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This article presents development of modes of cooperation in bio-
pharmaceutical industry, referring to the latest data from the asap

(the Association of Strategic Alliance Professionals). Examples
of different modes of cooperation in contemporary economy as
well as potential cooperation between academia, institutions and
business in the field of biopharmaceutical industry in Poland are
discussed. Biopharmaceutical companies try to implement new
strategies to transfer their research processes to a higher level,
often using open innovation model as an additional tool for de-
veloping new products and services. Thanks to the cooperation
with universities in the framework of open innovation alliances,
through joint work with academic researchers, biopharmaceuti-
cal companies are more successful in identifying disease mech-
anisms, implementation of better medical therapy for patients as
well as in development of new drugs.
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Introduction

We can find many interesting publications on technological coop-
eration between companies in the economic and management lit-
erature: the distinction between cooperation based on the transfer
and exchange of technology, r&d arrangements and joint-ventures
(Auster 1987; Casson 1987; Chesnais 1988; Contractor and Lor-
ange 1988a). Technological agreement can be divided from one-
directional to the ones that are based on strong relationships be-
tween companies, e.g. joint-ventures, research corporations, on the
other hand, those which require less organizational dependencies
(contractual arrangements such as joint r&d agreements or tech-
nology exchange agreements). Many studies have shown that these
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types of technological cooperation have different effects on the na-
ture of the sharing of technology, level of competitiveness, organiza-
tional aspects and the possible economic consequences for the com-
panies participating in cooperation (Auster 1987; Root 1988; Con-
tractor and Lorange 1988b; Hagedoorn 1990; Hagedoorn, Link, and
Vonortas 2000; Gomes-Casseres, Hagedoorn, and Jaffe 2006; De Man
and Duysters 2007; De Man, Duysters, and Neyes, 2009; Puślecki
2010). Technological cooperation is a very important channel of dif-
fusion of knowledge in both sectors: public and private. Companies
in an increasing way try to use global strategic partnerships in or-
der to strengthen its position, enhance core competencies and skills
and acquire new technologies. Through this partnership they can
gain new opportunities to share the risk of the development of new
technologies, on new, emerging markets (Puślecki 2010; 2012).

Strategic alliances can be defined as a special mode of cooperation
between at least two parties (competitors or partners) operating in
the same or related sectors with the aim of achieving common goals
which have been set up with the use of available resources, while
preserving the autonomy of each partner, in a range of fields and
areas not covered by the partnership agreement (Gomes-Casseres
1996; Das 2005). The alliances are typically formed between two
firms but can be also created with universities, research institutes,
nonprofit research organizations, or government institutions (Baum,
Calabrese, and Silverman 2000). Taking into account strategic tech-
nology alliances, they are implemented primarily through joint ven-
tures (an alliance of two or more participants forming a separate
entity with the aim of achieving common goals); so-called equity al-
liances; or, within capital alliances and r&d cooperation agreements,
so-called non-equity alliances. Technological alliances are under-
stood as strategic if they improve the long-term perspective of the
product market combinations for at least one company involved in
cooperation. Technological partnerships are defined as a form of co-
operation which includes at least some innovative activity or an ex-
change of technology between partners (Duysters and Hagedoorn
2000).

The challenges of contemporary world economy require more ad-
vanced and complex alliances between companies that can deliver
new products and services as fast as possible on different mar-
kets. That is why the constellation of cooperation nowadays contains
higher number of global strategic relationships with the involvement
of many parties. Biopharmaceutical companies (BioPharma compa-
nies) thanks to multiparty cooperation can gain significant synergy
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effects, as well as reduce the risk of conducted joint research and
projects. Through new and innovative paths of development and
successful strategies of transfer of research results, in recent years,
biopharmaceutical companies have developed new models of col-
laboration, including not only alliances with partners from industry
but also with universities and academic research institutes as well
as open innovation alliances, public-private partnerships and cross-
industry alliances. Thank to that modes of cooperation it was pos-
sible for them to obtain a much more advanced research results in
both preclinical and clinical stages. The effect of such actions can be
jointly developed new drugs proposals, with significant reduction of
r&d costs and faster delivery of new solutions and technologies to
the market than before (Lavietes 2012).

This conceptual paper presents development of cooperation mo-
des of companies, based on the latest data from the asap (the As-
sociation of Strategic Alliance Professionals) and on initial research
conducted in Polish biopharmaceutical industry (Puślecki and Stasz-
ków 2015). The second chapter of the paper constitutes a theoreti-
cal base of the analysis and is devoted to the different theoretical
approaches to the phenomena of open innovation and open innova-
tion alliances as well as describes development of modes of coop-
eration between companies, universities and institutions. The third
chapter presents examples of open innovation alliances and differ-
ent modes of cooperation in biopharmaceutical industry in contem-
porary economy. The fourth chapter presents potential cooperation
paths for Polish companies, universities and research institutes and
discuss the concept of development of open innovation alliances in
Poland as well as creation of open innovation alliance network in
Polish biopharmaceutical industry. Taking into consideration signifi-
cant results of such cooperation in form of open innovation alliances,
as well as public-private partnerships and research consortia in us

and uk in biopharma industry (especially in drug discovery and im-
plementation of new biopharmaceutical products) and the potential
of Polish biopharmaceutical industry it can be assumed that open
innovation alliances in Poland might be implemented. The last part
of paper contains conclusions and discussion.

Development of Modes of Cooperation in Biopharma

The development of innovative projects and services requires from
companies the use of modern models of partnerships based on the
principles of Open Innovation. Chesbrough (2003) defines ‘open in-
novation’ as the paradigm stating that companies can and should use
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external and internal ideas, as well as internal and external paths to
market. According to the latest definition by Chesbrough open in-
novation is ‘a distributed innovation process based on purposively
managed knowledge flows across organizational boundaries, using
pecuniary and non-pecuniary mechanisms in line with each organi-
zation’s business model’ (Chesbrough and Bogers 2014). This con-
cept can be used in bilateral and multilateral alliances. Open in-
novation model is more dynamic than traditional alliances, because
partners in alliance are not in fact identified in the conventional,
purposeful way. Relationships rely more on the exchange of knowl-
edge and ideas during the period preceding the creation of the al-
liance. The main aim of open innovation alliances is to support the
free flow of knowledge and ideas that will lead to the creation of
partnerships aimed not only at joint innovation, but also at risk
and profit sharing (Wilks and Prothmann 2012). The results of re-
search on open innovation have shown how firms manage both the
inflows and outflows of knowledge and how they search for part-
ners and the innovations they provide (Culpan 2014; West 2014).
In last years we can also observe how companies in specific in-
dustries (like biopharma) use the model of open innovation to cre-
ate open innovation alliances not only with firms from the same or
other industry but also with universities, individuals, communities
or other organizations (DeWitt and Burke 2012; oecd 2012; Wilks
and Prothmann 2012). Companies have defined and implemented
open innovation in a number of ways, including building innovative
ecosystems or innovations for users, crowdsourcing or through the
creation of joint development alliances. Open innovation alliances
may include partnerships between profit-based companies and non-
profit organizations (e.g. universities). This form of cooperation in
recent years has aroused increasing interest of biopharmaceutical
companies. Moreover biotechnology and pharmaceutical companies
are more involved in multilateral cooperation in the framework of
knowledge networks or open innovation alliances, cross-industry al-
liances as well as public-private partnerships (for instance Pfizer or
GlaxoSmithKline) (oecd 2012; Puślecki and Staszków 2015; Wilks
and Prothmann 2012).

Biopharmaceutical companies have developed cooperation with
universities for many years. At the beginning, the cooperation cov-
ered mainly individual, single projects, from small research projects
to large clinical trials. Afterwards the companies entered alliances
with individual academic institutions, covering a wider range of co-
operation, through: research programs, clinical trials and transla-
tional research, with the aim to transfer the results of basic re-
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figure 1 Development and Complexity of Different Biopharma-University
Multiparty Alliances and Partnerships

search to practical application. Companies also increasingly began
to use different models of alliances, from individual links in re-
search projects to multilateral agreements involving multiple re-
search projects, including various models for open innovation, for
example where the main role of an academic institution was the co-
ordination and sometimes funding of other institutions. Compared
to existing models of alliances the organizational fluidity of open in-
novation initiatives as well as multiparty relations increase the com-
plexity in the management of alliances (figure 1). The alliance man-
agement in open innovation alliances plays a central role, especially
in defining the alliance portal and framework. The use of open in-
novation model can significantly speed up the production process
of new drugs and biotechnology products. Moreover involvement in
the cooperation of more interdisciplinary academic teams may also
accelerate and support this process (Lavietes 2012; Wilks and Pro-
thmann 2012).

Examples of Different Modes of Cooperation
in the Biopharmaceutical Industry

In recent years we can observe a wider range of open innovation
model and other forms of partnerships (public-private partnerships,
consortia, cross-industry alliances) used by biopharmaceutical com-
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panies for therapeutic interventions for patients and new drug pro-
posals (table 1). Examples of such alliances can be seen as a pio-
neer in testing models of multilateral alliances for the development
of drugs (drug development alliances). The goal of these partner-
ships is to understand the mechanisms of diseases and the discov-
ery of new utility of existing drugs that beyond their current curative
role will allow identification and development of new drugs (Lavietes
2012; Wilks and Prothmann 2012).

Analyzing examples of partnerships in biopharmaceutical indus-
try presented in table 1 we can observe different modes of cooper-
ation: open innovation alliances, public-private partnerships, con-
sortia, pharma-university alliances, cross-industry alliances as well
as different entities involved in cooperation including: governments,
universities and research institutes, foundations, funds, banks and
organizations.

This kind of constellation of partners is very sensitive and difficult
to manage, the problem of one entity or organization could affect
all partnership and have negative effect on delivery of new drugs
or new medical therapies. As multiparty alliances they require even
greater competences and skills of alliance managers and appropriate
alliance management tools. On the other hand being a part of such
constellation, thanks to significant synergy effects, gives the partners
access to huge innovative potential and to more market opportuni-
ties, which helps them to innovate, accelerate growth and expand
into new promising markets (DeWitt and Burke 2012; 2013; Fraser
2014).

Possible Application of Open Innovation Alliance Model
in Polish Biopharmaceutical Industry

Taking into account the pharmaceutical and biotechnology indus-
tries they can be perceived as one of the most innovative sectors in
Poland. The Polish pharmaceutical market is one of the industries
with the longest tradition. It has undergone a number of fundamen-
tal changes in the last twenty years (change in ownership structure,
new regulations, growing role of foreign pharmaceutical companies
as investors). Following the data included in the report on phar-
maceutical market in Poland, provided by Espicom Business Intel-
ligence company and published by Polish Information and Foreign
Investment Agency (paiiiz 2011), over the past 10 years, the phar-
maceutical market in Poland recorded a steady growth and reached
pln 22.3 billion in 2011. In comparison with the previous year, sales
increased by an impressive 11%. The average annual growth rate in
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1. Gdańsk Science and Technology Park, Pomeranian
Science and Technology Park

2. Poznan Science and Technology Park, Nickel Tech-
nology Park Poznan, Wielkopolska BioRegion

3. InnoBioBiz Łodź Cluster, BioTechMed Technology
Centre, Łodź Technopark

4. Polish Technological Platform of Innovative
Medicine, Biocentre Ochota Consortium

5. Nutribiomed Cluster, Wroclaw Research Centre
eit+, Wroclaw Technology Park

6. LifeScience Cluster Krakow, Jagiellonian Centre of
Innovation

(a) Danisco Biolacta (b) GlaxoSmithKline
(c) Novartis, Nycomed
(d) dsm Nutritional Products, Bayer CropScience,

Servier, Roche, Astra Zeneca, Krka
(e) us Pharmacia, Sanitas, Maco Pharma
(f) Teva/Pliva (g) Baxter (h) Sanofi, Valeant

figure 2 The Biggest fdi in the Pharmaceutical Industry and Location of
Biopharmaceutical Clusters (letters) and stps (numbers) and Possible
Open Innovation Alliances (oia, dashed circles) in Poland (based on
paiiiz 2012)

the period 2003–2010 was 6.5%. The estimated value will probably
reach more than 60 billion pln by 2016 (current prices). Poland is the
largest pharmaceutical market in Central and Eastern Europe (and
the sixth in Europe). Nearly 33% of pharmaceutical and biotechnol-
ogy companies have their headquarters in the Mazowieckie Region
(Warsaw). Almost 80% of all companies can be classified as micro-
enterprises (paiiiz 2011; 2012).

Following the results of the pwc (2011) study any innovative phar-
maceutical company participates on average in at least 5 projects
aimed at building a coalition inside the industry. In Poland we can
find number of clusters and numerous science and technology parks
(stps), that offer the infrastructure for the development of innova-
tive biotechnological and pharmaceutical products – in particular,
the laboratory space.

We can distinguish following clusters and stps operating in bio-
pharma in Poland: Poznan Science and Technology Park, Nickel
Technology Park Poznan, Wielkopolska BioRegion, Gdansk Science
and Technology Park, Pomeranian Science and Technology Park,
InnoBioBiz Lodz Cluster, BioTechMed Technology Centre, Lodz
Technopark, Polish Technological Platform of Innovative Medicine,
Biocentre Ochota Consortium, Nutribiomed Cluster, Wroclaw Re-
search Centre eit+, Wroclaw Technology Park, LifeScience Cluster
Krakow, Jagiellonian Centre of Innovation (Puślecki and Staszków
2015; Staszków 2013) (figure 2).

Taking into account the number of entities involved in Polish
biopharmaceutical industry, especially pharmaceutical companies,
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figure 3

Possible Open Innovation Alliances
(oia, dashed circles) and Open
Innovation Alliance Network
(blue ellipse) in Poland

1

a

2 b

3 c

4 d

5 e

6 f

g

h

universities and research institutes, clusters and stps, it can be
concluded that they can successfully apply the model of cooper-
ation based on open innovation alliances (figure 3), in particular
in biotechnology clusters, for example in the Life Science Park in
Cracow or Lodz BioNanoPark or in Nickel Biocentrum in Poznan
(Puślecki and Staszków 2015). This topic will be further investigated
by author and his research team in the future research, conducted
in Poland and in selected cee countries.

Participation of a coordinating institution (for instance cluster or
stp or national academic institution) can improve the process of
communication, strengthen the introduction of standardization and
create networks and processes of academic institutions who are
willing to form an alliance within or with the cluster. It can con-
tribute to greater efficiency of scientific, cultural, economic, and
most of all innovative potential. The development of cooperation
with universities and research institutes may result for companies
in a faster process of products’ commercialization or obtaining test
results faster, which is very important in the development of new
biotechnology and pharmaceutical products. This can be realized by
creation of open innovation alliances with interdisciplinary research
teams. There should be also considered the development of multi-
party alliances between academia, institutions and business through
creation of open innovation alliance network in Poland (multilateral
cooperation between all biotechnology clusters, stps, universities
and research institutes as well as pharmaceutical companies) (fig-
ure 4).

Implementation of joint activities between all the partners, includ-
ing appropriate alliance management tools and multiparty alliance
strategies can contribute to the dynamic development of the biophar-
maceutical industry in Poland, as well as better use of research and
innovative potential of all parties, involved in cooperation, in deliv-
ering new products, services and better therapies for patients.
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Academic
institution

Biotechnology
cluster 3

Pharma
industry

Biotechnology
cluster 1

Coordinating
institution

Pharma
industry

Biotechnology
cluster 2

Academic
institution

figure 4 An Example of the Possible Use of Open Innovation Alliance Network
Including Academic or National Institution as a Coordinating (and
Possible Funding) Body in Polish Biopharmaceutical Industry

Conclusions

Biopharmaceutical companies look for various forms of coopera-
tion that will minimize the risk and will share the costs of r&d in-
vestment. Cooperating with academic institutions, particularly in the
model of open innovation alliances or pharma-university alliances,
they can significantly increase the likelihood of better medical ther-
apy for patients. In addition to partnerships within the industry, they
establish relationships with universities or research institutes as
well as more often cross-industry alliances and public-private part-
nerships. This cooperation enables a number of innovative projects
and allows significant synergy effects. It should be taken into ac-
count, that as multiparty alliances they require greater competen-
cies and skills of alliance managers and appropriate alliance man-
agement tools, particularly in the selection of potential partners, as
well as in creation and maintenance of alliance networks. Thanks to
diversity of modes of cooperation and alliances it was possible for
biopharmaceutical companies to obtain a much more advanced re-
search results in both preclinical and clinical stages. The effect of
such actions can be jointly developed new drugs proposals (Wilks
and Prothmann 2012; Burke 2013).

Biopharmaceutical companies operating in Poland, involved in
cooperation with academic institutions, especially in the model of
open innovation alliances, can also significantly reduce the risk and
cost of research, use the resources, competencies, technology and
knowledge from partners, and thus easier respond to changes in
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the environment, and most of all, quickly launch new biotechnology
or pharmaceutical products. This model of cooperation can signif-
icantly contribute to the development of Polish biopharmaceutical
industry as well as to creation of open innovation alliance network
in the future. This issue will be further investigated by the research
team in future research, which findings and results could be a start-
ing point for recommendations, regarding different modes of coop-
eration and alliance management tools, for biopharmaceutical com-
panies operating in Poland and cee.
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