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ABSTRACT.  In Germany, in the second half of the nineties,
a dynamic development of commercial biotechnology took
place, undertaken by a considerable number of new firms. The
following article deals with the foundation of biotechnolog-
ical firms in the BioRegion Rhine-Neckar Triangle (with the
center in Heidelberg). For a long time, the development of
biotechnology in Germany and in the Rhine-Neckar Triangle
was hindered by institutional barriers. The main reasons were
the narrowing of company strategies of big chemical and
pharmaceutical firms, the low impulses to found biotechnology
companies out of academic research, the institutional sur-
roundings not aligned to the needs of biotechnology (e.g. no
venture capital market) and finally government restraints
concerning the specific and particularly regional concentrated
support of biotechnology. These particularities are also
reflected by the structure of the population of young com-
panies in the Rhine-Neckar Triangle. The main emphasis of
biotechnology firms is placed on technological services
(research on demand) and platform technologies, different
sub-areas of therapeutics research (pharmaceutical basic mate-
rials, finding active substances), on the production for the
diagnostics industry and on bioinformatics. These companies
do not co-operate much, national and international relations
predominate. Only a few scientists of regional research
institutions want to found a biotechnology firm, although the
region seems to attract a certain number of company founders
from other regions.

1.  Introduction

The following article concentrates on the devel-
opments in the biotechnology area in a German
region, the BioRegion Rhine-Neckar Triangle.
This region is located in the southwest of Germany
at the intersection of three Länder, Baden-
Wurttemberg, Rhineland-Palatinate, and Hesse,
and is known for its importance in research, either
publicly or privately funded. In the region of
Heidelberg, the state-run research institutions in
medicine and biotechnology are especially well
established. Here we find several research insti-
tutes internationally renowned for their basic
research. This local concentration of public top
research seemed to be of less importance in the
past for the economic development of this region.
The academic basic knowledge in these institu-
tions hardly played a role for the companies in this
region, and had only limited influence in founding
new biotechnology firms. The economic exploita-
tion of new knowledge, took place in the U.S.
competence centers for commercial biotechnology,
and not in the region of Heidelberg and the Rhine-
Neckar Triangle or in any other German regions. 

While the scientific institutions located in the
Heidelberg region had a highly specialized com-
petence in their scientific area, a corresponding
competence concerning the economic exploitation,
and the building of new high-tech enterprises was
missing. It rarely happened that a company was
founded by a scientist from one of the public
research institutes or the university. Finally, there
were no venture capital firms in the vicinity which
could have provided the necessary support for a
high-tech start-up, and which would have had the
necessary experience.

Nevertheless, in the 90s more biotechnology
companies were founded. This development was
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favored by a new government policy to explicitly
promote biotechnology in German biotechnology
regions. The following contribution concentrates
on these recent changes, and is illustrated by case
studies of young biotechnology firms in the
Heidelberg region. Thereby, we consider on the
one hand the design of founding and developing
these companies, on the other hand their embed-
dedness in regional and supra-regional/interna-
tional connections. The structure of the founding
process in biotechnology of this region partly
reflects the still fragile starting of the biotech-
nology firms at the beginning of these changes. 

2.  The model region “BioRegion 
2. Rhine-Neckar Triangle”

During the last years the German federal govern-
ment supported the development of biotechnology
in numerous ways. The Ministry for Education,
Science, Research, and Technology developed
different programs of which the BioRegio
Program was one of the most interesting. This
program aimed at the development of regionally
concentrated complexes in related biotechnology
areas. The first step was to have the regions
compete with each other in order to finally con-
centrate the public funds on the winning regions.
Within this special program the BioRegion Rhine-
Neckar Triangle was chosen as a pilot region and
was supported with public funds (a total of 50m
DM), by which private funds were also mobilized
on a larger scale. Without these public funds the
region would not be what it is and neither would
so many biotechnological firms have been set up.
In the run-up to the BioRegio competition, the
BioRegion Rhine-Neckar Triangle was formed
around the highly developed research capacities in
biotechnology of the region, taking Heidelberg as
the center. Heidelberg is an exemplary location,
especially with regard to molecular biology,
genetics, and cancer research, and moreover it is
home to a number of renowned research and uni-
versity institutes and clinics. 

3.  The initial situation and institutional 
2. infrastructure

3.1. Only few biotechnology start-ups in the 
3.1. eighties

Traditionally, the Rhine-Neckar Triangle has been
one of the most important regions for the chemical
and pharmaceutical industry. Ludwigshafen is one
of the main industrial bases with its companies
BASF and Knoll. For a long time the companies
of this sector used exclusively chemical proce-
dures: up into the 80s biotechnological procedures
and processes were only applied in state-financed
academic basic research and experimental practice
of public research laboratories. Attempts at
economic exploitation were made first at locations
in the U.S.A.

Like many established companies in the phar-
maceutical field in North America, Japan, and
Western Europe, the chemical and pharmaceutical
firms BASF, Boehringer Mannheim (nowadays
Roche), and Merck located in the Rhine-Neckar
Triangle entered this new field of technology
rather late and hesitatingly. Due to their power of
research, production, and market share they were
able to catch up quickly (Dolata, 1994). The
most remarkable signs of German pharmaceutical
companies catching up in the area of modern
biotechnology were their increasing investments
in research and production plants in the U.S.A.1

The fact that in the early nineties a series of
German regions could not mobilize significant
production factors (“endogenous potential”) or if
they did, in a rather unsatisfactory way, has to be
considered within the context of constitutional
specialities of German innovation and production
systems (Casper, 1999). The impact of this system
relies on incrementally improved innovations
based on experienced technology paths (“mature
technologies”). In the case of the innovation
system of Baden-Wurttemberg these characteris-
tics are essentially emphasized. In Baden-
Wurttemberg the technological basis consists of
strong industrial clusters built over decades (i.e.
institutionally embedded, regionally concentrated,
and highly integrated business populations) in
mature branches. These use a high percentage of
material and immaterial resources available in the
country (see Heidenreich and Krauss, 1998;
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Krauss, 1999a). Under these conditions it is quite
difficult to develop and further progress new
technology fields and future business branches as
e.g. biotechnology (Krauss and Wolf, 2000).
Based on this, the economic and social embed-
dedness of biotechnology could not progress in the
Rhine-Neckar Triangle for a long period of time.
The decisive factors were the policy of wait-and-
see adopted by the government (a restrictive
genetic engineering law, inadequate government
support of biotechnological research projects with
reference towards application and biotechnolog-
ical business start-ups), the inadequate utilization
of academic basic researchers, first of all,
however, the low interest of established com-
panies of related economic sectors such as the
chemical and pharmaceutical industry which did
not show much tendency to enter into cooperations
and business relations with young biotechnology
enterprises in the region.2 Furthermore, the insti-
tutional environment was hardly geared towards
the requirements of the biotechnological industry.
This included different aspects, i.e. the financial
side (inadequate resources, risk capital, investors
and banks shying away from risk), problems of
being accepted in the public, in the late past also
time-consuming and complicated approval proce-
dures (factually holding-up). Nonetheless, the
Rhine-Neckar Triangle (especially Heidelberg)
could show a number of start-ups, however small,
in the commercial area of biotechnology during
the first half of the 80s.

3.2. Institutional equipment of the region

An industry such as biotechnology, which has to
rely on a permanent supply of knowledge as well
as external investors with readily available capital,
requires an environment of supporting institutions
open to the new technology and able to satisfy the
needs of the biotechnology firms. The Rhine-
Neckar Triangle has a high concentration of public
and private research institutes: there are about 20
universities and colleges as well as well equipped
research capacities outside the universities in the
private and public sector. The research activities
in the economic sector are of special interest.
These are especially extended in this region and
are above the already high federal average (Egeln
et al., 1996, p. 119). The main emphases of the

research infrastructure are in the area of medicine,
bio sciences, and physics. A number of interna-
tionally renowned institutions working in the area
of biotechnology are situated in Heidelberg. We
may name e.g. the German Cancer Research
Center (DKFZ), the European Molecular
Biological Laboratory (EMBL), the Center for
Molecular Biology Heidelberg (ZMBH), and the
Max-Planck-Institute for Medical Research.
Besides the research capacities in public basic
research the big chemical and pharmaceutical
companies also maintain extensive research
capacities in biotechnology: In 1996 the then
Boehringer Mannheim company (today: Roche
Diagnostics) was number one, followed by BASF,
Knoll, and Merck (see initiation circle “BioRegion
Rhine-Neckar Triangle”, 1996, p. 9).

The delayed development in the biotechnology
industry indicates a generally low level in the risk
capital branch in Germany. Here, the venture
capital market was traditionally underdeveloped.
Respective supporting programs and public
investment instruments were initiated by the gov-
ernment in order to try to compensate for the lack
of venture capital and the unwillingness of private
finance institutes and banks to take risks in
financing unconventional, more risky innovation
and technology plans of existing enterprises and
newly founded companies. The primary way of
financing innovative plans remained the credit
financing.

The BioRegio competition meanwhile lead to
an improvement of offers of active venture capital
for biotechnology firms in local and regional
areas. For example, in October 1997 a venture
capital fund the “Heidelberg Innovation GmbH &
Co. BioScience Venture KG” (BSV) was founded
in the BioRegion Rhine-Neckar Triangle, mean-
while with a capital of 24m DM (equity capital).
Among the meanwhile 24 limited partners of the
fund are the most important pharmaceutical
companies and saving banks of the region, as well
as national credit institutions. The saving banks
have the major part of the fund. This seed capital
fund grants active venture capital in contrast to
those financial institutions operating with public
investments, and works on the basis of profit, i.e.
is financed by the profit from selling higher valued
shares of the different companies.

Finally, the establishment of additional institu-
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tions was initiated by means of the BioRegio com-
petition. The BioRegio concept of the region
included the idea to found a virtual biotechnology
center Heidelberg (BTH), consisting of the three
legally independent entities “BioRegion Rhine-
Neckar Triangle e. V.”, “Heidelberg Innovation
GmbH”, and the above mentioned venture capital
fund BSV. This center was established in the
Heidelberg technology park. While the BioRegion
Rhine-Neckar Triangle e. V. is in charge of the
activities in the precompetitive section, Heidelberg
Innovation is at the cross-section of the competi-
tive area by offering services for biotech start-ups,
and managing the Heidelberg Innovation GmbH
& Co. BioScience Venture KG. It constitutes the
center for company founders in the region to close
the circle between precompetitive basic research
and market-oriented company foundations. The
Heidelberg Innovation GmbH (HI) offers clients
consulting and support in exchange for a minor
share of the companies to be founded with the aim
to prepare for a middle- to long-term stock market
transaction (or other exit possibilities). The service
catalogue of the Heidelberg Innovation includes
the identification of promising project ideas, the
technology evaluation seen from the point of view

of the client and of the market, the concept
of strategic competitive advantages, helping to
define research aims, to develop strategies for
patents, to develop financial strategies on the basis
of a business plan which has been worked on
together, and finally the support of the “Heidelberg
Innovation Early Starters Program EOS” (help
for company founders). HI understands itself as a
consultant and advocate of young businesses.
HI’s services are paid in shares of the new
firms.

4.  Industrial biotechnology: catching up in 
4. development in the 1990s 

4.1. Diffusion of biotechnology into the market: 
4.1. structural view 

With growing political support for biotechnology,
rising acceptance in industry and society as well
as positive developments in the venture capital
market, the second half of the 1990s saw quite a
dynamic increase in company. The first German
biotechnology report by Schitag, Ernst & Young
in 1998 showed that half of all German biotech-
nology companies were located in only three
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Figure 1.  Number of biotechnology firms in the different biotech regions in July 1998.



Länder, the largest proportion of which were in
Baden-Wurttemberg, followed by North Rhine-
Westfalia and Bavaria. Berlin and Hesse ranked
fourth and fifth (Köhler, 1998; Schitag, Ernst &
Young, 1998, p. 14). Another study of the situa-
tion of biotechnology in Germany in 1998 presents
for the first time figures of newly founded firms
and created jobs in the different biotech regions
(see Barnett et al., 1998). According to this study,
most of the companies have been founded in the
region of Berlin-Brandenburg; compared to all
other German biotech regions the Rhine-Neckar
Triangle ranked only eighth (altogether 20 firms,
9 start-ups since 1996, see Figure 2). Nevertheless,
in relation to the number of jobs created, the
balance for the Rhine-Neckar Triangle is much
better: since 1997 200 new jobs have been created,

putting the Rhine-Neckar Triangle together with
Berlin-Brandenburg at third place (after the
regions Munich and Rheinland with 250 respec-
tively 240 jobs). However, it must be taken into
account that since 1998 further companies were
founded in the Rhine-Neckar Triangle, in addition
to important investments for the expansion of
existing firms. The total number of jobs created
is considered to be more than 300 at the moment
(July 2000).

4.2. Functional view

The commercial focus of this region is in the fields
of pharmaceutics and diagnostics, with the main
focus on contract research and production (e.g.
antibodies) as well as platform technologies
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(cf., for example, Köhler, 1998). By comparison,
companies engaged in the fields of “green biotech-
nology” (Agro-Food) and environmental biotech-
nology are relatively under-represented, although
this is actually in keeping with the trend
throughout Germany. A considerable number of
production and service-oriented diagnostics firms
have settled in the region in the meantime. In spite
of a high degree of automation, many of these
firms are still increasing their labour force (mainly
non-academic employees such as technical assis-
tants). Apart from the diagnostics companies there
are also a number of so-called “royalty-income-
based pharmaceutical companies” (see Manth,
1995) which have also settled in the region. They
are providers of pharmaceutical basic substances
(biopharmaceutical active ingredients and sub-
stances) for which pharmaceutical companies
obtain licenses or the right to use the patents and
integrate them in the clinical phases. The biotech-
nology company issuing licenses has the advan-
tage to participate in the market and the value
added chain via so-called “milestone payments”
(in contrast to simple contract research). Because
of extremely high technical and financial risks in
the area of discovering active substances, these
companies have to rely on “strategic partnerships”
with established and powerful pharmaceutical
companies on the market, which undertake the
clinical development and later on the licensing and
production. From the point of view of the phar-
maceutical companies this may be a kind of
“risk-outsourcing” which, in addition, is supported
by several federal programs encouraging the
creation of new biotechnology firms (BioRegio,
BioChance, BioProfile). Because the discovery of
active substances is very much based on basic
research, the regional proximity to the infrastruc-
ture of science and research plays quite an impor-
tant role. Often, projects based on the division of
labour are exclusively planned with institutions
inside the Rhine-Neckar Triangle to ensure the
prompt exchange of the results and data, and to
exploit regional synergy. For regions with a phar-
maceuticals industry of national and international
significance such as the Rhine-Neckar Triangle,
royalty-based pharmaceutical companies present
an interesting case from the point of view of
regional economics because they raise the regional
share in the value-added chain for medical drugs

(from production-oriented R&D on to the pro-
duction and sales of innovative medicines). A
broad spectrum of preparatory measures at a very
high standard requiring a high degree of know-
how are also contingent upon a corresponding
demand and upon trade relations with local (large-
scale) industry as partners (customers).

A further area of competence in the Rhine-
Neckar Triangle is formed by companies special-
izing in bioinformatics, BioChip technologies and
the development of database functions. Companies
focusing on diagnostics represent another main
focus of competence. Often, these are providers
of new technologies (machines, robots) for the
diagnostics industry. Some of these companies
are both development-oriented and production-
oriented (components for the diagnostics industry,
diagnostics tests etc.). However, a lot of
firms mainly provide services. Similar to the
“royalty-income-based pharmaceutical compa-
nies”, the regional scientific community and
regional synergy play a special role.

Biotechnology companies with their own
department for developing drugs (in the following
we call them “fully integrated pharmaceutical
companies” for simplification purposes),3

however, are rather the exception. Only one single
company (as a management-buy-out of Boehringer
Mannheim) can be classified as this type of
company up to now. Since such foundations of
firms require an enormous investment volume
and are very risky too, their small share is not
necessarily an indicator for deficiency of innova-
tion and location. Though, as examples in the
U.S.A. and also recently in Munich indicate, such
radical innovations in the biotechnology and phar-
maceutical industry in certain cases may be quite
possible. The few existing examples show that
such projects may stimulate rapid growth and
thus can have great effects on employment and
exploitation.

Strong links to science are characteristic for all
listed types of companies. The strong scientific
base in the Rhine-Neckar Triangle is a most
important locational factor. Not all of the biotech-
nology companies succeed in obtaining venture
capital, but for those receiving venture capital, the
regional proximity to the connected venture capital
company proves to be necessary and profitable.
This is all the more so, the less the founders of
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biotechnology companies have experience in man-
agement or in big industry.

4.3. Relations of interaction

The intensity and quality of network and commu-
nication relationships play a major role for
biotechnology firms during their “early stage
phase”. In this phase technological, financial,
marketing and internal business problems are
critical factors (for example if the founder has no
experience in business management), which could
endanger the existence or growth of the company.
Regional innovation networks, which can be
politically induced (for example the German bio-
regions) or which have been growing for a longer
period of time, certainly can be a risk-reducing
component in the national innovation system for
young technology companies. The intensive inte-
gration in regional networks, however, cannot
replace the founder’s necessary ability and com-
petence.

The existing incentive structures in research
institutions have hardly promoted the foundation
of new biotechnology companies by scientists
until now. It is notable that hitherto there have
been no or at least too few companies established
as spin-offs from universities or local research
institutions. Many of the newly established life
science companies have been set up by founders
from research institutions outside the region. In
some cases the founders have had experience in
the relevant industries and have, at best, informal
relations with local university institutes, research
groups and industry. These companies would
appear to maintain equally intense professional
contacts beyond the Rhine-Neckar Triangle as they
do within. This fact permits certain conclusions
concerning the interdisciplinary nature of the field
of technology and the relatively limited “location-
function” of close proximity for technology
transfer. 

Obviously, location-building factors such as
financial incentives, an excellent scientific and
research infrastructure, consultancy and support
institutions, the image of the region as a prime
biotech location, agglomeration advantages as well
as a high degree of living and leisure quality, have
the effect to mobilize biotechnology know-how
from outside the region. This empirical observa-

tion coincides with findings from other high tech
districts. In the United States regions such as
South California, Silicon Valley or the Boston
region are able in a similar way to absorb non-
local, supra-regional and foreign productive
capital in form of highly specialized know-how.
While the Rhine-Neckar Triangle certainly cannot
be compared to the mentioned American tech-
nology regions, it is true that this is an interesting
location-building fact.

The increasing importance of young, innovative
life science companies in the region offers the
opportunity for the large established companies of
the traditionally strong chemical and pharmaceu-
tical industry for co-operation at short distances
and thus to benefit from geographical proximity.
Whereas in the United States the modernization of
the pharmaceuticals and diagnostics industries
would seem to succeed in “mature” locations
without any direct geographical contact with the
young life science industries, in the BioRegion
Rhine-Neckar Triangle big local incumbents meet
a productive and creative environment of start-up
biotech firms.

Further developments are contingent on the
question of the extent to which co-operations
between established companies and young biotech
firms already exist in the region and which are the
barriers hindering the further development of
cooperative relationships. In this connection, the
attitude of local (large-scale) industry towards the
newly emerging life science companies in their
direct vicinity is most interesting. In other words:
are co-operations, business relationships and
“strategic alliances” for instance for joint product
developments, research projects or for achieving
exclusive customer relationships (license agree-
ments, patent rights) between the local pharma-
ceuticals and diagnostics industry and the young
innovators in the life science disciplines actually
being achieved? Or, in spite of existing techno-
logical and thematic links, is preference given to
the global network and global co-operation?

In this respect, it is notable that the biotech-
nology firms are indeed partly successful in
initiating supra-regional, national and European
alliances, but sometimes have certain difficulties
to realize a co-operation with established com-
panies in the region. From the point of view of big
pharma companies, the realization of co-opera-
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tions is contingent, on the one hand, on the quality
of the products and services offered by the young
biotech firms, and on the other hand on the
question to what extent these products and
services fit into the portfolio of the big incum-
bents. In fact an increasing trend of German
pharmaceutical companies can be observed to
develop interest for young biotech start-ups. On
the other hand, the case studies in the BioRegion
Rhine-Neckar Triangle indicate that the realization
of co-operations needs relatively strong efforts
from all the actors involved. First concrete engage-
ments of the big incumbents in the region began
to develop only late and still do not represent the
common case. The established pharmaceutical
companies are currently still playing the part of
neutral observers of the emerging life science
scene. Common interest is mainly reduced to
improving the conditions of life science R&D.
Large-scale industry tends to seek business rela-
tions and co-operative partnerships in the form of
alliances still on an international scale, often with
American life science companies. The main reason
for this is possibly the years of experience between
German companies and American life science
companies as well as the technological edge due
to many years of commercialization and industrial
exploitation.

5.  Conclusion

In Germany, in the second half of the nineties, a
dynamic development of commercial biotech-
nology took place, based on a considerable
number of new firms. The dominance of young,
innovative companies, a strong orientation towards
science, an extremely high need for capital and
various relations between basic research, the
venture capital industry and companies are char-
acteristic for this technology field.

Beside their ability to establish relations, the
success of these small specialized biotechnology
firms also depends on the question, whether and
in which way their innovative impulses are
absorbed by the established and powerful com-
panies. In this respect co-operations (“strategic
alliances”) between biotechnology firms and large
chemical-pharmaceutical firms over large dis-
tances are not excluded; by contrast, they are even
often the case. In addition, large spatial distances

also are very common for co-operations between
young biotechnology firms and internationally
acknowledged scientists with more consultative or
representative function inside the company
(Audretsch and Stephan, 1996). This shows a
characteristic element in biotechnology in general,
which is the big importance of global know-how
transfer (Dolata, 1999). This can be confirmed in
the examined region Rhine-Neckar Triangle: an
integration in national and global interaction
connections on the part of the pharmaceutical and
biotechnology companies (“born global”) plays an
important part in local and regional relations as
well. Finally, the region seems to be successful in
recruiting a considerable number of its founders
from outside.

In contrast to the United States and other
European countries, the development of biotech-
nology in Germany and in the Rhine-Neckar
Triangle was hindered and delayed by institutional
barriers. The main reasons were among others the
narrowing of company strategies of big chemical
and pharmaceutical firms, who for a long time
showed only few interest for the new biotech-
nology, as well as the low impulses from academic
basic research to found new biotechnology firms,
the institutional surroundings not aligned to the
needs of biotechnology and finally government
restraints concerning the specific and particularly
regionally concentrated support of biotechnology.
It was the main purpose of the BioRegio promo-
tion to close this gap, leading to positive devel-
opments in the model regions. In fact, important
intermediate institutions have been established in
the Rhine-Neckar Triangle which offer support for
young biotech firms and for founders of biotech
start-ups. In addition, the strong public promotion
of pre-competitive activities in the area of biotech-
nology had a catalytic effect on further firm
foundation in this field. These more or less radical
changes within few years nevertheless can be seen
only as the entry into this still young technology
field which is characterised by strong global com-
petition. Considering the starting conditions in the
BioRegion Rhine-Neckar Triangle the change is,
in fact, considerable. However, in comparison to
the leading biotech districts in the world, the
structure of the young biotechnology sector in the
BioRegion Rhine-Neckar Triangle still reflects
certain weaknesses. The difficulties in establishing
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business relations with local incumbents as well
as the even today insufficient impulses to found
biotechnology companies out of academic research
indicate that the new biotechnology firms which
have settled in the region did not yet secure their
position and that their social embeddedness is still
fragile.

The young biotechnology firms in the Rhine-
Neckar Triangle cover a relatively broad spectrum
of different products and services: companies
concentrate mainly on technology-related services
(i.e. contract research), therapeutics research
(pharmaceutical basic substances, discovery of
active substances), production for the diagnostics
industry and bioinformatics. It is noticeable that
an important number of companies is working in
the segments of platform technology and, to a
lesser extent, development of therapeutics. These
two segments differ clearly from each other. For
example, projects in the development of new
therapeutics are much more long-term-oriented,
require a much higher internal stability of the firm,
of its central competencies and, above all, of its
relations to clinics and academic research institu-
tions. To what degree the activities in the men-
tioned segments will be successful in the long run
cannot be assessed definitely at this time. In
particular it should be examined more in detail of
what relevance the majority of the German biotech
firms for the globally operating big companies is
and whether the latter could be interested in co-
operations with the former.

Finally, the closeness of biotechnology and
chemical and pharmaceutical industry in the
Rhine-Neckar Triangle BioRegion may offer the
opportunity for the region to develop a specific
competence profile to equip it for global compe-
tition in Life Science. It could be the future basis
for achieving lasting regional value creation and
growth effects. It is not, however, possible at
present to judge conclusively to what degree the
region is able to make use of this opportunity.

Notes
1 BASF founded for instance a center for pharmaceutical
research in Worcester (BASF Bioresearch Corp.), in the direct
vicinity of Boston, one of the world-wide leading biotech-
nology regions. In 1990 the Bayer daughter Cutton in Berkeley
(the equivalent to Boston at the West Coast of the U.S.A.)

started the production of the blood clot factor VIII (comp.
Theisen, 1991; Dolata, 1994).
2 This may result in an obstacle to innovation since young
high technology enterprises need support by incumbents, if
they do not have support from strong, experienced venture
capital companies anyway (Krauss, 1999b, c).
3 Strictly seen, this type is not a fully integrated company in
the classical sense, since the clinical phases II and III and the
following production are still run by the pharmaceutical
industry. In general, the companies of this type are developing
drugs up to phase II, which shows that an active substance has
an effect on the human body (clinical proof of effectiveness).
In this sense these companies differ clearly from the numerous
fully integrated pharmaceutical companies of the classical
(non-biotech) areas of development and production of drugs.
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