa is becoming increasingly important
in light of the local social and political developments and the
upcoming global challenges. For example, African countries
are particularly affected by the consequences of climate
change, demographic developments and migration as well
as the development of megacities. Since spring 2011, new op-
portunities but also challenges have arisen as a result of the
democratic transformation processes in the North African
countries. Cooperation in science, research and innovation
aims to support these processes. Bilateral cooperation is em-
bedded in scientific and research strategies within a multilat-
eral framework, in particular those of the European Union. Ata
multilateral level, Germany is involved in the development and
implementation of such strategies. In future, both the coopera-
tions at a bilateral level as well as cooperations at a regional
and multilateral level are to be strengthened and intensified.
Bilateral cooperation with countries in the Mediterranean
region focuses on Turkey, Israel, Jordan and Egypt. South Africa
is the most important cooperation partner in the countries in
Sub-Saharan Africa.

4.3 European cooperation

The Lisbon Treaty came into force on 1 December 2009. With
this agreement, the European Union established the goal of
enhancing its scientific and technological foundations by
creating a European Research Area (ERA) where researchers
are free to move from country to country and where scientific
findings and technologies can be exchanged freely. Other
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goals include promoting the development of competitiveness
of the European Union including that of its industry, and sup-
porting all research measures considered necessary, based on
other chapters of the agreements (Article 179 AEUV). In order
toreach these goals, the European Union runs programmes
for research, technological development and demonstration
(Framework Research Programmes) (Article 180 AEUV).

The federal government has set itself the goal of actively
establishing the European Research Area and it also supports
an enhancement of the role of the Member States.

Basic decisions about the research areas that are to be fund-
ed and the sums that are to be spent are based on the ordinary
legislative procedure in the shape of research framework pro-
grammes lasting several years as defined by the Council of the
European Union and the European Parliament. Since the first
research framework programme (1984-1987), the funds made
available by the EU budget have risen continuously. The 7th FP
provides for 54.4 billion euros for the period 2007 to 2013. At
the end of 2011, the Commission will make a proposal for the
upcoming research and innovation framework programme
Horizon 2020 for the period 2014 to 2020 which will be submit-
ted to the Council and Parliament, which will decide between
2012 and 2013.
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Fig.13 Innovation performance of European countries 2011
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Comment: The 2011indicator value for a country is calculated from 25 R&D-relevant individual indicators and refers to the years 2009/2010. The best possible value is 1
and the worst is 0. “Innovations leaders” are countries with a value of at least 20 % higher than the EU-27 average. “Innovation followers” attain a value that is up to 20 %
higher or at the most, 10 % lower than the average. “Moderate innovators” are at least 10 % but not more than 50 % below the average. “Modest innovators” attain values
that are lower than the EU-27 average by more than 50 %.

Basis of data: Innovation Union Scoreboard 2011, Annex E; Source: VDI/VDE-IT
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5 Data and facts about the German research

and innovation system

5.1 Selected data on the German
research and innovation system

The selected data on the German research and innovation
system refers to three subject areas: The resources for research
and development (R&D) (funds, personnel), the output from
the research and development process (publications, patents)
and the actual innovation via economic utilisation of research
and development results. In some areas, additional data was
added to make interrelations clearer.

Resources? - such as funding or personnel for R&D institu-
tions at universities, research institutes or private sector R&D
centres — are required for research and development. An im-
portant source of this personnel are graduates of technical and
scientific courses or doctoral students in these subjects.

Scientific findings or discoveries or technical inventions
are output of the R&D processes. They may be used for exploi-
tation, although usually the focus is on exploitation by the
private sector for new products or production procedures.
Also, the results may be utilised within a political, social or
cultural context.

The R&D output® can be described more precisely in the
case of scientific findings and discoveries via the number of
scientific publications, and in the case of technical discoveries
via the number of patents registered or granted.

Innovation is the end result of a successful R&D process, i.e.

the utilisation of R&D output by the economy and society. The
indicators for innovation® include the percentage of compa-
nies that have made product, process or other innovations

in a specific period. The success of innovations is revealed in
the case of product innovations in the percentage of turnover
earned with new products. If successful, process innovations
lead to reduced costs in the production process or improve-
ments in quality.

4 Ininternational literature, these resources are also referred to as input
variables.

5 Ininternational literature, this R&D outputis also referred to as a through-
putvariable because it refers to neither the input nor the output but the
intermediary results.

6 Ininternational literature, these innovation indicators are also referred to as
outputvariables.

5.1.1 Resources

Financial resources

Basic data about the expenditure on science, research
and development

Particularly important indicators of R&D resources include the
funds spent on R&D. Three main approaches must be distin-
guished here: scientific expenditure, R&D expenditure and gross
domestic expenditure on research and development (GERD).

Scientific expenditure incorporates the expenditure for
R&D, the expenditure for scientific education and teaching,
and other related scientific activities, for example scientific and
technical information services, data collection for general pur-
poses or studies on the feasibility of technical projects.

The total scientific expenditure of the Federal Republic
of Germany in 2009 amounted to 84.9 billion euros and has
grown by 32% since 2000.

In 2009, the private sector accounted for 55% of scientific
expenditure. Government funding, including non-profit scien-
tific organisations, accounted for 45%.

The state governments” have accounted for approximately
60% of scientific expenditure of the public sector budgets
since the mid-nineties. At almost 21.6 billion euros, it reached
approx. 59%in 2009. The federal government accounted for
almost40%in the same year (14.5 billion euros).

90% of scientific expenditure of the state governments
was used for the universities, while 80 % of scientific expendi-
ture of the federal government went to the non-university
research institutes.

R&D expenditure is restricted to funding systematic, crea-
tive work to build on existing knowledge, including knowledge
of humankind, culture and society, and using this knowledge
with the objective of finding new applications.® In contrast
to scientific expenditure, R&D expenditure does not include
expenditure for academic teaching and training and other
scientific activities, for example scientific and technical infor-
mation services.

7 Thedataofthe Ldnderisbased on the basic funding concept in which the net
expenditure for science is reduced by the direct income of the Ldnder from the
science centres - in particular the care rate income of the university clinics
- to cut out the impact of the expenditure on patient care at the university
clinics.

8 Cf.Frascati Manual 2002, OECD, § 63, page 30.
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Availability of data

This chapter only uses data from the year2009. Data or
estimates are also provided in some cases for2010. The
main sources are the international statistics databases of
the Organisation for Economic Cooperation and
Development (OECD) and the Statistical Office of the
European Community (Eurostat). These are supplement-
ed by data from the Federal Statistical Office, the
Bundesbank, the European Patent Office, the company
Wissenschaftsstatistik gGmbH, an affiliate of Stifterver-
band fiir die Deutsche Wissenschaft (the business
community’s innovation agency for the German science
system), and by the Centre for European Economic
Research (ZEW). Also, data from studies by the Commis-
sion of Experts for Research and Innovation on the
German innovation system is used.

In 2009, domestic bodies, that is, local authorities, private
non-profit institutions and the private sector spent approxi-
mately 67.6 billion euros, or approximately 30 % more than in
2001.In 2009, the private sector provided 68%, or approximate-
ly 46 billion euros. @ Table 2

The approaches to date refer to the R&D expenditure fi-
nanced by state-internal bodies, which also includes the funds
sent abroad for research purposes. In contrast to the financing
and resident concept, the gross domestic expenditure for re-
search and development (GERD) only contains the funds spent
domestically on the implementation of research and develop-
ment. According to the resident concept, this also includes R&D
expenditure in Germany that was funded from foreign sources,
for example by the EU or companies with headquarters abroad.
The gross domestic expenditure for research and development
isan important indicator, in particular for international com-
parison of R&D efforts, as double counting is avoided in this
concept. For this reason, this indicator will be used for all of the
following international comparisons (see chapter 5.2).

Especially important here is the share of the GERD as a ratio
of the gross domestic product (GDP). The 3% goal of the Lisbon
strategy® also refers to the target GERD value of 3% of the gross
domestic product. In total, the preliminary calculations for

Fig. 14 R&D expenditure by the private sector 1991-2010
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9 This objective is part of the Lisbon Treaty agreed by the European heads of
state and government in Lisbon in a special summit meeting in March 2000.
This strategy targets permanent economic growth with better qualified jobs
and greater social cohesion.
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the year 2010 show an increase of the share of the GERD in Ger-
many to an estimated 2.82% of the GDP which is a significant
increase over time - this is the highest value since the reunifi-
cation. It was recorded as 2.47%in 2001, which shows a clear
increase, particularly since 2008. @ Table 1

The 3% goal was also explicitly continued in the new Euro-
pean Growth Strategy “Europe 2020”. A central element of the
strategy passed by the European Council in June 2010 is further
improvement of the conditions for R&D.

When considering funding of research and development,
the increasing importance of the private sector is becom-
ing clear. In 2009, the private sector in Germany funded over
two thirds of the gross domestic expenditure on research and
development amounting to 44.3 billion euros. This refers to
all financial expenditure by the private sector, regardless of
where the R&D work was performed: in the private sector itself
or in government, in non-profit or public institutions such as
universities. This figure is extremely high compared with the
rest of the world and is considered a key feature of the German
research and innovation system. @ Table 1

Over time, the R&D expenditure of the private sector once
again underwent a very dynamic development from 2005 to
2010 - after a period of stagnation in the middle of the decade. by
industry, vehicle construction, electrical engineering (including
data processing devices and optics) and the chemical industry
stand outin the level of their R&D expenditure.

Gross domestic expenditure on R&D is spread unevenly over
the individual industries (sectors) that perform research and de-
velopment. The private sector funded 67.6 % of the overall gross
domestic expenditure on R&D in 2009. This figure refers to the
total of all expenditure for R&D performed in the private sector
provided by the domestic economy itself, the national govern-
ment, private non-profit institutions and from abroad.

With regard to the performing sectors, the majority of
the R&D funding available was provided by the private sector
in 2009, at45.3 billion euros, while only a comparatively small
amount was provided by the government and from abroad.
The public sector (including private non-profit institutions)
used approximately 9.9 billion euros and the universities
11.8 billion euros. Both sectors were primarily financed by
the national government.

German Federal Government expenditure on research and
development

The R&D expenditure of the German Federal Government in-
creased from 9 billion euros in 2005 to 12.8 billion euros in 2010.
In 2011, federal government expenditure on R&D increased
further to 13.7 billion euros (target); for 2012, arise to 13.8 billion
euros is planned in a draft of the federal budget plan.!’

10 2010 and 2011 for the first time including investment and sinking funds
(without allocation to the Ldnder). 2011 and 2012 including energy and
climate funds to which, amongst other things, all the expenditure of all the
departments for electro mobility have been assigned as of 2012. The R&D
expenditure by the federal government also includes the R&D expenditure of
the federal department research institutes.

86% of the federal government's total expenditure goes to
the Federal Ministry of Economics and Technology (BMWi), the
Federal Ministry of Defence (BMVg) and the Federal Ministry of
Education and Research (BMBF) collectively, the remaining 14 %
goes to the other departments. @ Table 4

The diagram showing R&D expenditure into funding areas
and funding priorities is based on the federal government’s
R&D performance plan system. The expenditure is according to
research subjects, regardless of the department that funded it."

The German Federal Government has fundamentally
updated the procedures for coordinating national research
and development activities, and drawn up a new R&D per-
formance plan system. The details of federal government
research priorities in Part II B are structured according to this
new system. The switchover to the new performance plan sys-
tem is documented for the first time in this Federal Report on
Research and Innovation. The R&D expenditure by the federal
government or BMBF is in the Tables 5 and 6 of the full ver-
sion of the Federal Report on Research and Innovation 2012
(in German only) according to funding areas and priorities of
the new performance plan system and is shown from the year
20009.

Federal government R&D expenditure can be divided into
civilian and military research. While civilian research is further
according to funding areas and funding priorities, defence
research and technology is a separate funding area regardless
of its research topics. Civilian research reached 91% of overall
federal government R&D expenditure in 2010; this amount has
increased slowly in recent years. For 2012, the percentage of civil-
ianresearch is expected to increase to 93%.

At 21%, the funding area of management organisation, uni-
versity construction and primarily university-related special pro-
grammes account for the majority of federal government R&D
expenditure in 2010 (actual value). The percentage planned for
2010 is similarly high at 24 %. The majority of this consists of funds
for basic financing for DFG at7.0% (target 2012: 9.4 %).

This is followed by the fields of aerospace research and
aerospace technology (2010: 9.4%; target 2012:10.2%), health
and medicine (2010: 6.2%; target 2012: 8.6 %), large-scale
equipment for basic research (2010: 6.7%; target 2012: 8.5%),
and innovation funding for small and medium-sized enter-
prises (2010: 8.2%; target 2012: 7.9%). @ Table 5

11 For BMBF and in part for BMWi, BMU and BMELYV, allocation is made ata
project level, while the other departments focus on the budget unit level. The
funds for institutional financial aid, including the expenditure of the federal
government’s scientific institutions, are allocated to one or more funding
areas or key topics in accordance with their tasks, and are also by research
subjects. The procedure differs for the basic funding of the MPG, DFG and
FhG, as well as for the funds for university construction and university-rela-
ted special programmes, which each form a separate major funding area and
are grouped in one funding area.
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Approximately 52% of federal government R&D expendi-
ture goes to the BMBF (2012: 58 %). This is dominated by the fol-
lowing funding areas: management organisations, university
construction and primarily university-related special pro-
grammes (2010: 36.7%; target 2012: 42.2%), large-scale equip-
ment for fundamental research (2010: 11.9%; target 2012: 15 %),
health and medicine (2010: 8.8%; target 2012:12.4%), climate,
environment and sustainability (2010: 7.9%; target 2012: 9.4 %)
and information and communication technology (2010: 6.9%;
target 2012: 7.0 %).

When breaking this data down into funding types, it is
particularly important to distinguish between project fund-
ing, institutional research, university-related funding and
international contributions. Project funding includes both
project-specific funding and expenditure for commissions as
part of the departmental and defence research. The overall
percentage of the institutional funding in federal government
R&D expenditure in 2010 (actual) was 41.6 % (target 2012: 42.5 %),
and the project funding percentage including departmental
research 2010 and target 2012 was 50 % respectively.

The R&D expenditure by the government on the business
enterprise sector in 2010 amounted to 2,619 million euros. This
was distributed as follows:

e 608 million euros (23 %) to the BMBF

e 607 million euros (23%) to the BMVg

e 815 million euros (31%) to the BMWi

e 589 million euros (23 %) to the remaining departments
including the General Financial Administration that
includes the expenditure on investment and sinking funds.
@ Table 6

The breakdown of federal government expenditure on
R&D by recipient groups gives an overview of the distribution
of funding to the individual sectors - federal government and
municipal authority institutions, non-profit organisations
and private-sector companies.”? In 2010 (actual), non-profit
organisations (including DFG, the Max Planck Society [MPG],
Fraunhofer-Gesellschaft [FhG], Helmholtz Association [HGF]
and Gottfried Wilhelm Leibniz Scientific Association [WGL])
received the majority of federal government expenditure on
R&D, amounting to 52%. The second-placed recipient group
comprised private sector groups and companies at 20%. The
percentage of federal government R&D expenditure received
by local authorities was 18 %, of which 7% was accounted for by
federal government® and 11% by local governments and mu-
nicipalities. @ Table 6

12 Funding includes both institutional funding and the other types of funding.
Funds passed on to third parties for research by institutions are not incorpora-
ted, i.e. the initial recipient principle is always applied.

13 The percentage of the expenditure by the federal government to the federal
institutions with research tasks is 6.5 %.

The project funding by the government directly to and for
the benefit of* small and medium-sized enterprises” (SME) in
research and innovation amounted to almost1.3 billion euros
in 2011 (2008: more than 900 million euros) - excluding the eco-
nomic stimulus package IL.* Of this, 693 million euros (2008:
562 million euros) went to technology-open programmes of
the BMWi for SMEs, of which approximately half went directly
to SMEs. Within the specialised BMWi and BMBF programmes,
429 million euros was paid directly to SMEs (2008: 297 million
euros); in the specialised programmes of the BMBF this is al-
ready more than half of the funds for companies.

In 2011, the other departments (excluding the BMVg)
funded SMEs in this area with a further 114 million euros
(2008: 71 million euros). Thus, the government project funds
granted to SMEs increased significantly by over two thirds
compared to 2007. @ Table E1, E2

The economic breakdown of the actual federal govern-
ment expenditure on science, research and development to
private sector groups and companies reveals that around 65 %
of the expenditure went to the manufacturing industry in 2010.
The most significant sub-groups are companies in the vehicle
construction industry and manufacturers of office equipment,
data-processing equipment and devices, electrical engineering
and mechanical engineering. @ Table 6

Approximately a quarter (26 %; 3 billion euros) of the do-
mestic R&D funded by the federal government went to the East
German states, including Berlin, in 2010. This percentage has
remained stable in recent years.

Of federal government expenditure on science, research and
development in 2010, totalling around 15.4 billion euros, 92%
remained in Germany. The majority of the funds sent abroad
amounted to around 1,235 million euros and approx. 971 million
euros went to contributions for international scientific organisa-
tions and intergovernmental research institutions. @Table 6

Lander governments’ expenditure on science, research
and development

The expenditure of the Ldnder governments on science, re-
search and development benefits the universities in particular,
both in the form of basic funding for research and teaching,
and as external funding via the state‘s contribution to financ
ing the German Research Foundation (DFG) and funding for

14 The formulation “for the benefit of SME” describes the actual results of
the corresponding title of the BMWi from so-called technology-open
programmes (e.g. Central Innovation Programme for SMEs [ZIM]). Of these
funds, around 50% go directly to SMEs. The remaining funds go to research
institutes usually as part of cooperation projects with small and medium-
sized enterprises from which SMEs profit directly.

15 Various definitions are used to define SME. The federal government has used
a specific national definition for its statistics for many years. It draws on the
criteria of the EU definition but sets broader limits with a turnover of 100 mil-
lion euros (EU 50 million euros) and a value of a 50% (EU 25 %) participation by
larger companies. Table E1 uses the European definition, Table E2 the national
definition.

16 Flow of funds from the economic stimulus package II as part of ZIM: 2010: 320
million euros, 2011: 397 million euros.
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Table E1

Year

2007 216
2008 246
2009 305
2010 352
2011 369
*Without BMVg

Project funding by the government directly to SMEs as defined by the EU' (in million euros)

33 249
46 293
61 366
66 419
87 456

Source: Project funding database “profi” (differences compared to earlier figures result from the adjustments of the recipient assignment

and the inclusion of other measures in “profi”)

Table E2 Project funding by the government directly to SMEs as defined nationally® (in million euros),
seperate display of funding for the benefit of SME (in million euros)

Year to SMEs (national definition) for the benefit of SMEs b;?]:;f)iitgc:‘g:/ﬁzs for the benefit of SMEs
2007 258 48 477 783

2008 297 71 562 930

2009 370 85 646 1101 53

2010 408 92 654 1154 320

2011 429 114 693 1236 397
*Without BMVg

** Actual results of the corresponding title of the BMWi. Of these funds, almost 50 % go directly to SMEs. The remaining funds go to research institutes, usually
as part of cooperation projects with small and medium-sized enterprises, from which SMEs profit directly. Classification as an SME according to the EU definition

is usually a prerequisite for funding.

Source: The values “to SMEs” were taken from the “profi” project funding database (differences compared to earlier figures result from the adjustments

of the recipient assignment and the inclusion of other measures in “profi”).

graduate students. In addition to this, joint federal and local
government research funding also plays a major role, i.e. the
funding of the Max Planck Society, Fraunhofer-Gesellschaft,
Helmholtz Association, Leibniz Association and academy pro-
gramme institutes. Also, federal state expenditure on science
and research is paid to the Ldnder and municipal institutions
with responsibilities in science and research as well as in the
private sector, which receives public funding as part of fund-
ing measures for research, technology and innovation. Ldnder
governments and municipalities spent 21.9 billion euros on
science, research and development in 2009. This figure has
increased slightly compared with previous years. East German
states (including Berlin) received 22.7 % of the total scientific
expenditure of the Ldnder in 2009.

The majority of the scientific expenditure, or, to be more
precise, of the basic funding for science, from the Lédnder and
municipalities in 2009 was paid to universities including uni-
versity hospitals (85 %), with 15% going to science and research
outside the universities. The percentage of expenditure on

the universities thus remained virtually constant compared
with previous years.

Federal state expenditure on research and development (ex-
cluding municipalities) amounted to approximately 9.8 billion
euros in 2010 (estimated), compared to around 9.4 billion euros
in the previous year.

In 2009, the Linder contributed 13.8 % of the total public
and private R&D expenditure in Germany (67.6 billion euros),
compared with 13.7%in 2005. The Lédnder accounted for 43.8%
of total federal and state government expenditure. This shows a
slight downwards trend - at the turn of the last decade, the cor-
responding figure was approximately 48 %. @ Table 2

In 2009, the Ldnder of North Rhine-Westphalia (19.5% of
the federal state expenditure), Bavaria (16.0 %) and Baden-
Wouerttemberg (14.6 %) were the largest contributors to federal
state expenditure. The highest growth compared to 2008 was
recorded in Hamburg (24.8 %), Bremen (13.9 %) and Saxony-
Anhalt (15.3 %). The greatest decreases were in Schleswig-Hol-
stein (-8.9 %) and Brandenburg (-5.8 %).
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Joint research funding by the federal government
and states

Together, the federal government and states spent approxi-
mately 21.4 billion euros on research and development in
2009. Thus, the country funded 31.6 % of all R&D expenditure
in Germany. Approximately one third (32 %) of this national
R&D expenditure was on institutional funding, which is paid
as part of the joint research funding by the federal govern-
ment and states. @ Table 2

The funds provided by the federal government and states
were primarily used for basic financing (institutional funding)
of the scientific and research organisations Max Planck Society
(MPG), Helmholtz Association of German Research Centres
(HGF), Gottfried Wilhelm Leibniz Scientific Association (WGL),
Fraunhofer-Gesellschaft (FhG) and German Research Founda-
tion (DFG). In total, joint research funding for these institutions
in 2010 amounted to 7.1 billion euros. Of this total expenditure,
approximately two thirds are provided by the federal govern-
ment, whereby the funding shares of federal government and
states differ, depending on the institution.

Resources of universities

In addition to the private sector and non-university institu-
tions, universities are the third main area where research and
development is carried out. The close link between research
and teaching is a special feature of universities, which makes
precise examination of these two responsibilities difficult. 7

In 2009, expenditure by the universities for teaching and
research amounted to 25.5 billion euros. This shows an increase
of 34.4 % between 2000 and 2009. The percentage of universities
which carry out R&D in Germany was 17.6 % in 2009. @ Table 1

University expenditure on R&D in 2009 amounted to ap-
proximately 11.8 billion euros. This corresponds to 46.4 % of
the overall expenditure of the universities on education and
research. The increase in R&D expenditure by universities be-
tween 2000 and 2009 amounted to 45 %, which means that the
rate of increase in the R&D expenditure is significantly higher
than the rate of increase in overall expenditure of the universi-
ties on education and research.

The R&D expenditure of universities is largely provided by
the state (federal government and the Ldnder) (81% in 2009).
The percentage of all R&D expenditure of universities account-
ed for by external funding has increased significantly. In 2009,
thiswas 46.6% (equal to 5.5 billion euros) compared to 36 %
(3.1billion euros) in 2001. Thus, external funding increased by
almost77.4 % in this period.

17 The R&D expenditure by universities is calculated using so-called R&D coef-
ficients based on the overall expenditure of the universities. Further factors
include, amongst others, the number of students, the examinations taken
and the working hour budget of the personnel. According to the criteria
for R&D statistics passed as part of the OECD, the university sector does not
include the affiliated institutes, which have close and multifaceted connec-
tions to the respective universities, but are legally autonomous institutions.

Human resources
R&D Personnel

In addition to R&D expenditure, R&D personnel is the most im-
portant indicator of resources in the area of research and devel-
opmentina country or in a sector of the research landscape.”®

In 2009, a total of 534,500 full-time equivalents were em-
ployed in research and development in Germany. This repre-
sents an increase of 9.3% compared to 2000. @ Table 9

Not all staff members employed in the R&D area perform
direct research work. The abovementioned figures also con-
tain groups of persons who perform technical (e.g. machine
operation) or other supporting tasks (e.g. secretarial services)
for these actual research activities. The percentage of scientific
R&D personnel - researchers - of the overall R&D personnel in
2009 was 59%. After a slight increase at the beginning of the
decade, this percentage has remained virtually constant since
2004.@Table 9

Women are underrepresented among R&D personnel.
01534,565 employees in R&D in 2009, 143,300 or almost 27%
were female. The participation rate of women among R&D
personnel has thus increased slightly since 1995 (24 %). There
are significant differences between the sectors. While the per-
centage of women at universities in 2009 was around 42 %, and
accounted for around 38% of the overall R&D personnel at non-
university research institutes or, to use OECD nomenclature,
the public sector, they only made up 19% of the private sector.

Among highly-qualified employees, the difference
between the sectors is also clear. In this category, female re-
searchers are also rarest in the private sector, where they make
up just 13% of personnel. At universities (28 %) and in the public
sector (30%), the percentage of women among the highly-
qualified research personnel was over twice as high in 2009.
Of the approximately 317,000 researchers in Germany, around
62,000 are female, which is equivalent to 19 %. Overall, the per-
centage of women has increased significantly from 16 % to 19%
since 2003. This increase was clearest, from 24 % to 28 % at the
universities, and from 25 % to 30 % in the public sector, while
the percentage of women in the private sector hardly changed
(increase from 11% to 13 %). This increase proves the success
of the policy of the German Federal Government to improve
equal opportunities at universities and research institutions.

18 Oneadvantage of using R&D personnel over R&D expenditure as an indicator
isthatinflationary effects do not have an effect when comparing different
periods or purchasing power differences to those of other countries. In order
torule out the effects of part-time employment contracts, R&D personnel
is specified in full-time equivalents. This form of counting also takes into
account that, in particular, research and education are regularly performed
by one and the same person at universities. The research percentage is calcu-
lated using R&D coefficients based on a process agreed by the Federal Ministry
of Education and Research, the Conference of Cultural Ministers, the Federal
Statistical Office and the German Council of Science and Humanities.
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Fig. 15
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Within the university sector, significant differences can be
observed in the percentage of female researchers in individual
scientific fields. Medicine at 49 % and agricultural science at
46 % were the fields with the highest female percentage of
highly-qualified research personnel in 2009. In the humanities
and social sciences, they accounted for 41% and for 26 % in the
natural sciences. In the engineering sciences, men clearly con-
tinue to dominate, as 17% of researchers in this field are female.
However, itis notable that at universities in all areas of science,
the percentage of female highly-qualified research personnel
has increased continuously since 1995.

The non-university research institutions stated that, on

average during 2009, 38 % of their R&D personnel were women.

This figure has increased slightly since 2000 (35%). The per-
centage of females among the highly-qualified researchers
increased particularly significantly from 22% (2000) to 30%
(2009).

Up-and-coming researchers: university qualifications
and doctorates

University graduates are a key future resource for R&D. This
area has developed positively in recent years. The number of
graduates increased from 198,000 in 2005 to a record level of
294,000 in 2010. Almost 20% of a year group completed their
education with a university qualification in 2005; in 2010 this
was almost 30 %.
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For technological development and utilisation of future
markets, itis particularly important to ensure sufficient new
personnel for mathematics, information technology, science
and technology (commonly abbreviated to MINT in German).

From 2005 to 2010, the number of graduates in engineering
increased significantly by almost half or approximately 16,800
students after a phase of stagnation. The percentage of the age
group also increased around one quarter.

For graduates in mathematics and science, the increase in
absolute figures was even more impressive, with over 18,700
persons or around 60 %, which even tops the positive trend of
previous years. It is also remarkable here that the graduates
in mathematics and natural sciences, which formerly lay well
below the engineering sciences - for example by more than
10,000 persons in 2003 -reached the level of engineering sci-
ence in 2009 and lay just below it in 2010.

These positive developments of the MINT graduates are
extremely pleasing, not only with regard to the demand of the
German research and innovation system for qualified person-
nel. In addition to this, it must also be taken into account that,
in particular, engineering courses are considered typical “ad-
vancement routes” for students whose parents are not academ-
ics. The number of foreign students in science and engineering
courses is also extremely high.”

19 Cf.Leszczensky/Frietsch/Gehrke/Helmrich, Studien zum deutschen Innovati-
onssystem (Studies on the German innovation system) No. 1-2010.
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Fig. 16
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Doctoral studies are relevant for particularly highly-quali-
fied staff for R&D activities. Moreover, the number of doctorates
can also serve as a general indicator for R&D activities.

The development since 2000 has been inconsistent. After a
constant decline from 2000 to 2003 by a total of approximate-
ly10% or around 2,600 students, the numbers of doctorate
qualifications increased markedly to a decade high of almost
26,000 doctorates in 2005, before decreasing once more to
around 25,000 doctorates in 2009. The most recent figures
from 2010 again show an upward tendency to figures of over
25,600 doctorates; however, they did not quite reach the peak
values of 2005 and 2000.

Like the numbers of graduates, the doctorates in the MINT
area will also be considered separately. After a decrease from
2000 to 2004, the number of doctorates in mathematics and
science has increased constantly since 2006. The ratio - the
percentage of doctorates in mathematics and sciences of all
doctorates of the respective years - is relatively constant at a
very high level: in 2010, almost 32% of all doctorates were in
these subjects.

In engineering science, the development is also marked
by a greater degree of consistency, both with regard to the ab-
solute figures and the percentage of all doctorates. The most
recent figures reveal a certain positive tendency (increase by
around 10%in absolute figures from 2009 to 2010).
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Overall, it is noteworthy that the MINT subjects account
for almost 42 % of all doctorates. This highlights the particular
relevance of this group of subjects for research.?

5.1.2 R&D output

Successful research and development work leads to scientific
findings or technological inventions. Scientific findings are re-
flected in scientific publications, and technological inventions
arereflected in patents.

Patents are an indicator of the technological perfor-
mance of a country in a narrower sense; by contrast, publica-
tions measure the scientific performance. With regard to the
increasing importance of knowledge as a production factor,
publications are recognised as an indicator of scientific per-
formance in innovation policy contexts. It must be taken into
account that there are significant differences in the publica-
tion activities between the academic disciplines. Moreover, the
absolute publication data does not provide information on the

20 Itmustalso be taken into account that in certain scientific disciplines,
doctorates are required for many jobs.

21 Publications and patents can be referred to as the output of the R&D process.
With regard to the overall innovation process, these publications and patents
can be viewed more as intermediate results, which in turn are a prerequisite
(input) for the utilisation of the findings and inventions in business and socie-
ty. Thisis why they are also referred to as throughput indicators.
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Fig. 17
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recognition of the publication in the research community. Ad-
ditional citation data must be considered.

Scientific performance: publications

The number of scientific publications (per million citizens) has
increased continuously in recent years in Germany. Between
2000 and 2010, this increase was approximately 28 %.

One of the leading positions in the triad comparison (Eu-
rope, North America, East Asia) in terms of scientific publica-
tions is held by the USA.%2 Germany has caught up to the USA in
the report period: in 2000, the number of German publications
was around 92% of the publications by American researchers,
and reached approximately 102% in 2010. The lead over Japan
also increased significantly in this interval (from around 143%
to around 186 % of the respective Japanese figures). Compared
with the European average, Germany’s leadership position - in
particular due to the greater average growth in publication fig-
ures in the EU-27 region - decreased somewhat (from around
130% to around 129 % of the respective European figures).

The percentages of countries of all international publica-
tionsrevealed a decrease in the values of the classical industrial

22 Interms of the USA, it should be remembered that researchers who are
native English speakers have a significant advantage regarding international
publications.
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nations - including Germany - due to a greater participation
in publication by eastern Asian countries, such as South Korea
and China.”® For example, the German percentage of publica-
tions recorded in the Science Citation Index (SCI)* fell by 10%
between 2000 and 2009. The figures for the USA (-13%), France
(-10%), Great Britain (-16 %) and Japan (-27%) are similar. By con-
trast, China (+91.1%) and Korea (+196 %) have grown rapidly.

This data provides a rough overview of the scientific perfor-
mance of individual countries based on the absolute numbers
of publications. Citation indices are used for more in-depth
analyses, which consider the citations in the year of publica-
tion of the corresponding publication and the two subsequent
years. Further indicators also take the citations of articles from
a specific country into account compared with other articles
published in the same journal (journal-specific consideration)
or the positive or negative disproportional representation of
articles from a specific country in internationally renowned
journals (international focus).

23 Cf. Schmoch/Mallig/Neuhausler/Schulze: Performance and Structures of
the German Science System in an International Comparison 2010 with a
special analysis of public non-university research organizations. Studien zum
deutschen Innovationssystem (Studies on the German innovation system) No.
8-2011 (www.e-fi.de/fileadmin/Studien/StuDIS_2011/StuDIS_8_2011.pdf).

24 Foralist of the journals recorded in SCI, see http://scientific.thomson.com/
cgi-bin/jrnlstfjloptions.cgi?PC=K.


http://www.e-fi.de/fileadmin/Studien/StuDIS_2011/StuDIS_8_2011.pdf
http://scientific.thomson.com/

DATA AND FACTS ABOUT THE GERMAN RESEARCH AND INNOVATION SYSTEM 59

Fig. 18
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Technological performance: Patents

Patents are often used as indicators of technological perfor-
mance. Even if data on this is readily available, interpreting
itwith regard to R&D output in the national economy is not
without its problems. For example, there are certain industries
in which inventions are, in principle, never or rarely patented
for reasons of confidentiality.

Inventions that are registered in Europe or with the World
Intellectual Property Organization (WIPO)? are referred to as
global market-relevant or transnational patents. Such patents
are particularly important for the export-oriented German
economy because they protect the invention, even beyond
the borders of the domestic market. This indicator has grown
strongly at a high absolute level in Germany. The growth in
the number of patents per million citizens was around 13% be-
tween 2001 and 2009. In the same period, Germany increased
itslead over the EU-27 average slightly (from approximately
244 % to approximately 250 % of the respective European val-
ues). Compared with the USA, Germany records approximately
twice as many transnational patents per million citizens, with
aslightly increasing tendency from 2001 to 2009. Compared
with Japan, the patent intensity is approximately 50% higher,
with a slightly declining tendency.

25 Global organisation for intellectual property, a specialised agency of the
United Nations.
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However, it must be taken into account that the situation is
different if other standard patent indicators are used. This ap-
pliesin particular to triad patents: patents which are also reg-
istered in the other two regions of the Europe/North America/
eastern Asia triad in addition to the domestic country. In this
indicator, for example, the Japanese figures are significantly
higher than the German figures, compared with the figures
for global-market relevant patents specified here. This will be-
come clear in Chapter 5.2 on international indicator systems.

If we break this down by patents in different technology
areas, a typical constellation for Germany is revealed in inter-
national comparison: in the medium-high-technology indus-
tries* (e.g. automobile, mechanical engineering), Germany is
very strongly represented with patents. However, in the high-
technology industries? (e.g. computers/electronics or pharma-
ceuticals/biotechnology), it is below the global average.?

26 Medium-high-technology industries are those industries with an R&D intensi-
ty of 2.5 to 7 percent.

27 High-technology industries are those industries with an R&D intensity of
more than 7 percent.

28 Cf.Frietsch/Schmoch/Neuhdusler/Rothengatter: Patent Applications -
Structures, Trends and Recent Developments. Studien zum deutschen
Innovationssystem (Studies on the German innovation system) No. 9-2011.
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Fig. 19
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Performance capability of universities and non-university
research institutes

Publication activity and the number of patent registrations
are variables with which the German sciences institutions can
be measured. As already shown, publications are primarily
the result of scientific research, whilst patent registrations
reflect the technological development activity in science. Both
dimensions are equally important for the role of science in the
innovation system.

In the disciplines of natural, engineering, medicine and ag-
ricultural science, which are particularly important for measur-
ing innovation capability, the universities have increased their
publication intensity (publications per researcher per year) from
around 0.8 in the middle of the 1990s to around 1.3 by the end of
the 2000s. In contrast, the patent intensity (patent registrations
per1,000 researchers) dropped severely from 48 to 39. The insti-
tutes of the WGL and the HGF centres were able to achieve clear
increases for both indicators. By the end of the 2000s, the WGL
institutes increasingly approached the level of the universities
with a publication intensity of 0.95 and a patent intensity of 23,
although they were far behind in the middle of the 1990s. This
reflects the increased efforts in raising efficiency, for instance by
carrying out regular evaluations and programme budgeting.

The FhG institutes were able to maintain their specific posi-
tion in the German science system with a very high patentin-
tensity combined with a low publication output per researcher,

M Japan

Transnational patents: Germany, EU-27, Japan and the United States 2000-2009

i

2000 2001 2002 2003 2004

2005 2006 2007 2008 2009

I United States

although in the period in question a number of new institutes
were founded or brought under the auspices of the FhG from
other organisations. The MPG positioned itself with a very high
publication intensity (around 1.6) and a relatively low patent
intensity (2006/2008:17) inversely to the FhG, which reflects its
role as an institute for excellent basic research.

5.1.3 Innovation
Innovation participation

Investments by science and business in R&D are reflected in
commercial revenue if the R&D results are utilised by commer-
cial organisations (companies) to improve product range or
productivity rates. Two indicator groups have been established
in the empirical innovation research field that are used to
assess the scope and success with which company inventions
(i.e. technical-scientific inventions) are turned into company
innovations:* The innovator rate measures the percentage of
companies that introduce new products or processes within a
certain period. The direct success of innovation work is partly
measured on the basis of the turnover percentage achieved

29 For more information about the individual indicators and their definitions
cf. Rammer/Aschhoff/[Doherr/Hud/K6hler/Peters/Schubert/Schwiebacher:
Indikatorenbericht zur Innovationserhebung 2011 (Indicator report on
the 2011 innovation survey). Mannheim: Centre for European Economic
Research, January 2012
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Fig. 20 Publication and patent intensity of the universities and non-university research organisations
1994-2008 in the natural, engineering, medical and agricultural sciences
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Publications and researchers refer respectively to the natural, engineering, medical and agricultural sciences; patent registrations
at universities including registrations by university staff and sole inventors (estimated).
It should be noted that the scientific publication activity from engineering science fields in the SCl is not shown in full,

so that the publication intensity is underestimated especially for the FhG.

1994/1996: funds from the years 1994-1996: 2000/2002: funds from the years 2000-2002; 2006/2008: funds from the years 2006-2008

Source: European Patent Office: Patstat — SCI: SCISearch - Federal Statistical Office series 11, number 4.3.2, series 14, number 6 — calculations and estimates
by the Fraunhofer-ISI and ZEW. See also: Commission of Experts for Research and Innovation EFI (2012): survey on research, innovation and technological
performance capability in Germany; Berlin: page 45 (available in the Internet: www.e-fi.de/fileadmin/Gutachten/EFI_Gutachten_2012_deutsch.pdf)

with the new products and secondly via the amount of cost
reductions that can be achieved via the new processes.

In the manufacturing industry, including mining, 58 % of
the companies were innovators in 2010; these are companies
which introduced at least one product or process innovation
within the preceding three-year period. This innovation need
only be new from the point of view of the company itself - and
can therefore already have been introduced by another com-
pany. The corresponding innovator ratios for knowledge-in-
tensive company-related services were around 47 % and for the
other company-related services®* around 28 %.

Product innovators

Figure 21 shows the percentage of companies which have intro-
duced atleast one product innovation in the period in question;

30 Information and communication, financial and insurance services, freelance,
scientific and technical services.

the innovations can be either market innovations or product
copies (copycat innovations). In this and the following figures,
please note the following: between 2005 and 2006, there is a dis-
ruption in the time sequence as a result of changes in the survey
methods or the definition of the population.

The most intensive innovation activity takes place in the
manufacturing industry (incl. mining) with product innovator
ratios of 40 % to 50 %, followed by knowledge-intensive compa-
ny-related services (around 40 %) and other company-related
services (20% to 30%). After inconsistent and declining devel-
opment in early years, the most recent figures show an clear
increase in 2008 followed by a decrease in 2009. 2010 reveals a
positive trend for all sectors. This underscores the dependency
of the product innovation work on the economy.

The percentage of companies with market innovations

31 Cf.Rammer/Peters: Innovationsverhalten der Unternehmen in Deutschland 2008
(Innovation activity of companies in Germany in 2008). Studien zum deutschen
Innovationssystem (Studies on the German innovation system) No. 7-2010.
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Fig. 21 Product and process innovators 2001-2010
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Basis of data: Table 1.8.1and 1.8.2 at www.datenportal.bmbf.de
Disruption between 2005 and 2006 due to changed methods

shows the scope with which the companieslaunched new
products onto the market that have not yet been offered by
other companies in this or a similar form.

The percentage of companies with such original product
innovations in Germany was 13%in 2010 maintaining the level
of the previous year. At19%, this percentage for the manufac
turing industry is somewhat higher than in the knowledge-in-
tensive company-related services (15%) and much higher than
the other company-related services (6 %).

Process innovators

Like the productinnovator ratios, Figure 21 also shows the
percentage of companies thatintroduced at least one process
innovation in the period in question.

In terms of intensity of the innovation activity in process
innovations, the manufacturing industry (incl. mining) sectors
and the knowledge-intensive company-related services with
process innovation ratios of currently 27 % distinguish them-

selves positively from the other company-related services (21%).

After relatively high values in 2008, there is a slight downward
trend in the number of companies with process innovations in
2009 and 2010. Process innovations can lead to cost reductions
or also improved quality. In the manufacturing industry (incl.
mining), 15% of the companies achieve cost reductions which

| | | | |
2005 2006 2007 2008 2009 2010

Process innovators

. Mining and manufacturing

~ Company-related services (science-intensive)
Company-related services (other)

e

islower than the percentage of companies whose process in-
novations lead to improved quality (18 %). In contrast, quality
goals are the main focus of the process innovation work in both
sectors of the company-related services.

Innovation success
Percentage turnover with market innovations

The percentage turnover made with products new to the
company and with market innovations is an ideal indicator for
product innovation success. The latter indicator is the more
discriminating, as only “real” innovations, not copycat innova-
tions, are taken into account. These innovations are in a much
closer relationship to R&D than mere imitative innovations.

The percentage turnover with products new to the com-
panies was around 25% in mining and the manufacturing
industry in 2010. In the knowledge-intensive company-related
services sector (around 12 %) and other company-related ser-
vices sector (around 7%), the figures were far lower; the figures
are typical for the individual industry sectors and largely stable
conditions over time. For the overall economy, the percentage
turnover with new products was approximately 15 %: Thus, in
2010, one seventh of the overall turnover of the German econo-
my was based on new products.
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The percentage turnover with market innovations is far lower
as this is the more discriminating of the two indicators. In 2010,
the corresponding figure for the mining sector and manufactur-
ing industry was 6.1%, 2.7 % for knowledge-intensive company-
related services and 1.4 % for other company-related services.

Figure 22 shows the development of the percentage
turnover with market innovations indicator over time. For the
manufacturing industry (incl. mining) and the other compa-
ny-related services, the trend is a moderate decline. In 2010
the industrial companies were once again able to increase
the percentage turnover with market innovations thereby
achieving the high values of 2001 and 2002 - taking into ac
count the level change as a result of the methodical changeo-
vers in 2006. In the other company-related services sector the
percentage turnover with market innovations fell to a very
low level of below 1% by 2005, after which it remains stable
until increasing noticeably in 2010. In the science-intensive
company-related services sector, which includes the banking
and insurance sector, in particular data processing and tel-
ecommunication services, technical and consulting services,
the percentage turnover with market innovations collapsed
by around three quarters of the indicator value between 2004
and 2006.%2 There has been an upward trend since 2006, how-
ever at a much lower level than the level before 2004. It should
be noted that the period from approximately 1997 to 2002 was
a historically atypical situation. During this period, the dis-
semination of new information and communication technolo-
gies (Internet boom, dotcom hype) made many new types of
product innovation possible, both for hardware providers and
in particular for the providers of software and telecommuni-
cation services at issue here. The clear subsequent decrease
could be interpreted as a return to normality. The moderately
increasing values of the last three years attest to this.

Also, the increasing internationalization of this industry
may have lead to product innovations that were considered
new in regional markets but were revealed to be imitations in
international market environments, as they had already been
introduced by others on non-domestic markets.*

32 This statement does not change qualitatively if the values are corrected for
the change in the survey method; see Rammer/Peters, Studien zum deutschen
Innovationssystem (Studies on the German innovation system) No. 7-2010.

33 Cf.Rammer/Peters: Innovationsverhalten der Unternehmen in Deutschland
2008 (Innovation activity of companies in Germany in 2008). Studien zum
deutschen Innovationssystem (Studies on the German innovation system)
No. 7-2010.

Reduction in costs due to process innovations

The percentage reduction in costs due to process innovations
isan indicator for the cost effects of these innovations. This
reduction refers to the unit or process costs in the year in ques-
tion, saved as aresult of the process innovation introduced in
the preceding three-year period.*

Figure 22 shows the percentage turnover with market in-
novations and also the percentage of cost reductions achieved
by process innovation. There is an apparent downward trend
for the manufacturing industry (including mining) since 2006,
even if the indicator value rises again slightly in 2010. In the
knowledge-intensive company-related services, a significant
decline from 2001 to 2004 was partially compensated in 2005.
The development from 2006 to 2008 revealed a moderate de-
crease. In the crisis year of 2009, cost reduction measures based
on process innovation improved significantly and achieved
an average cost saving of 5.7%. This was primarily due to the
financial service providers and the telecommunications field.
In 2010 the indicator value dropped to 4.7%.

34 Another success indicator for process innovations is an increase in turnover
due to process innovation achieved by quality improvements. This is not
discussed here, as there are no time sequences comparable to the other indi-
cators for this indicator. This indicator is mentioned for the first time in the
ZEW indicator report on the 2005 innovation survey. See Aschhoff/Doherr/
Ebersberger/Peters/Rammer/Schmidt: Indikatorenbericht zur Innovati-
onserhebung 2005 (Indicator report on the 2005 innovation survey). ZEW
publication, March 2006.
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Fig. 22 Innovation success: percentage of turnover earned with market innovations and cost
reduction share via process innovation 2001-2010
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5.2 The Germanresearch and inno-
vation system in an international
comparison

The special features and performance capability of the German
research and innovation system can be highlighted in European
or international comparisons. The main focus of comparable
international indicators is the GERD ratio of the GDP. The fact
that the “three-percent target” of the Lisbon Treaty refers to
European research and innovation policy makes a comparison
of Germany with the other EU countries and general European
values highly interesting. Germany holds 4th position among
the EU-27 countries in terms of the GERD ratio of the GDP. Only
Sweden and Finland exceed the three percent criterion, albeit
significantly by more than half a percent. Denmark and Austria
achieve similar values to Germany. All other countries lie far
below this level - at least half a percent.

In a global comparison of the OECD states, Germany, with
2.82%in 2010, is among the top group of countries with a GERD
ratio of more than 2.5 % of the GDP. Higher values were achieved
by Israel (4.40%, 2010), Sweden (3.43%, 2010), Finland (3.87%,
2010), Japan (3.36%, 2009), South Korea (3.74%, 2010), Switzerland
(2.99%,2008) and the USA (2.90%, 2009). The weakest group with
GERD ratios below 1.5% comprises Eastern and Southern Euro-
pean countries (e.g. Romania, Greece) and Latin American coun-

2006 2007 2008 2009 2010

Cost reductions through process innovation

Mining and manufacturing

-~ Company-related services (science-intensive)
Company-related services (other)

tries (Mexico, Argentina). Israel’s leading position corresponds
to almost twice the average of the OECD Member States of 2.4%
(2009). (Figure 23,24) @Table 7

The development of this indicator for selected OECD coun-
tries over time shows different dynamics. The top European
countries Sweden and Finland are also at a high level similar to
Japan. Korea in particular stands out thanks to the significant
growth rates. It has lain above Germany and the USA since the
middle of the decade; however there has been an upward trend
in Germany since 2008.

The presentation and interpretation of individual research
and innovation indictors is supplemented below by international
indicator systems that facilitate general comparisons of countries
and regions. This allows the characteristics of national research
and innovation systems to be identified. Indicator systems have
been developed on different transnational levels. At the European
level, the Innovation Union Scoreboard (IUS)*and at the global
level the indicator sets of the OECD, such as the Main Science and
Technology Indicators (MSTI) play an important role.>®

35 Cf.Innovation Union Scoreboard (IUS) 2011.

36 Cf. OECD, Main Science and Technology Indicators 2011/2.
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Fig. 23 Gross domestic expenditure on research and development as a percentage
of the gross domestic product of selected countries 2000 and 2010*
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5.2.1 Europe

The “Innovation Union Scoreboard” is an indicator systermn that
comprises all individual indicators from all areas mentioned in
chapter 5: R&D resources, R&D revenue and innovation. The in-
novation index (Summary Innovation Index - SII) is a weighted
value formed from all 25 indicators of the IUS. This value
provides a summarised evaluation of the national research and
innovation systems that are based on indicators from all three
areas “resources”, “R&D revenue” and “innovation®.

As shown in Figure 13 this indicator puts Germany into
the top group of highly innovative European states. To further
highlight Germany’s position in an international compari-
son, the indicators that can be best compared to those used to
characterise the German research and innovation system in
chapter 5.1 were selected from the IUS indicators and supple-
mentary Eurostat data. At the same time, the indicators will
also cover the areas of R&D resources and R&D revenue.

Figure 25 shows the German indicator values compared
to the corresponding European mean values (EU-27).% It is
apparent that the German values all lie above the respective
European mean values.

Germany achieves particularly high values (maximum values
or almost maximum values in the European comparison) for pat-
entregistrations submitted to the European Patent Office (EPO).

The latter indicators deviate somewhat from those in chap-
ter 5.1. For instance, the innovator percentages only refer to the
subset of the SME and not all companies. Product and process
innovators are presented together. The marketing and organi-
sational innovations to not refer to technological innovations
which are becoming the focus of interest recently.

5.2.2 OECD

The OECD provides a series of indicator sets that can be used

to describe research and innovation systems. The following
selection refers to indicators that were used in the OECD Science,
Technology and Industry Outlook 2010. Similar to the European
data, those indicators that can be best compared to those used
to characterise the German research and innovation system in
chapter 5.1and those that cover the areas of R&D resources and
R&D revenue were selected. Compared to other OECD indicator
sets, the OECD Science, Technology and Industry Outlook is the
best foundation for comparison purposes.

Fig.24 Gross domestic expenditure on research and development as a percentage
of the gross domestic product of selected countries 1991-2010
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37 For the diagrams in Figure 25 the respective maximum indicator values -i.e.
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Fig. 25 Selected R&D-relevant indicators: comparison of Germany and EU-27
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Fig. 26  Selected R&D-relevant indicators: comparison of Germany and the United States
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Fig. 27 Selected R&D-relevant indicators: comparison of Germany and Japan
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Fig. 28 Selected R&D-relevant indicators: Germany compared to the OECD average
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In a “triad comparison” the German data is compared to
that of the USA and Japan. Figure 26 shows the comparison of
the German and the USA data.

Relative strengths of Germany are clearly the percentage of
MINT graduates as a ratio of all graduates and the triad patents
per one million citizens. Triad patents are patents that are not
only registered nationally but also in the two other regions of
the triad Europe-North America-East Asia.

Relative strengths of the USA are the scientific publications
per one million citizens and the researchers per 1,000 workers.
The GERD as a ratio of the GDP is slightly higher than in Ger-
many. The research activities in the USA are even more driven
by the business enterprise sector than in Germany.

Figure 27 shows the corresponding comparison with
Japan. Relative German strengths are only apparent in two
indicators: in the percentage of MINT graduates as a ratio of
all graduates and (less clearly) of the scientific publications per
one million citizens.

The Japanese superiority in the triad patents is remarkable.
In contrast to data that refers to patents relevant for the global
market - which are defined as patents that are registered in Eu-
rope or the WIPO® - the Japanese have a clear head start here.
Also in the other indicators selected here, the Japanese values
lie above those of Germany. In addition to the much higher
GERD as aratio of the GDP it is also apparent that the research
activities are primarily concentrated in the business enterprise
sector.

Finally, Figure 28 shows Germany in comparison to OECD
mean values. Germany’s clear strengths are apparent in the ratio
of MINT degrees of all graduate degrees and the triad patents.

38 World Intellectual Property Organization, a specialised agency within the
United Nations.
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5.3 Selected tables

The preceding sections contained diagrams and text that gave
a quick overview of the status and development of the German
research and innovation system. The following section con-
tains a comprehensive collection of tables that gives readers
with special interests access to detailed data on the German
research and innovation system.

Explanation of terms

The sources of the data tables are the German Federal Minis-

try for Education and Research, the Federal Statistical Office,
Stifterverband, and the Organisation for Economic Cooperation
and Development (OECD). Information from the German Feder-
al Bank, the Centre for European Economic Research (ZEW), the
Lower Saxony Institute for Economic Research (Niederséchsis-
ches Institut fiir Wirtschaftsforschung, NIW) and the Statistical
Office of the European Commission (Eurostat) is also used.

The following definitions of the main terms used are based
on national agreements or, where indicated accordingly, on
the R&D manual (Frascati Manual) passed by the OECD, which
defines the terms and methods for statistical evaluation of re-
search and development. The corresponding OECD innovation
manual (Oslo Manual) is also relevant for innovations. Further
definitions are given in the text itself.

Expenditure
Scientific expenditure

Expenditure on research and development (R&D), expendi-
ture on academic teaching and education and other related
scientific and technological activities. The latter includes for
example scientific or technological information services, data
collection for general purposes, feasibility studies for techno-
logical projects (however, feasibility studies for research pro-
jects are part of R&D), developing bases for decision-making
aids for politics and the private sector.

R&D expenditure

Research and experimental development (R&D) is the system-
atic creative work that builds on existing knowledge, including
knowledge of mankind, culture and society, and that uses this
knowledge with the objective of finding new applications.*
Expenditure in relation to this work is expenditure on research
and development.

39 Cf.Frascati Manual 2002, § 63

Net expenditure

Expenditure adjusted for payments within the same level of the
public sector, less payments from other public sectors. It indi-
cates the expenditure financed from internal revenue sources of
the respective entity or group of entities (cost unit principle).

Direct expenditure

Expenditure for personnel, current material expenses, invest-
ments in equipment and current and capital-forming payments
to other areas, unless these are payments to public organisations.
Deviations from net expenditure basically correspond to the
balance of payment transactions within the government sector.

Basic funds

Net expenses from which the directincome, i.e. the income
generated in the respective task area, has been deducted. This
shows which funds were provided to the task area by the entity
from the general budget funds.

Gross domestic expenditure on R&D

All funds used to implement research and development within
a country, regardless of the source of funding; this therefore
also includes overseas funding and funding from international
organisations for research work performed domestically.
Conversely, this does not include funding for R&D performed
by international organisations with domestic locations abroad,
or funding sent abroad.*

Internal R&D expenditure or R&D spending

All funds used for research and development nationally

or within a specific sector of a national economy or within
another sub-area (reporting unit), regardless of the source of
funding. This does not include R&D funding paid to interna-
tional organisations or abroad.*

External R&D expenditure or R&D spending

Expenditure on research and development made abroad, in
international organisations or outside a specific sector or an-
other sub-area of a national economy (report unit).*

Overall R&D expenditure or spending

Overall expenditure or spending includes internal and external

expenditure or spending on R&D by a country, a sector or an-
other sub-area of a national economy (report unit).

40 Cf.Frascati Manual 2002, § 423
41 Cf.Frascati Manual 2002, § 358 f.

42 Cf.Frascati Manual 2002, § 408
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Publicly funded R&D expenditure

AllR&D expenditure funded by federal government and Ldnder
governments, regardless of the sector in which the research
and development is performed.

Private sector expenditure on R&D

Expenditure of companies and institutions on joint industrial
research and joint experimental research.

Self-financed private sector expenditure

Internal R&D expenditure financed by the private sector.

Breakdown by sector
Business enterprise sector (private sector)

Private and government companies, institutions for joint in-
dustrial research and joint experimental research, and private
non-profit institutions largely funded by the private sector or
which primarily provide services for companies.*

Universities (higher education sector)

All universities, technical colleges, universities of applied sci-
ence and other tertiary institutions, regardless of their sources
of funding or legal status. This also includes research institutes,
experimental facilities and hospitals.*

Government (government sector without universities)

For national reporting, a close distinction is assumed, that

is on the funding side, only the funds in the budgets of the
local authorities (central and local governments) and on the
implementation side, only the institutions of central and local
government and communities are considered. For interna-
tional reporting, the government sector also includes the
private non-profit organisations that are largely funded by the
government (e.g. HGF, MPG, FhG). On the funding side, the in-
dependentrevenues of these organisations are also attributed
to the government sector.*

Private non-profit sector (PNP sector)

For national reporting, this sector includes non-profit organi-
sations funded primarily by the national government (e.g.
HGF, MPG, FhG), and private non-profit organisations that
are neither funded primarily by the national government nor

43 Cf.Frascati Manual 2002, §§ 163-183
44  Cf.Frascati Manual 2002, §§ 206-228

45 Cf.Frascati Manual 2002, §§ 184-193

funded primarily by the private sector, or that do not princi-
pally provide services to private sector companies.

Conversely, for international reporting, this sector only
includes private non-profit organisations that are neither
funded primarily by the national government nor primarily
by the private sector. 4

Abroad

On the funding side, funding from abroad, the European Union
(EU) and international research and development organisa-
tions within the Federal Republic of Germany are documented,
while on the implementation side, the funds paid abroad, to
the EU or international organisations - even if they are located
in Germany - by the Federal Republic of Germany are docu-
mented.?

Personnel employed in research and development
(R&D personnel)

All personnel working directly in R&D regardless of their posi-
tion. This includes researchers, technical and similar person-
nel, other personnel.*

Researchers

Scientists or engineers who design or create new findings,
products, processes, methods and systems - generally univer-
sity graduates.*

Technicians and equivalent staff

Personnel with technical training or corresponding training for
non-technical areas who work directly in R&D, generally under
the supervision of a researcher — generally graduates of techni-
cal secondary schools.>

Other personnel

Personnel whose work is directly linked to the performance of
R&D, that s clerical, secretarial and administrative staff, techni-
cal staff, unskilled and semi-skilled assistants.*

Full-time equivalent

Calculation unit for full-time employment of an employee in a

given period. This unit serves to convert the working hours of
employees only partially involved in R&D (including part-time

46 Cf.Frascati Manual 2002, §§ 194-205
47 Cf.Frascati Manual 2002, §§ 229-235
48 Cf.Frascati Manual 2002, §§ 294 ff.
49 Cf.Frascati Manual 2002, § 301

50 Cf.Frascati Manual 2002, § 306

51 Cf.Frascati Manual 2002, § 309
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employees) to the working hours of a person employed full
time in R&D.*?

Innovations
Innovations

Innovations are new or markedly improved products or ser-
vices introduced on the market (product innovations) or new or
improved processes that are introduced (process innovations).
The percentage cost reduction is the percentage of costs saved
by implementing the process innovations.>

Innovation expenditure

More than expenditure for R&D; also incorporates licence fees,
investments and advanced training for the implementation of
R&D results, and so on.

Regional terms
Results for Germany as a whole

Documentation of results for the Federal Republic of Germany
based on its territorial status since 3rd October 1990: Germany.

Documentation of results for regions

Documentation of results for the Federal Republic of Germany,
including West Berlin, based on the territorial status until 3rd
October1990: Former territory of Federal Republic of Germany.

Documentation of results by Eastern and Western German
states from 3rd October 1990: Eastern German states and Berlin
(Eastern German states include Brandenburg, Mecklenburg-
Western Pomerania, Saxony, Saxony-Anhalt and Thuringia),
Western German states excluding Berlin.

52 Cf.Frascati Manual 2002, § 331 ff.

53 Cf.OsloManual 1997, § 129

Legend

0 =less than one half in the last decimal place used,
but more than zero
not available
. = survey not performed, not yet completed or
no longer possible
X = notreported for reasons of confidentiality,
but contained in the overall total

Note

Rounding differences may occur both in the tables and in the
figures and cannot be ruled out.
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Tables
Gross domestic expenditure on R&D (GERD) of the Federal Republic of Germany
by performing sectors
Millions of €
Performing sector’
Business enterprise sector?
financed by
Business enterprise sector 35585 39427 41 662
Government sector 1723 1936 2022
Private non-profit sector 66 74 39
Abroad 1278 1597 1553
Total 38 651 43 034 45 275
Government and private non-profit sector®
financed by
Business enterprise sector 777 923 976
Government sector 6524 6986 8302
Private non-profit sector 98 143 137
Abroad 469 488 517
Total 7 867 8 540 9932
University sector
financed by
Business enterprise sector 1304 1532 1690
Government sector 7575 7994 9610
Private non-profit sector - - -
Abroad 342 382 508
Total 9221 9908 11 808
Gross domestic expenditure on R&D
financed by
Business enterprise sector 37666 41882 44328
Government sector 15821 16915 19933
Private non-profit sector 164 217 176
Abroad 2089 2468 2578
Total 55 739 61482 67014
GERD in% of GDP* 2.51 2.53 2.82

1) Datafrom surveys of the relevant performing sectors. Until 1990 the former Federal Republic of Germany; as of 1991 all of Germany.
Due to revision of the calculation method figures as of 1991 are only partially comparable to data from earlier publications.

2) Figures for even years are estimates. The estimated figures are based on values converted from deutschmarks (DM) into euros (€) and rounded off.

3) Companies and institutions for cooperative industrial research; intramural R&D expenditures (OECD concept) of business enterprises; until 1990 including
non-apportionable government funding; as of 1992 government R&D funding for business enterprises pursuant to figures of funding institutions - Federal
Government and Ldnder. The funding-source data of the Stifterverband Wissenschaftsstatistik (subsidiary of the Association of German Academic Foundations)
which have been obtained from R&D-performing reporting units differ from these since the performing reporting units are not always able to identify the
original funding source clearly.

4) Non-university institutions. Government: (Research) institutions of the federal government, Ldnderand municipalities; Federal government institutions as
of1981; Landerinstitutions as of 1985 only with their R&D shares. As of 1992 modified survey procedure;in1995 the reporting scope was expanded; in 2004
partially revised; in 2005 modified calculation method.

5) From1991gross domestic product revised (Revision 2011).

Source: Stifterverband Wissenschaftsstatistik Federal Statistical Office and Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.1
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Tab. 2

Year

1981

1983
1985
1987
1989
1991

1993
1995
1997
1999
2001
2002
2003
2004
2005
2006
2007
2008
2009

Financed by

Territorial authorities?

Millions of €

In% of the

overall govern-
ment budget®

Business
enterprises*

R&D expenditure of the Federal Republic of Germany and funding thereof’

Private

non-profit
institutions®

Millions of €

Total R&D
expenditure

Millions of €

8981

10587

11864

15491

15608

16814

17136

16761

18183

21388

3.2 1154

3.2

3.4 15896

3.3

3.3 21064

3.2

27 23973

2.6

2.6 27036

2.7

2.8 35095

2.8

2.8 38060

2.7

2.7 39569

2.7

2.8 43768

2.9

2.9 46019

78 20214

86

68 26 551
122
166 33 094
196
122 39 586
104
141 42 785
205
222 52 131
242
176 55372
208
164 56 494
211
217 62 168
207

176 67 583

1) Data from surveys for the relevant domestic funding sectors. Until 1990, the former Federal Republic of Germany; as of 1991, all of Germany.
Discrepancies from the figures in Table 1result from use of different surveys (Table 2: survey of financing sectors; Table 1: survey of performing sectors).

2) Federal government and Ldnder governments. Funding for Federal research institutions as of 1981; funding for Ldnderresearch institutions as of 1983, but only
R&D shares. Figures revised in comparison to figures from earlier publications as of 1991.

3) Net expenditure without social insurance. As of 1998, does not include hospitals and university clinics with commercial accounting procedures.

4) Data from surveys of the Stifterverband Wissenschaftsstatistik; from 1981to 1989, figures include data for the R&D staff cost subsidy programme (German
Federation of Industrial Cooperative Research Associations (AiF)), with an estimate for 1989, and adjusted to eliminate double counting. Figures for industry-
funded R&D expenditures refer to intramural R&D expenditures and to funds that other sectors (e.g. universities, other countries) received from business
enterprises. Due to revision of the calculation method, figures as of 1991 are not comparable to data from earlier publications.

5) Financed from own funds. Some figures are estimates.

Source: Federal Statistical Office, Stifterverband Wissenschaftsstatistik and Federal Ministry of Education and Research

Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.2
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Tab. 3

by the Federal Republic of Germany’

Federal Land

Performing of R&D

Total R&D expenditure

Regional distribution of the total expenditure on research and development

T T T
€m in% €m in% €m in% €m in%

Baden-Wuerttemberg - 22.6 - 24.6 - 25.5 - 24.4
Bavaria 11348 20.8 11458 20.6 12212 19.9 13037 19.5
Brandenburg 550 1.0 572 1.0 651 1.1 748 1.1
Hamburg 1435 2.6 1552 2.8 1665 2.7 1929 2.9
Mecklenburg-Western Pomerania 395 0.7 450 0.8 456 0.7 617 0.9
Lower Saxony - 9.6 - 7.7 - 8.4 - 8.3

North Rhine-Westphalia 8460 15.5 8742 15.7 9471 15.4 10642 15.9
Rhineland-Palatinate - 3.1 - 3.0 - 3.2 - 3.2
Saarland 277 0.5 289 0.5 328 0.5 359 0.5
Saxony-Anhalt 531 1.0 550 1.0 588 1.0 666 1.0
Sehleswig Holstein S sl e e
Thuringia 798 1.5 805 1.4 880 1.4 985 1.5
Total for all Lander . 100.0 100.0 100.0
Of which: Eastern German 13.3 13.3 12.8 13.2

Landerand Berlin

German institutions
based abroad

Total?

1) Estimated in some cases.
2) Including non-apportionable government funding.

Source: Federal Statistical Office, Stifterverband Wissenschaftsstatistik and Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.3



TABLES 77
Expenditure by the government for science, research and development
by department
Millions of €
ACTUAL

Government departments?

Total Of;\lgtll:I)Ch’
Federal Chancellor and Federal Chancellery? 306.4 84.8
Federal Foreign Office 255.0 183.4
Federal Ministry of the Interior 79.5 59.0
Federal Ministry of Justice 25 2.5
Federal Ministry of Finance 08 0.8
Federal Ministry of Economics and Technology 2618.2 2420.2
Federal Ministry of Labour and Social Affairs 71.1 33.1
Federal Ministry of Food, Agriculture and Consumer Protection 590.6 509.0
Federal Ministry of Defence 1320.1 1154.0
Federal Ministry for Family Affairs, Senior Citizens, Women and Youth 23.2 23.2
Federal Ministry of Health 2720 124.4
Federal Ministry of Transport, Building and Urban Affairs 3317 200.6
Federal Ministry for the Environment, Nature Conservation and Nuclear Safety 397.9 227.5
Federal Ministry of Education and Research* 8608.3 7243.8
Federal Ministry for Economic Cooperation and Development 34.8 33.3
General Fiscal Administration® 509.6 492.9
Total expenditure 15421.8 127925

1) Status: Federal government’s bill from 12.08.2011.

2) To facilitate comparison, expenditure for the new distribution of tasks has been applied retrospectively.

3) Including the expenditure by the federal government’s representative for culture and media.

4) Planned expenditure, taking into account the proportional reduced global expenditure for science, R&D (2011: €155.9 million, 2012: €183.6 million).

5) Including payments for universities and projects in application-oriented research facilities in connection with the German reunification (1991and 1995);

from 2008 discontinuation of payments to the Volkswagen Foundation. In comparison to earlier publications, first presentation 2009-2011including

investment and redemption fund without state allocations (economic stimulus package I1), from 2011 including energy and climate funds (from 2012 including

electro mobility).

Source: Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.4
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Expenditure by the government for science, research and development by department

Millions of €

ACTUAL Government bill

Government departments?

Total Of;’;é':h’ Total Ofgvgt:;‘:h'
Federal Chancellor and Federal Chancellery? 297.0 85.6 297.1 86.9
Federal Foreign Office 251.8 179.0 276.1 183.0
Federal Ministry of the Interior 69.2 47.8 74.6 52.0
Federal Ministry of Justice 2.9 2.9 2.8 2.8
Federal Ministry of Finance 1.9 1.9 2.0 2.0
Federal Ministry of Economics and Technology 2817.8 2620.6 3022.1 2805.6
Federal Ministry of Labour and Social Affairs 76.3 38.5 79.9 41.1
Federal Ministry of Food, Agriculture and Consumer Protection 609.2 516.0 614.6 520.1
Federal Ministry of Defence 1131.7 972.4 1144.6 976.1
Federal Ministry for Family Affairs, Senior Citizens, Women and Youth 25.0 25.0 24.7 24.7
Federal Ministry of Health 311.4 156.4 344.3 170.4
Federal Ministry of Transport, Building and Urban Affairs 348.7 224.9 321.4 197.5
Federal Ministry for the Environment, Nature Conservation and Nuclear Safety 433.9 247.6 477.3 274.3
Federal Ministry of Education and Research* 9567.3 7649.8 10574.1 8074.0
Federal Ministry for Economic Cooperation and Development 36.5 34.7 41.5 39.7
General Fiscal Administration® 903.4 877.0 368.1 368.0
Total expenditure 16883.9 13680.1 17665.0 13818.2

1) Status: Federal government’s bill from 12.08.2011.

2) To facilitate comparison, expenditure for the new distribution of tasks has been applied retrospectively.
3) Including the expenditure by the federal government’s representative for culture and media.

4) Planned expenditure, taking into account the proportional reduced global expenditure for science, R&D (2011: €155.9 million, 2012: €183.6 million).

5) Including payments for universities and projects in application-oriented research facilities in connection with the German reunification (1991and 1995);
from 2008 discontinuation of payments to the Volkswagen Foundation. In comparison to earlier publications, first presentation 2009-2011including
investment and redemption fund without state allocations (economic stimulus package I1), from 2011 including energy and climate funds (from 2012 including

electro mobility).

Source: Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.4
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Expenditure by the government for science. research and development for project funding.
departmental research and institutional funding by funding area and funding priorities'

Funding area
Funding priority

AA
AB
AC
AD
AE

DA
DB
DC
E
EA
EB
EC
ED
EF
F
FA
FB
FC
FD
G
GA
GB

Health research and medical technology
Research in the health sector

Patient-relevant research

Health services research

Research in medical technology

Radiation protection

Biotechnology

Civilian safety research

Nutrition. agriculture and consumer protection
Nutrition

Sustainable agriculture and rural areas

Health-related and commercial consumer protection

Energy research and energy technologies
Rational energy conversion

Renewable energies

Nuclear safety and disposal

Disposal of nuclear plants

Fusion research

Climate. environment. sustainability

Climate. climate protection; global change
Coast. marine and polar research. geosciences
Environment and sustainability research

Ecology. nature conservation and sustainable use
Information and communication technologies
Software systems; science technologies

Communication technologies and services

Total

900.4
857.9
4.3
7.1
12.7
18.5
386.3
73.6
585.5
25.8
308.4
251.3
963.5
46.7
322.5
240.0
210.2
144.2
905.2
126.2
301.2
237.5
240.4
582.0
167.0

3.4

Millions of €
ACTUAL
Of;\g]li;h' Total
749.1 958.9
716.7 923.9
3.3 3.6
6.9 2.2
8.3 12.2
13.8 17.1
386.2 390.3
68.9 85.8
501.3 629.0
17.4 17.7
284.2 327.7
199.8 283.7
658.4 935.2
45.2 38.2
320.3 339.0
116.2 234.3
33.1 191.3
143.6 132.4
738.8 896.1
124.6 126.9
252.7 328.4
160.7 216.5
200.8 224.3
551.5 630.3
162.3 191.2
2.0 4.5

1) According to the federal government’s planning system 2009. Expenditure was implemented in accordance with
the federal government’s planning system 2009.
2) In comparison to earlier publications. first presentation 2009-2011including investment and redemption fund without state allocations
(economic stimulus package Il). from 2011 including energy and climate funds (from 2012 including electro mobility).

3) Distribution of funding areas and funding priorities estimated in some cases.

4) Status: federal government’s bill from 12.08.2011.

5) Including universities of the Federal Armed Forces and the Federal University of Applied Administrative Sciences.

6) Basic funding of the research institutes MPG. DFG and FhG.

7) The distribution of the global reduced expenditure of the BMBF to funding areas or funding priorities can only be carried out in the ACTUAL.

8) Slight differences compared to earlier publications due to subsequent amendments to the allocation to the funding areas/funding priorities
and the budget bill 2011.

Source: Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal/1.1.5

Of which.
R&D

798.7
774.9
2.3
1.7
7.5
12.3
390.2
80.6
540.8
9.6
308.9
222.3
653.7
36.7
336.8
118.1
30.1
131.9
724.5
125.2
284.1
144.6
170.6
5994
185.6
3.2
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Expenditure by the government for science, research and development for project funding,
departmental research and institutional funding by funding area and funding priorities'

Funding area
Funding priority

GC

GD

GE

HA

HB

NA

NB

(o}

OA

OB

1) According to the federal government’s planning system 2009. Expenditure was implemented in accordance with

Electronics and electronic systems
Micro-systems engineering

Multimedia — development of convergent ICT
Vehicle and traffic technologies including maritime technologies

Vehicle and traffic technologies

Maritime technologies

Aerospace

Aviation

National space research and space engineering
European Space Organisation ESA

Research and development to improve the work conditions
and in the service sector

Research to improve work conditions

Research in the service sector
Nanotechnologies and materials technologies
Nanotechnologies

Materials technologies

Optical technologies

Production technologies

Spatial planning and urban development; construction research
Spatial planning, urban development and living
Construction research

Innovations in education

Institutional funding

Educational reporting, international assessments

the federal government’s planning system 2009.
2) In comparison to earlier publications, first presentation 2009-2011including investment and redemption fund without state allocations

(economic stimulus package Il), from 2011 including energy and climate funds (from 2012 including electro mobility).
3) Distribution of funding areas and funding priorities estimated in some cases.
4) Status: federal government’s bill from 12.08.2011.

5) Including Universities of the Federal Armed Forces and the Federal University of Applied Administrative Sciences.

6) Basic funding of the research institutes MPG, DFG and FhG.

7) The distribution of the global reduced expenditure of the BMBF to funding areas or funding priorities can only be carried out in the ACTUAL.

8) Slight differences compared to earlier publications due to subsequent amendments to the allocation to the funding areas/funding priorities
and the budget bill 2011.

Source: Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.5

-

Total

206.1

113.2

92.3

274.2

238.0

36.2

179.1

185.1

382.8

611.2

118.1

108.2

9.9

240.1

14.2

225.9

1103

76.9

65.7

26.2

39.4

621.1

15.5

415.5

Millions of €
ACTUAL
Ofé\g]li;h' Total

204.1 199.8
112.5 132.3
70.5 102.5
199.2 461.9
173.6 417.3
25.7 44.6
1176.8 1202.6
184.6 207.7
382.1 361.9
610.1 633.0
112.5 126.2
106.6 113.1
5.9 13.1
210.0 250.2
9.5 14.7
200.5 235.4
106.4 116.1
75.0 79.6
62.4 61.0
26.0 18.1
36.4 42.9
388.7 755.2
15.5 17.1
247.4 500.2

Of which,
R&D

197.9

131.6

81.0

377.9

344.5

33.4

1200.5

207.3

361.3

631.9

82.5

73.5

9.0

222.1

9.8

212.2

111.9

77.7

57.6

17.9

39.8

469.2

17.1

310.3



TABLES 81
Expenditure by the government for science, research and development for project funding,
departmental research and institutional funding by funding area and funding priorities’

Millions of €
Funding area ACTUAL
Funding priority
Total Of::g:i;h’ Total Of;\glli;h’
oC Research in the education sector 172.6 108.3 221.4 125.4
oD New media in education 17.5 17.5 16.5 16.5
P Humanities; economic and social sciences 813.7 558.9 867.0 607.2
PA Humanities research 487.6 264.7 514.4 291.7
PB Social science research 120.6 101.7 114.2 96.6
PC Economic and financial science research 40.2 40.2 39.8 39.8
PD Infrastructures 165.3 152.3 198.7 179.2
Q Innovation funding for small and medium-sized enterprises 781.8 772.8 1053.5 1042.5
QA Start-up funding 75.5 75.5 75.6 75.6
QB Technology funding for small and medium-sized enterprises 413.0 409.5 661.2 656.2
QC Technology transfer and innovation consulting 98.6 93.5 123.7 118.1
QD Research infrastructure for small and medium-sized enterprises 194.6 194.2 193.0 192.7
R oneueton eleantandertyig condton
RB Structural cross-cutting activities 1.6 1.1 1.6 1.2
RC Other 103.8 71.5 115.5 81.0
Funding organisations, restructuring of the research field
T in acceding areas; construction of universities and primarily 3716.8 27215 3749.9 2682.1
university-specific special programmes®

TA TA Basic funding for research institutes® 1.954.5 1.954.3 1.927.1 1.926.9
B Other 1.762.4 767.2 1.822.8 755.2
u Large appliances in the basic research field 814.1 813.8 861.1 860.9
4 Global reduced expenditure; budget reserve’ - - - -
Civilian funding areas combined 13313.9 10 924.9 14 227.2 11 662.2
S Military science research 1159.8 1097.1 1194.6 1130.3
SA Military medicine and military psychology research 40.1 13.8 41.3 12.8
SB Defence research 1096.8 1078.0 1130.4 1111.9
SC Social science research 1.8 1.2 1.6 1.0
SD Military history research 7.1 2.8 7.9 3.3
SE Geoscientific research 14.0 1.3 13.4 1.2
Total expenses?® 14 473.7 12 022.0 15421.8 12 792.5

1) According to the federal government’s planning system 2009. Expenditure was implemented in accordance with
the federal government’s planning system 2009.
2) In comparison to earlier publications, first presentation 2009-2011 including investment and redemption fund without state allocations
(economic stimulus package I1), from 2011 including energy and climate funds (from 2012 including electro mobility).
3) Distribution of funding areas and funding priorities estimated in some cases.
4) Status: federal government’s bill from 12.08.2011.
5) Including Universities of the Federal Armed Forces and the Federal University of Applied Administrative Sciences.
6) Basic funding of the research institutes MPG, DFG and FhG.
7) The distribution of the global reduced expenditure of the BMBF to funding areas or funding priorities can only be carried out in the ACTUAL.
8) Slight differences compared to earlier publications due to subsequent amendments to the allocation to the funding areas/funding priorities
and the budget bill 2011.

Source: Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.5
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Expenditure by the government for science, research and development for project funding,
departmental research and institutional funding by funding area and funding priorities'"

Funding area
Funding priority

AA
AB
AC
AD
AE

DA
DB
DC
E
EA
EB
EC
ED
EF
F
FA
FB
FC
FD
G
GA
GB

Health research and medical technology
Research in the health sector

Patient-relevant research

Health services research

Research in medical technology

Radiation protection

Biotechnology

Civilian safety research

Nutrition, agriculture and consumer protection
Nutrition

Sustainable agriculture and rural areas
Health-related and commercial consumer protection
Energy research and energy technologies
Rational energy conversion

Renewable energies

Nuclear safety and disposal

Disposal of nuclear plants

Fusion research

Climate, environment, sustainability

Climate, climate protection; global change
Coast, marine and polar research, geosciences
Environment and sustainability research

Ecology, nature conservation and sustainable use
Information and communication technologies
Software systems; science technologies

Communication technologies and services

Millions of €

ACTUAL
Total Ofé\g]IIDCh'

1038.7 872.3
1002.3 846.7
4.2 2.8
2.8 2.2
12.1 7.6
17.3 13.0
390.9 390.8
88.2 83.3
645.2 545.9
27.0 18.1
368.9 349.7
249.3 178.1
1138.7 772.6
82.6 81.3
393.7 391.7
250.1 120.9
266.9 33.9
145.3 144.8
980.3 802.0
158.7 156.6
369.7 320.8
265.4 190.1
186.6 134.5
632.1 600.3
186.9 182.0
3.8 2.6

1) According to the federal government’s planning system 2009. Expenditure was implemented in accordance with
the federal government’s planning system 2009.
2) In comparison to earlier publications, first presentation 2009-2011including investment and redemption fund without state allocations
(economic stimulus package Il), from 2011 including energy and climate funds (from 2012 including electro mobility).

3) Distribution of funding areas and funding priorities estimated in some cases.

4) Status: federal government’s bill from 12.08.2011.
5) Including Universities of the Federal Armed Forces and the Federal University of Applied Administrative Sciences.
6) Basic funding of the research institutes MPG, DFG and FhG.
7) The distribution of the global reduced expenditure of the BMBF to funding areas or funding priorities can only be carried out in the ACTUAL.
8) Slight differences compared to earlier publications due to subsequent amendments to the allocation to the funding areas/funding priorities
and the budget bill 2011.

Source: Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.5

Government bill

Total

1287.0
1244.8
6.0

4.8
13.2
18.3
253.9
91.4
652.2
24.2
371.3
256.8
1181.0
77.2
429.6
268.7
245.3
160.3
1042.8
196.1
354.1
285.9
206.7
604.1
192.0
5.4

Of which,
R&D

1100.3
1071.3
4.1
3.7
7.8
13.4
253.8
86.3
550.9
15.2
350.9
184.8
824.2
75.7
427.4
125.7
35.7
159.7
858.4
194.5
303.5
207.0
153.4
574.3
191.4

4.0
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Expenditure by the government for science, research and development for project funding,
departmental research and institutional funding by funding area and funding priorities’

Funding area
Funding priority

GC

GD

GE

HA

HB

NA

NB

(o}

OA

OB

1) According to the federal government’s planning system 2009. Expenditure was implemented in accordance with

Electronics and electronic systems
Micro-systems engineering

Multimedia - development of convergent ICT
Vehicle and traffic technologies including maritime technologies

Vehicle and traffic technologies

Maritime technologies

Aerospace

Aviation

National space research and space engineering
European Space Organisation ESA

Research and development to improve the work conditions
and in the service sector

Research to improve work conditions

Research in the service sector
Nanotechnologies and materials technologies
Nanotechnologies

Materials technologies

Optical technologies

Production technologies

Spatial planning and urban development; construction research
Spatial planning, urban development and living
Construction research

Innovations in education

Institutional funding

Educational reporting, international assessments

the federal government’s planning system 2009.
2) In comparison to earlier publications, first presentation 2009-2011including investment and redemption fund without state allocations

(economic stimulus package I1), from 2011 including energy and climate funds (from 2012 including electro mobility).
3) Distribution of funding areas and funding priorities estimated in some cases.
4) Status: federal government’s bill from 12.08.2011.

5) Including Universities of the Federal Armed Forces and the Federal University of Applied Administrative Sciences.

6) Basic funding of the research institutes MPG, DFG and FhG.

7) The distribution of the global reduced expenditure of the BMBF to funding areas or funding priorities can only be carried out in the ACTUAL.

8) Slight differences compared to earlier publications due to subsequent amendments to the allocation to the funding areas/funding priorities
and the budget bill 2011.

Source: Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.5

Millions of €

ACTUAL
Total Of;\g}';h'

213.7 211.9
133.8 133.1
94.0 70.7
642.9 555.4
599.2 523.3
43.8 32.1
12735 1271.6
250.3 249.9
388.1 387.5
635.2 634.2
118.0 75.1
106.2 66.9
11.8 8.1
240.9 213.3
13.7 9.2
227.3 204.2
112.4 108.7
76.3 74.6
58.1 54.5
17.5 17.1
40.7 37.4
859.8 448.3
18.5 18.5
461.9 292.3

Government bill

Total

182.9

138.6

85.1

603.1

557.1

46.0

1308.5

260.2

425.6

622.7

84.1

70.8

13.3

216.2

14.9

201.4

121.7

92.9

73.7

52.1

954.0

20.2

494.9

Of which,
R&D

181.0
137.9

59.9

528.6

494.4
34.3
1306.3
259.8
425.0

621.6

39.5

30.4
9.2
187.3
9.9
177.4
117.5
91.0

69.9

48.7
474.1
20.2

306.2
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Expenditure by the government for science, research and development for project funding,
departmental research and institutional funding by funding area and funding priorities'

Funding area
Funding priority

OoC
oD

P

PA
PB
PC
PD
Q
QA
QB
QC
QD
R

RB
RC

T

TA
TB
U
V4

Education research

New media in education
Humanities; economic and social sciences

Humanities research

Social science research

Economic and financial science research

Infrastructures

Innovation funding for small and medium-sized enterprises
Start-up funding

Technology funding for small and medium-sized enterprises
Technology transfer and innovation counselling

Research infrastructure for small and medium-sized enterprises

Innovation-relevant underlying conditions
and other cross-cutting activities

Structural cross-cutting activities

Other

Funding organisations, restructuring of the research field in
acceding areas; construction of universities and primarily
university-specific special programmes®

Basic funding for research institutes®

Other

Large appliances in the basic research field

Global reduced expenditure; budget reserve’

Civilian funding areas combined

S

SA
SB
SC
SD
SE

Military science research

Military medicine and Military psychology research
Defence research

Social science research

Military history research

Geoscientific research

Total expenditure®

Millions of €

ACTUAL

Total Of;\/&:l)ch.
369.4 127.5
10.0 10.0
910.4 660.8
543.9 332.1
122.7 103.9
41.9 41.9
201.9 182.9
1367.2 1356.1
78.5 78.5
936.7 931.2
157.2 151.9
194.8 194.5
123.6 90.4
1.5 1.1
122.2 89.3
4390.8 2974.1
2023.6 2023.5
2367.2 950.6
935.2 935.0
-155.9 -155.9
15 867.7 127294
1016.2 950.7
43.4 15.1
948.7 929.8
1.8 1.2
7.9 3.4
14.4 1.3
16 883.9 13 680.1

1) According to the federal government’s planning system 2009. Expenditure was implemented in accordance with
the federal government’s planning system 2009.
2) In comparison to earlier publications, first presentation 2009-2011including investment and redemption fund without state allocations
(economic stimulus package Il), from 2011 including energy and climate funds (from 2012 including electro mobility).
3) Distribution of funding areas and funding priorities estimated in some cases.
4) Status: federal government’s bill from 12.08.2011.
5) Including Universities of the Federal Armed Forces and the Federal University of Applied Administrative Sciences.
6) Basic funding of the research institutes MPG, DFG and FhG.
7) The distribution of the global reduced expenditure of the BMBF to funding areas or funding priorities can only be carried out in the ACTUAL.
8) Slight differences compared to earlier publications due to subsequent amendments to the allocation to the funding areas/funding priorities
and the budget bill 2011.

Source: Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.5

Government bill

Total

428.9
10.0

980.2

579.0
156.9
43.6
200.8
1016.9
76.9
567.1
173.0
200.0

129.6

1.6
128.0

5044.0

2442.9
2601.2
1091.9
-183.6
16 645.6
1019.4
43.2
952.1
1.6

8.1

14.4

17 665.0

Of which,

R&D
137.7
10.0

708.5

368.3
115.6
43.6
181.1
1007.5
76.9
563.7
167.3
199.6

94.4

1.1
93.2

3084.9

2442.7
642.2
1091.6
-183.6
12 865.7
952.5
14.9
931.8
1.0

3.5

1.3

13 818.2



TABLES 85
Expenditure by the government for science, research and development by recipient group
Millions of €
ACTUAL
Recipient group
Total Of;’;[i)Ch' Total Of;‘g};(:h’
1. Territorial authorities 4 084.0 2 240.6 4322.9 2323.1
1.1 Federal Government 1871.5 926.2 1929.6 925.3
1.1 Federal Government-owned research institutions 1631.2 869.1 1680.3 866.2
1.1.2 Other institutions of Federal administration? 240.3 57.2 249.4 59.1
1.2 Lédnderand communities 22125 1314.4 2393.2 1397.8
1.2.1 Research institutions of the Ldnder 103.0 98.6 109.6 104.3
1.2.2  Universities and university hospitals® 2043.5 1156.5 2195.6 1224.2
1.2.3  Otherinstitutions of the Ldnder 36.3 32.8 49.8 40.2
1.2.4 Communities, local authority and special-purpose associations 29.6 26.5 38.3 29.2
2. Private non-profit organisations* 6 858.8 6344.2 7192.6 6 665.8
2.1 Research funding organisations 3315.1 3147.8 3591.1 3395.4
2.2 Helmholtz Association of German Research Centres (HGF) 2504.1 2333.0 2503.4 2343.0
23 Other non-profit science organisations 946.1 788.0 985.4 840.2
2.4 Other non-profit organisations 93.5 75.4 112.7 87.2
3. Business enterprise® 2338.6 2296.3 2667.3 2618.7
3.1 Business enterprises 1617.4 1595.7 1862.3 1840.7
3.2 Services if rendered by companies and the professions 721.2 700.7 804.9 777.9
4. Abroad 1188.8 11383 1235.1 1182.7
4.1 Payments to business enterprises abroad 150.6 146.9 154.5 149.1
4.2 f:giig?;i]ct)gsagc:;r;ernationaI organisations and other payments 1038.2 991.4 1080.6 1033.6
5. Cross-group positions 3.5 2.5 4.0 2.2
Total expenditure’ 14473.7 12022.0 15421.8 127925
For information:
Business enterprises® 2338.6 2296.3 2667.3 2618.7
Of which:
Federal Ministry of Economics 863.8 857.5 822.3 814.8
Federal Ministry of Defence 645.2 645.2 606.6 606.6
Federal Ministry of Education and Research 585.8 550.7 643.5 607.9

1) In comparison to earlier publications, first presentation including investment and redemption fund without state allocations
(economic stimulus package Il).

2) Including Universities of the Federal Armed Forces. Discrepancies in R&D expenditures with regard to earlier publications are
due to retroactive revision of the R&D coefficient for the BMBF‘s expenditure on university expansion and construction.

3)Not including basic funding for DFG and funding for collaborative research centres.

4) Without funds to international organisations situated overseas.

5) Including basic funding for DFG and funding for collaborative research centres.
6)Including funding to promote contract research; differentiation in keeping with the classification of economic activities; not including funding

for business enterprises abroad.
7)Minor discrepancies with regard to earlier publications are due to subsequent data collection and|/or retroactive revision of the allocation
to recipient groups.

Source: Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.1.8



86 TABLES
Tab.7 1/2 Gross domestic expenditure for research and development by funding and performing
sectors in selected OECD states
Busine§s Govern- d;)r:\t:;ic Busine:ss Govern- Universit PNP-
Country Year' \iiiions of :fhélgep enterprise  ment o, enterprise  ment sector3y e
Us $2 in% sector sector abroad sector sector
Sharein%
Germany - 64298.8 - 67.6 - 4.0 - 14.1 -
2006 70156.4 2.53 68.3 27.5 4.2 70.0 13.9 16.1
- 7071.8 - 68.1 - 4.4 - 13.9 -
2008 81849.4 2.68 67.3 28.4 4.3 69.2 14.0 16.7
frond 2008 seot2| a8 ees| 387 75| q0s  es| 180 o
2006 6061.9 3.48 66.6 25.1 8.3 71.3 9.3 18.7 0.6
2007 sems | sar  es2 | 2a1 77| w3 ss| 17 oo
2008 7472.9 3.72 70.3 21.8 7.9 74.3 8.0 17.2 0.5
2008 7as7s| 38 esn| 240 79| ma o1 18 oo
France - 39235.7 - 51.9 - 9.4 - 17.8 - 1.3
2006 41969.6 2.10 52.3 38.5 9.2 63.1 16.5 19.2 1.2
2007 asosas| 207 s3] 381 os| w0 64| 1es 12
2008 46262.3 2.11 50.7 38.9 10.3 62.8 15.9 20.0 1.2
2008 aresss | aat | es wes| s 12
United Kingdom - 34080.7 - 42.1 - 25.2 - 10.6 - 2.3
2006 37007.5 1.75 45.2 31.9 22.9 61.7 10.0 26.1 2.2
2007 ssre0s | a7 a0l 308 23 ss s2| aen 22
2008 40096.4 1.77 45.4 30.7 23.9 62.0 9.2 26.5 2.4
- 40279.5 - 44.5 - 22.9 - 9.2 - 2.5
taly 2005 170s0 1os a7 so7 o7 soa 173 302 2
2006 20186.3 1.13 40.4 47.0 12.6 48.8 17.2 30.3 3.7
- 22331.9 - 42.0 - 13.7 - 14.5 - 3.5
2008 24510.2 1.23 45.2 42.9 11.9 52.7 12.5 31.6 3.2
D200 2ars2s | hm L s as | ma o2

1) Values have been revised in some cases and are preliminary or estimated or cannot be fully compared to previous years (see original publication
“Main Scienceand Technology Indicators”).
2) Nominal expenditures, converted into US$ purchasing-power parities.
3) Including general funding for university research.
4) PNP: Private non-profit sector.
5)2008: National estimate or forecast.
6) Funding contributions by the state sector have been modified by the secretary’s office to meet the standards of the Frascati Manual. 2008 break in series.
7) Predominantly without expenditure for investments; implementation proportions by the state sector only taken into account with federal expenditure.

2008 preliminary.

Source: OECD (Main Science and Technology Indicators 2011/1, Tables 01-G_PPP, 02-G_XGDP, 13-G_XFB, 14-G_XFG, 15-G_XFON, 16-G_XFA, 17-G_XEB, 19-G_XEG, 18-G_
XEH, 20-G_XEl) and calculations by the Federal Ministry of Education and Research

Data portal of the BMBF: www.datenportal.bmbf.de/portal/1.3.1
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Tab. 7

Country

Sweden®

Japan®

Canada

United States’

sectors in selected OECD states

Year'

2006

2008

2006

2008

2006

2008

2006

2008

R&D expenditure

o Share
M"L'J'ggﬁ of  ofcDP
in%

10509.9
11936.9 3.68
11960.5
13 448.9 3.70

12494.9

128 694.6
138612.9 3.40
147 768.2
148719.2 3.44

137 908.6

23090.0
24070.4 2.00
24705.3
24217.6 1.87

24551.3

323047.0

347 809.0 2.61
373185.0

398194.0 2.79

Business  Govern-
enterprise ment
sector sector
63.9

62.3

58.8

76.1

77.1 16.2
77.7
78.2 15.6

75.3

49.3

()]
=
-

w
=
-

©
o

49.9
48.4 34.1

47.6

64.3

65.3 29.3
66.2

67.3 27.1

Financed by

Other
domestic
sources and
abroad

—_
-
~

(%]
=
o
=
(0]
=
xR

12.7

13.7

7.1

6.7

6.7

6.2

7.1

18.9

17.8

18.1

17.5

19.0

S 7 el

u » b
~
>
[N}

o
u

Business
enterprise
sector

74.7

74.1

77.2

78.5

56.7

52.8

72.6

Performed by

Govern- . .
University
ment 3
sector
sector

o
=}

»
8

20.6

P
=}

4.4 21.3
8.3 12.7
8.3 11.6
9.7 33.1

10.0 36.6
11.4 13.5
10.6 12.8

1) Values have been revised in some cases and are preliminary or estimated or cannot be fully compared to previous years (see original publication
“Main Scienceand Technology Indicators”).
2) Nominal expenditures, converted into US$ purchasing-power parities.
3) Including general funding for university research.
4) PNP: Private non-profit sector.
5)2008: National estimate or forecast.
6) Funding contributions by the state sector have been modified by the secretary’s office to meet the standards of the Frascati Manual. 2008 break in series.
7) Predominantly without expenditure for investments; implementation proportions by the state sector only taken into account with federal expenditure.

2008 preliminary.

2/2 Gross domestic expenditure for research and development by funding and performing

PNP-
sector*

0.3
0.2
0.2
0.2
0.1

18
1.9
1.7
1.6
1.6

0.5
0.5
0.5
0.6
0.6

4.1
3.9
3.9
3.9

Source: OECD (Main Science and Technology Indicators 2011/1, Tables 01-G_PPP, 02-G_XGDP, 13-G_XFB, 14-G_XFG, 15-G_XFON, 16-G_XFA, 17-G_XEB, 19-G_XEG, 18-G_
XEH, 20-G_XEl) and calculations by the Federal Ministry of Education and Research

Data portal of the BMBF: www.datenportal.bmbf.de/portal/1.3.1



88

TABLES

Employees, turnover and internal R&D expenditure of the private sector by business
sector and workforce classes’

Industry sector?

A 01-03

B 05-09
Cc 10-33

10-12

13-15

16-18

19

20

21

22

23

24

25

26

27
28
29
30
31-33

D,E 35-39

F  41-43

Agriculture, hunting and forestry;
fishing

Mining and quarrying
Manufacturing

Manufacture of food products and
beverages; manufacture of tobacco
products

Manufacture of textiles and apparel

Manufacture of wood and wood
products excluding furniture

Manufacture of coke, refined petrole-
um products and nuclear fuel

Manufacture of chemicals and
chemical products

Pharmaceutical industry

Manufacture of rubber
and plastic products

Manufacture of glass, ceramics and
non-metallic mineral products

Manufacture of basic metals; manuf-
acture of fabricated metal products

Metal products

DP equipment, electronic
and optical goods

Electrical equipment
Mechanical engineering
Motor vehicles and parts
Other vehicle construction

Other goods manufacturing
Energy and water supply, disposal

Real estate, renting
and business activities

Employees®

Thousand

31
3147

120

29

56

246
114

144

68

152

187
382

161
551
718
104
105

148

71

Turnover?

€m

1030

15284
903 031

48784

5914

15074

38975

84595

42812

29690

13021

52279

34266

75357

33294
116632
263035

26 741

22562

139 235

13 124

1) Not including institutions for cooperative industrial research and experimental development.
2) Classification of the economic sectors, issue 2008.
3) Employees and revenue of the companies with (internal and/or external) R&D expenditure.

Source: Stifterverband Wissenschaftsstatistik
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.5.2

Internal R&D expenditure

Total per

employee

€m €1,000
131 26.2
13 0.4
38711 123
318 2.7
126 4.3
176 3.1
93 10.3
3198 13.0
3896 34.2
847 5.9
288 4.2
495 3.3
712 3.8
5.815 15.2
1.333 8.3
4.499 8.2
13.821 19.2
2.056 19.8
1.039 9.9
216 1.5
69 1.0

Share of
turn-over

in%

12.7

0.1

4.3

0.7

2.1

1.2

0.2

3.8

9.1

2.9

2.2

0.9

2.1

7.7

4.0
3.9
53
7.7
4.6

0.2

0.5

For
information:
Total in the
Eastern Ger-
man Lander
and Berlin

€m

31

2158

19

22

29

114

312

26

29

26

66

743

63
340
147

51
169

35

28



TABLES 89
Employees, turnover and internal R&D expenditure of the private sector
by business sector and workforce classes’
Internal R&D expenditure
For
information:
Industry sector? Employees® Turnover? Per Share of Total in the
Total
employee  turn-over Eastern Ger-
man Ldander
and Berlin
Thousand €m €m €1,000 in% €m
J 58-63 Information and communication 229 50 241 2564 11.2 5.1 2564
K 64-66 Financial and insurance services 72 57 671 335 4.7 0.6 335
M 975 Other community, social and 196 27224 2629 13.4 9.7 2629
personal service activities
G-1 L,N-U Remaining categories 160 72.022 313 2.0 0.4 313
Total 4058 1278 862 44 983 111 3.5 44 983
Employee size category
Companies with employees
lessthan100 232 38316 2372 10.2 6.2 816
100 to 249 315 64063 2335 7.4 3.6 458
250t0499 337 81129 2330 6.9 2.9 180
sub-total 884 183 508 2 688 3.0 1.5 1454
500 to 999 348 99 355 9725 27.9 9.8 262
1000to 1999 430 119763 4101 9.5 3.4 131
2000to 4999 505 168463 5766 11.4 3.4 479
5000to 9999 387 180942 5640 14.6 3.1 123
10 000 and over 1505 526 831 19751 13.1 3.7 959
sub-total 3175 1095354 35258 111 3.2 1954
Total 4058 1278,862 44 983 11.1 3.5 3 408

1) Not including institutions for cooperative industrial research and experimental development.

2) Classification of the economic sectors, issue 2008.

3) Employees and revenue of the companies with (internal and/or external) R&D expenditure.

Source: Stifterverband Wissenschaftsstatistik

Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.5.2
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R&D personnel by personnel groups and sectors

Full-time equivalents

. . Year Of which:
Sector (OECD differentiation) (ACTUAL) Total
Researchers Technicians Others

1. Business enterprise sector"2 1995 283316 129370 78155 75791
2000 312 490 153026 81654 77810
2005 304 502 166 874 76256 61372
2006 312145 171063 78170 62912
2007 321 853 174307 83563 63983
2008 332909 180295 86433 66181
2009 332491 183214 88002 61275

2.  Governmentsector’* 1995 75148 37324 20380 17 444
2000 71454 37667 17599 16188
2005 76 254 39911 8420 27923
2006 78 357 41486 10383 26 487
2007 80 644 43561 11751 25332
2008 83 066 45342 11815 25910
2009 86 633 49241 12274 25118

3. University sector® 1995 100 674 64434 13636 22604
2000 100 790 67087 12151 21551
2005 94 522 65363 9902 19258
2006 97 433 67273 10369 19791
2007 103 953 72985 11836 19132
2008 106 712 76 831 11384 18 497
2009 115 441 84771 11365 19305

4. Total 1995 459 138 231 128 112171 115 839
2000 484 734 257 780 111 404 115549
2005 475 278 272 148 94 578 108 553
2006 487 935 279 822 98 922 109 190
2007 506 450 290 853 107 150 108 447
2008 522 688 302 467 109 632 110 588
2009 534 565 317 226 111 641 105 698

1) Evenyears have been estimated.

2) 2006 and 2008: in even years, distribution to personnel groups is the same as the respective previous year. Rounding differences.

3) State institutes and private non-profit scientific organisations primarily funded by the state.

4) From 2003 onwards, the difference between technical and other personnel was modified for methodical reasons.
Therefore, expenditure from 2003 onwards cannot be fully compared to the previous years.

5)Information on the university sector based on the full-time personnel of the private and state universities (IST) and calculated in accordance with the procedure
agreed by the Conference of Education Ministers, the German Council of Science and Humanities, the Federal Ministry of Education and Research and the Federal
Statistical Office.

Source: Stifterverband Wissenschaftsstatistik and Federal Statistical Office
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.7.1
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R&D personnel by personnel groups and sectors

Full-time equivalents

i L. Year Of which:
Sector (OECD differentiation) (ACTUAL) Total
Researchers Technicians Others

of which: Eastern German Ldnderand Berlin

1. Business enterprise sector'? 1995 32611 19768 5402 7443
2000 36 220 21370 7790 7060
2005 29 525 17393 6 696 5436
2006 30 260 17 826 6863 5571
2007 31509 18194 7825 5490
2008 32591 18819 8094 5679
2009 33189 19386 8642 5164

2.  Governmentsector’* 1995 20 782 11481 4894 4407
2000 19 951 11641 4372 3938
2005 21970 12012 2018 7940
2006 23019 13083 2556 7379
2007 23 955 13950 2823 7182
2008 24 916 14477 2989 7451
2009 25 741 15421 3096 7224

3.  University sector® 1995 24 601 15484 3214 5901
2000 23 032 15415 2494 5122
2005 22 441 15579 1896 4966
2006 22454 15650 1940 4863
2007 23184 16636 2203 4345
2008 24 075 17695 2212 4168
2009 26018 19533 2360 4126

4. Total 1995 77 994 46 733 13 510 17 751
2000 79 203 48 426 14 657 16 120
2005 73 936 44984 10610 18 342
2006 75733 46 559 11 359 17 813
2007 78 648 48 780 12 851 17 017
2008 81582 50 991 13 295 17 297
2009 84 948 54 340 14 098 16 513

1) Even years have been estimated.

2)2006 and 2008: in even years, distribution to personnel groups is the same as the respective previous year. Rounding differences.

3) State institutes and private non-profit scientific organisations primarily funded by the state.

4) From 2003 onwards, the difference between technical and other personnel was modified for methodical reasons.
Therefore, expenditure from 2003 onwards cannot be fully compared to the previous years.

5)Information on the university sector based on the full-time personnel of the private and state universities (IST) and calculated in accordance with the procedure
agreed by the Conference of Education Ministers, the German Council of Science and Humanities, the Federal Ministry of Education and Research and the Federal
Statistical Office.

Source: Stifterverband Wissenschaftsstatistik and Federal Statistical Office
Data portal of the BMBF: www.datenportal.bmbf.de/portal[1.7.1
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Tab.10 1/2 R&D personnel in EU Member States and selected OECD Member States
by personnel groups and sectors’
Full-time equivalents
Of which, active in the
Technicians
Resear .
and other Total R&D personnel Business Universit Government
Country S staff enterprise Iversity and PNP4
Year sector
sector sector
per 1,000
Number labour force Share in%
2008 302467 220221 522 688 125 637 204 159
2008 40879 15819 56 698 208 584 282 134
2008 229130 155383 384513 137 577 273 150
Unitedkingdome | 2005 248599 76318 324917 108 aas | 470, 82
2008 251932 90154 342 086 110 445 478 77
2008 96677 142339 239016 95 446 364 190

1) Some values are only preliminary or estimated or cannot be fully compared to previous years (see original publication

“Main Science and Technology Indicators 2011/1”).
2) 2005 to 2009: R&D personnel and personnel in the university sector underestimated, personnel in economic sector overestimated.
3)2009: R&D personnel in total and number of researchers underestimated, personnel in economic sector overestimated.
4) Private non-profit organisations.

Source: OECD (Main Science and Technology Indicators 2011/1, Tables 07-TP_RS, 09-TP_TT, 10A-TP_TTXLF, 31-BP_TTXTT, 51-HP_TT) and calculations
by the Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal/1.7.11
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Tab.10 22

Country

Sweden?

Japan*

Canada

United States

1) Some values are only preliminary or estimated or cannot be fully compared to previous years (see original publication

R&D personnel in EU Member States and selected OECD Member States
by personnel groups and sectors'

Full-time equivalents

Technicians
Resear

Of which, active in the

- and other Total R&D personnel Busine§s University Government
Year staff enterprise sector
sector
per 1,000 .
Number labour force Share in%

2008 48220 29329 77 549 158 758 201 41
2008 656 676 882 739 133 708 206 86
2008 148983 93703 242 686 133 655 257 88

2008

1375.304

“Main Science and Technology Indicators 2011/1”).
2) 2005 to 2009: R&D personnel and personnel in the university sector underestimated, personnel in economic sector overestimated.
3)2009: R&D personnel in total and number of researchers underestimated, personnel in economic sector overestimated.
4) Private non-profit organisations.

Source: OECD (Main Science and Technology Indicators 20111, Tables 07-TP_RS, 09-TP_TT, 10A-TP_TTXLF, 31-BP_TTXTT, 51-HP_TT) and calculations

by the Federal Ministry of Education and Research
Data portal of the BMBF: www.datenportal.bmbf.de/portal/1.7.11
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INFOBOX

Information about government funding options

The funding advisory service “Research and Innovation”
provides general information about the funding options and
procedures, targeted forwarding to the correct contact
partners and help in submitting applications. In addition to
the website www.foerderinfo.bund.de, there are also two
free hotlines:

* Forinformation regarding research and innovation
funding: 0800 262-3008

* Supportservice for SME funding (Lotsendienst):
0800 262-3009

* The government funding advisory service “Research and
Innovation” can be contacted by e-mail at beratung@
foerderinfo.bund.de. The electronic information service
AS-Info provides information about all new elements of the
government research and innovation funding system.

All interested parties may visit the BMBF website www.bmbf.de
toview the available information and services; this information

Data portal of the BMBF

The new BMBF data portal at www.datenportal.bombf.de
contains a wide range of facts and figures about science,
research, development, innovation and education. In addition
tothe tablesin Part Il E of the Federal Report on Research and
Innovation, there is also extensive data on education and
science. The tables of the Federal Report on Research and
Innovation are available in the data portal in detail and for a
longer period than the reportitself.

The BMBF data portal contains the latest data and also
historical figures that in part go back to the 1960s; these
figures are also supplemented by international comparisons.
The Basis of data of the portal is updated every six months.

The BMBF data portal not only contains specific informati-
on about the various education and research areas, but also

is continuously supplemented and updated on a target-group
basis. The BMBF website comprises information about BMBF
and its work fields, as well as current topics from the field of
education and research policy. It also contains information
about interesting publications and dates and allows research
in an extensive archive. Through numerous links to other
information sources, structured access to various specialised
information is simplified (e.g. information about over 100,000
research and development projects is available via the funding
catalogue of the BMWi, BMBF, BMU and BMELV).

Information about the content and goals of the department
research conducted by BMG and information about current
public tenders is available at www.bmg.bund.de (keywords:
departmental research or public tenders). Information about
the content and goals of the department research conducted
by BMELV and other information is available at www.bmelv.de
(Ministry, Research and Innovation).

The BMWi (www.bmwi.bund.de) and the BMU (www.bmu.de)
are connected via the Internet to the government funding
database that provides a complete and up-to-date overview
of the funding programmes.

The information office of the BMWi funding department
also provides information on tel. no. 030 18615-8000 and per
e-mail: foerderberatungs@bmwi.bund.de.

information on federal government and state expenditure. The
research and development field also comprises statistics on
public and private research expenditure, R&D personnel and
patents. Key indicators on innovation conduct are also shown
here. In the education field, there are also statistics on the
elementary area, playschools, day-care centres and schools, as
well as universities (including students, teaching staff), further
training and vocational training funding (BAf6G, Master
craftsman BAf6G).

The system allows the user to research data by means of
keywords or by navigating through subject menus. The
glossary contains an alphabetical list of explanations of the
terms and abbreviations used. The results of the search can be
downloaded in a number of formats (HTML, PDF, Excel) for
prompt further use.

All tables in the Federal Report on Research and Innovation
are updated and available in a various formats in the data
portal at www.datenportal.bmbf.de.
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