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The article describes the experience of Germany in forming the mechanism of technology transfer. The authors analyze
the strategies of technology transfer, provide a description of the infrastructure of technology transfer and identify the
role of universities and research centres in the production and transfer of knowledge and technologies in the German

chemical industry.

Knrouesvie cnosa: mpancghep mexnono2uil, UHCmumymaul u MEXAHU3Mbl Mpanc@epa 3Hanuil, UHGpacmpykmypa mpancgepa 3Hanuil,
Xumuieckas npomviuiienHocms I epmanuu.

B cmamve paccmampusaemcs onvim I'epmanuu 6 cO30aHUU MeXAHUSMA Mpancgepa mexuwonoeull. Ananusupyromes
cmpamezuu mpancghepa mexHoaro2uil, 0aemcsa XapaKkmepucmuxa UHGpacmpykmypvl mpancgepa mexHonozut, onpede-
JIAEMCS. POIb YHUBEPCUMEMO8 U UCCAEO08AMENbCKUX YEHMPOS 8 NPOUBOOCMBO U MPAHCHEp 3HAHUL U MEXHOI02UL 8

XUMUHECKYIO NPOMBLULIEHHOCTb FepMaHuu.

To create a strong national innovation system,
which acts as the institutionalized communicator be-
tween the major participants — research centers, univer-
sities and industry, to provide the realization of transfer
of scientific and technical knowledge and experience
with high-tech processes, is one of the challenging task
of research and development politics. From this point of
view, the developed infrastructure of technology trans-
fer is a key factor in creating an innovative economy, it
is the most important source of economic independence
of a state, providing its strategic opportunities, and,
above all, the development of the internal market as
well as its integration into the world economic system.
This is clearly confirmed by the experience of Germany,
which demonstrated convincingly that to gain the lead-
ing position on the world market does not need to have
oil, gas, timber and other natural resources.

Before turning to analyze institutions that are
active forms of regulation of invention and innovation
in the chemical industry in Germany, let’s give an inter-
pretation of the key definition of our discourse — "tech-
nology transfer". Despite the fact that over the last 30
years, the issue of technology transfer acquired the sta-
tus of widely researched and actively discussed, there is
still no universally accepted definition of this phenome-
non. Some researchers account for more than 30 defini-
tions of technology transfer, seeing the cause of mis-
match of research positions in the disciplinary affiliation
of scientists and in the specifics of their set goals. For
example, experts in the field of management focus on
technology transfer stages (design, production and sale),
and sociologists usually associate it with the innovation
process [1, P. 630]. This extremely broad understanding
of technology transfer is reduced to its interpretation as
the exchange of technology, equipment and knowledge
between individuals, enterprises, universities, research
centers or governmental agencies at all levels [2, P. 2-
3]. Narrow — interpreting it as the licensing process and
the transfer of the patent from the university to the ap-
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propriate incubator client, and also as the process of
converting university research in a commercial product
[3], as organizational and economic solution for the
transfer of technology from the developer to the indus-
trial plants that provide implementation of technology in
the production process [4].

In this article, we understand this phenomenon
as a process of invention and technology transfer from
research institutions (universities, laboratories, non-
profit research centers) to other organizations involved
in the production of goods and services.

Among the factors that have a profound impact
on the success of Germany in the development of tech-
nology transfer, we should note an important role of the
German Government, which integrates economic and
technical policies with education, and implemented var-
ious strategies for Technology Transfer:

1. Orientation towards high technology. In this
respect, the Government developed a unified national
strategy for improving innovation in Germany, which
involves the allocation of three percent of gross domes-
tic product to invest in research and development. The
government is implementing a targeted research funding
— from the short-and medium-term research projects to
medium-and long-term studies. Ministry of Economics
and Technology and the Ministry of Education and
Science design and implement special programs for
urgent projects, aimed at achieving a high level of scien-
tific research. Ministry of Economics and Technology
supports especially small and middle enterprises, allo-
cating grants for the implementation of joint projects,
business organizations and public research centers [5].

2. Cluster policy aimed at stimulating clusters
and networking technology transfer to improve the ex-
change of innovative technologies between industry and
science. The German government has developed a num-
ber of measures in order to support high-performance
networks, among which we mention the so-called Initia-
tive "Kompetenznetze Deutschland" (Competence Net-



works Germany) aimed at fostering innovation networks
in Germany for the exchange of information between
potential investors and partners.

3. Commercial agreements on technology
transfer, which are given a special economic impor-
tance. As such agreements may be not only a positive
factor, but also threaten the economic efficiency if the
competitors will be able to drive a bargain on redistribu-
tion of the market among themselves, or the develop-
ment of certain obstacles for connecting innovative
technologies to the market, the government has adopted
a series of laws and regulations on the establishment of
networks for such technology. This provides a balance
between the protection of competition and the protec-
tion of intellectual property rights. The activities of
these networks financed from federal grants and income
from performing contract research.

It is important to emphasize that in Germany
there is no centralized mechanism for the organization
and control of research and empirical design activities,
which would coordinate research and identifies priori-
ties. German law provides for a limited influence of the
federal government's choice of priorities and goals in
research that improves the capabilities and incentives of
various actors of innovation, primarily universities and
research centers, encouraging them to seek different
approaches to resolve certain issues.

At the same time a great responsibility and in-
terest in the organization of technology transfer, in the
creation of science parks and innovation centers share
local authorities, particularly the state governments, that
are considering this activity as one of the most impor-
tant areas in the solution of problems of regional devel-
opment.

The most important elements of the infrastruc-
ture of technology transfer in Germany are non-profit
educational and research centers, which forms of partic-
ipation in technology transfer to industry are diverse.

In Germany there is a wide range of higher
education institutions. Total Number of Universities in
all of the 16 federal states in Germany is 418; among
them the most active in research for industry and in the
transfer of knowledge are Universities (Universitdten)
and Universities of Applied Sciences (Fachhochschu-
len), which receive financial support for education and
research from the federal governments, as well as same
special financing programs from the state government.
Since the beginning of 1970s universities began to re-
ceive third-party support from the industry, and in the
period of 1970-1980s the averaging proportion of third-
party support was about 24% of their university budget,
and in the next decade in 1980-1990s the proportion
increased to 44% [2, P. 274]. Of course, the highest
priority was given to research in physics, mechanics,
chemistry, computer science and biotechnology.

In the early 1980's German universities have
established a special working group of university chan-
cellors, who specifically oversaw this process; and the
Ministry of Education and Research has initiated a re-
search project named "Project Society» («Project Wis-
senschaft»), which was focused on the problem of tech-
nology transfer. In the mid-1980s the German Science
Council published a recommendation on the transfer of

262

technology. As a result the strict guidelines relating to
the budget of the University and responsibilities of uni-
versity staff as well as the management of technology
transfer (for example, external institutions were created)
were changed. For example federal state technology
transfer centers were founded. According to its expendi-
ture on scientific research they occupy the second posi-
tion after the economy.

German universities are establishing regular
contacts with industry, carrying out not only fundamen-
tal research, application-oriented research, but numerous
design and construction studies. Between universities
themselves also various types of cooperation for push-
ing forward joint projects, research and knowledge
transfer were formed, including in chemical industry. It
should be noted that in Germany there is a well-
developed infrastructure of interaction between the uni-
versities and the chemical industry: 54 universities have
chemistry departments, 24 universities are engaged in
applied chemical research [6].

Collaborative research between German uni-
versities and the industry in the field of chemistry has a
long tradition. Chemical companies throughout their
history, often signed contracts with university scientists
and institutes for consultations. Moreover, the chemical
industry by 1950 created a special fund (Fonds der
Chemischen Industrie) to support university research, so
scientists began to receive funds to carry out their inves-
tigations, not necessarily related to a specific order. This
assistance has helped to broaden the scope of university
research particularly in the core activities. For example,
from 1995 to 1997 the Fund has invested 21.7 million
German marks for this purpose. On the territory of the
largest chemical companies in Germany there are chem-
ical parks (BASF Ludwigshafen, Bayer Industrial Park
Brunsbutten etc.), which serve as a platform for interac-
tion between universities and businesses, primarily in
the form of exchange of information, transfer of innova-
tive technologies for introduction into production [7].
Chemical industry showed a good example of estab-
lishment a stable long-term relationship and cooperation
with universities.

Of course, collaborative and contract research —
this is only one element of a mechanism for technology
transfer. University scientists presented their research
results in scientific papers or speeches at conferences;
conferences were the most important channel of com-
munication as scientists discussed together with repre-
sentatives of the business class about the opportunities
of industrial application of scientific results. Knowledge
transfer also was carried out on the base of various
scientific associations, whose members represented not
only scientists, but also the members of business com-
munity.

Universities, regional and state governmental
organizations as well as same large companies also de-
veloped such institutes of technology transfer, as tech-
nology centers and science parks, aimed at creating
technology-oriented businesses near universities. Close
cooperation with universities allows enterprises, espe-
cially small and middle enterprises, to exploit university
equipment, and get intelligent support in the form of
scientific expertise of their projects. The creation of



such firms in the technology centers is advantageous for
the universities, as they can bring them additional in-
come.

Besides the universities, in Germany also such
effective technology transfer agents were developed as
non-government, non-profit research institutes. Among
them the leading role belongs to societies, that have
received international recognition — the Max Planck
Society (Max-Planck-Gesellschaft — MPG) and Fraun-
hofer Society (Fraunhofer-Gesellschaft — FG). Each of
these companies is composed of research institutes and
special organizations on technology transfer. Both are
funded by the government on the same pattern, called
the model MPG / FhG.

MPG is second in the world rating by the num-
ber of publications in prestigious scientific journals (af-
ter Harvard), by the number of prestigious awards in
front of it, too. In its institutions there are 17 Nobel lau-
reates in physics, chemistry and medicine.

MPG was founded in February 1948, today it
unites 80 institutes and research institutions in Germa-
ny, as well as 15 research centers and temporary re-
search groups. In different MPG institutions there are
about 16,873 employees, including researchers from
other countries. Among the academic staff foreigners
make up 26% (including the heads of departments —
27%), and among graduate students — 40%.

MPG specializes in conducting basic research
in three areas of knowledge. The first of these integrates
research in chemistry, physics, engineering (50%), the
second in biology, medicine (38%), and the third covers
the area of humanities and social sciences (12%). Since
the MPG studies focus on fundamental long-term re-
search problems, there was no place for an institution
that would realize engineering application tasks [2, P.
304]. MPG institutes conduct costly studies (which is
unaffordable for many universities) in the areas of stra-
tegic importance to the industry, though on a more po-
werful scientific and technical basis in comparison with
universities.

MPG has very modest budget, in 2011 it was
amounted to 1.4 billion euros, and 95% of this sum was
generated from the budget [8]. Basically it is the income
from federal and state budgets (in equal parts), and 5%
are private donations, contributions from member or-
ganizations and earnings, including revenues from the
sale of licenses. The new agreement on investment in
science and innovation provides an annual investment
growth of five percentage up to 2015. In total, this
amounts to about 2% of all research spending in Ger-
many.

The most important MPG channel for technol-
ogy transfer is the exchange of scientists. Almost all
MPG institutions are located near major universities,
and many of the institutes professors teach at local uni-
versities as well as students and graduate students fulfill
their thesis research in the laboratories of the Institutes.
Very popular in the MPG institutions are schools for
young scientists in different scientific fields, which an-
nually invite over thousand people from different coun-
tries.

It should be noted that among the employees of
MPG institutions there is very high proportion of Ph.

263

Ds, especially in the first study group (chemistry, phys-
ics, engineering), and many of them go later to work in
the industry, thus carrying out the transfer of know-
ledge. For example, the Institute of Polymer Research
(Max-Planck Institut fur Polymerforschung) get in
touch with many German and foreign enterprises of the
chemical industry. It uses as channels of knowledge
transfer publications, exhibitions and conferences. It is
important to note that MPG research contracts provide
the open nature of publications and open access to all of
the results of scientific investigation.

Another  knowledge  transfer  example
represents the Institute of Biochemistry (Max-
Planck Institut fiir Biochemie), which is located in a
suburb of Munich near such institutions as medical clin-
ic, Center for Genetic Research or the University of
Munich. The Institute of Biochemistry isa good example
of the integration between basic and applied research
between universities and industry. It conducts interdis-
ciplinary research together with applied clinical studies,
and the institution serves as the nucleus for the biotech
incubator, because there are situated the companies that
produce biotechnology.

Scientific activities of each MPG institution is
under control of an independent scientific council,
which includes the world's best scientists in their field.
Twice a year, the Board provides the expertise of em-
ployee's activity, the results of which form the basis for
recommendations to improve research.

Although the mission of the MPG Institute is
conducting especially basic research, they are able to
earn income from the sale of patents and licenses. In
1970 MPG established in Munich an independent com-
pany for technology transfer under the name of «Garch-
ing Instrumente GmbH» (in 1979 it was transformed
into «Garching Innovation GmbH»). The mission of the
company is to identify inventions produced in MPG
institutes as commercial successful ones, and help pro-
mote them to market. Since 1979, the company sold
more than 2,300 inventions for a total of 168 million
euros and handed over more than 600 licenses to foreign
companies.

In contrast to the Max Planck Society Fraunho-
fer Society (Fraunhofer-Gesellschaft — FhG) is focused
primarily on applied studies. FhG was founded in 1949
in order to facilitate the introduction of new technolo-
gies in the industry and carry out research of national
importance (eg in the field of environmental protection
and energy conservation). The system of FhG research
institutions includes most research institutes in Germany
(among them 60 institutions which are located in more
than 40 cities in Germany).

It is an interesting fact that the FhG is permit-
ted to enter into contracts with foreign partners and of-
fices around the world: among their partners are U.S.,
China, Japan, South Korea, Malaysia, Singapore and
Indonesia. In 2005, a FhG office was opened in Russia,
where, in particular, were concluded contracts for logis-
tics in the amount of 1 million EUR [9].

Research budget of the association is more than
1.3 billion euros, 70% of which comes from contract
research. In FhG there are more than 18,500 employees
with an engineering and technical education. The vo-



lume of research for the year 2011 amounted up to 1.66
billion euros, including 1.40 billion Euros earned for
realization of orders received from industry and public
research projects [10]. 30% of their activity is funded by
the federal states from central funding programs. FhG
applied research conducts on such issues as health and
nutrition, safety, information and communication, trans-
port, energy and housing, manufacturing and defense.

FhG itself is an important institution of trans-
fer, the glue between academic research and applied
studies. Important FhG channels for technology transfer
are research contracts with the industry, as well as con-
tractual research projects as part of public or govern-
mental programs such as health care, environmental
protection, infrastructure, telecommunications, improve
technological competitiveness in the world markets of
Germany, etc.

Relations between FhG and industry are an im-
portant but not the only mechanism of technology trans-
fer. Also we should mention such mechanism as the
linkages between basic and applied research. And in this
regard are extremely important FhG contracts with uni-
versities, which are located in the neighborhood. There
are widespread practices as combining the position of an
University Professor and the FhG Institute membership,
the election of individual professors in Institute Advi-
sory Council, which gives them the opportunity to get a
complete picture of the directions of FhG research
activity.

Knowledge transfer between the universities
and the FhG institutes is based on mutual interest: FhG
Institutes may participate in the fundamental research of
the university closely with academic researchers. At the
same time, universities get acquainted with the needs of
applied research, FhG Institute members are also faculty
members, and can have a direct impact on research
policy.

Thus, the German experience proves that go-
vernmental support of innovation can be very effective

if it is carried out on the basis of independent non-profit
research institutions who take on the role of knowledge
transfer from universities to industry.
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