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Résumé

Le coeur du projet de thèse doctorale est lié au start-ups technologiques 
dans le secteur des biotechnologies et les approches partenariales, c’est à 
dire, des questions de recherche par rapport aux enjeux stratégiques du 
secteur pharmaceutique et biotechnologique et à l’innovation ouverte. 

Des recherches antérieures montrent que les performances en matière 
d’innovation sont associées au système, à la collaboration et à la mise en 
réseau.  L’intérêt pour l’innovation ouverte est croissant.  Il manque des 
études qui explorent l’interaction entre les systèmes régionaux 
d’innovation, la formation de grappes technologiques, les nouveaux 
modèles économiques parfois disruptifs, les partenariats stratégiques et les 
pratiques d’innovation ouverte.    

Nous observons que les entreprises de biotechnologie se sont lancées dans 
l’innovation ouverte en se regroupant et en formant des partenariats de 
manière intensive pour innover à partir des connaissances existant à 
l’intérieur et en dehors de leur périmètre.  L’accent de cet étude est mis sur 
l’interaction entre les nouvelles entreprises de biotechnologie en Belgique 
dans les bioRégions Flandres et Wallonie, les alliances stratégiques et 
l’innovation ouverte, dans un contexte de renforcement par le système 
régional d’innovation et grappes biotechnologiques. 

La structure industrielle est dominée par les plus grosses entreprises 
pharmaceutiques mondiales, qui capitalisent plutôt sur des liens éphémères 
avec des sociétés de biotechnologie innovantes pour avoir un accès 
permanent à de nouveaux produits ou actifs (technologies, process, 
prototypes, produits) où qu’ils soient.  L’innovation est diffusée en 
mondial et la dynamique contractuelle est très forte pour la capter et faire 
face à la compétitivité globale.  

Les grands groupes pharmaceutiques mondiales bénéficient de la 
flexibilité, de l’agilité et du dynamisme des nouvelles entreprises de 
biotechnologie pour accélérer leur innovation dans un contexte 
concurrentiel et technologique mouvant et pour étoffer leur portfolio avec 
des solutions innovantes et souvent complémentaires (Alcimed, 2016b).   
Les nouvelles entreprises de biotechnologie s’appuient quant à elles sur les 
grosses entreprises pharmaceutiques pour accélérer leur croissance.
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ᬅᬅ   Setting the Scene

The Biotechnology Industry: the players
and the dynamics

Modern biotechnology is a driving force and a full grown industry in the 
international economy with ongoing and rapid innovations in e.g. medical 
healthcare (pharmaceutical), agriculture, plants, food and beverages 
processing, animal healthcare, natural resources, environment, renewable 
energy, industrial processes and bioinformatics.  Biotechnology is defined 
as the application of science and technology to living organisms, as well as 
parts, products and models thereof, to alter living or non-living materials 
for the production of knowledge, goods and services (OECD, 2005; 2006; 
2009). 

The emphasis of this dissertation is on the valorization of red biotech,
i.e. all those biotechnology uses connected to medicine and healthcare 
applications.   Red biotech includes producing vaccines and antibiotics, 
drug discovery, drug development and medical devices, molecular 
diagnostics techniques, regenerative therapies and the development of 
genetic engineering to cure diseases through genetic manipulation.  It 
also includes services and technology platforms, bioinformatics or 
cheminformatics, contract research and contract manufacturing. It 
involves therapeutic areas such as oncology, immunology, diabetes, 
inflammation, alzheimer, parkinson, cardiovascular and rare diseases 
(orphan drugs). 

From the 1980s onwards, the emergence of the field of biotechnology gave 
rise to the modern biopharmaceutical industry in which immunology, 
molecular biology, genetics and human genome sequencing now play an 
integral part of drug discovery and development (PhRMA, 2014), whereas 
the traditional pharmaceutical industry and its innovations are largely 
based on organic chemistry.  

It was medical research, located principally in publicly funded government 
and university laboratories, which provided the more powerful focus for 
the development of third-generation biotechnology (Oakey et al., 1990), 
most notably in the area of genetic engineering (i.e. recombinant DNA or 
gene-splicing techniques and cell-fusion techniques, the hybrid cell or 
hybridoma) and the monoclonal antibodies, a protein that is created by the 
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host’s immune system in response to a foreign particle called an antigen.  
Next generation biotechnology opens new frontiers in personalized 
medicine, advances in imaging and the use of powerful bioinformatics.

The global biotechnology economy is knowledge-based and a major engine 
for regional economic growth with clusters of biotechnology companies 
situated around major publicly-funded research universities and institutions.
It is “a complex network of corporate players, dominated by large firms with 
strong marketing capabilities and start-up firms that focus on research and 
development” (Pereira, 2006).  The direct participants of the biotechnology 
industry are science-based start-ups (Ebers and Powell, 2007), established 
biotechnology firms, large (big)  pharmaceutical companies, universities, 
university and government funded scientific research, investors, suppliers 
and customers (Pisano, 2006).  

The biotechnology industry faces a high-cost research and development, 
limited commercialization and constant technological change.   The 
industry is characterized by a dynamic combination of the following 
features:

geographical proximity (clustering);
a strong science base: very research-intensive with long product 
development lead times;
knowledge intensive: high quality of research and education;
new biotechnology firms are often founded by academic scientists;
a strong university-industry relationship and transfer;
strong linkages and strategic alliances with universities, public and 
corporate research institutions, large companies and other 
biotechnology firms; 
capital-intensive: traditional venture capital and/or corporate equity 
investment (private equity); 
public equity: initial public offerings (IPOs); high-performing stock 
exchange;
clear institutional and regulatory frameworks;
heavy dependence on patents (patent legislation) and intellectual 
property rights; 
the patent cliff: the point in which patents run out, the past level of 
sales drops and generic replicas enter the market;
high cost of commercialization;
heavy regulation of drugs by governments and healthcare systems
through approval processes and price controls (Rugman, 2005); 
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different health systems in different countries; 
ethical clearance mandatory;
aging population demanding improved healthcare;
growing attention for open innovation and/or open source. 

The commercial entities analyzed in this study can be described as 
dedicated biotechnology firms or new biotechnology firms (NBF).
They are “involved both in the research in the fields of life sciences
(including biotechnology and biosciences) and in the exploitation of the 
research results” (PwC, 2011). Small biotechnology companies are 
mostly focused on research and development and only in some cases 
devoted to manufacturing and commercialization (Bianchi et al., 2011; 
Chiesa and Chiaroni, 2005).   New biotechnology firms are playing an 
important bridging role at the interface between public sector research and 
industrial R&D in large pharmaceutical companies (Faulkner, 1989). 

Academic spin-offs are a particularly important type of new company in the 
biotechnology industry. These companies serve as the main vehicles for 
exploiting biotechnology research. Spin-offs are a significant engine of 
direct commercialization of university intellectual property. Universities 
have become active participants in the science business, with the technology 
transfer from universities to the private sector through the creation of new 
biotechnology firms.  They focus on specific pieces of the R&D value chain.  
They patent their discoveries. Their technology transfer offices actively 
seek commercial partners to license the patents.   They partner with venture 
capitalists in setting up firms to commercialize the science emanating from 
academic laboratories. As Pisano (2006) indicates, the scientists are thus 
becoming biotechnology entrepreneurs. 

According to Pirnay et al. (2003), European universities have dedicated 
growing attention to the strategic role of laboratories and research centers 
in fostering a region’s capacity to innovate by creating and diffusing 
knowledge.   Venturing is defined  as starting up new organizations 
drawing on internal knowledge, i.e. it implies university spin-offs and 
corporate spin-outs (Van de Vrande et al, 2009).  This is in line with the 
theoretical model (p. 14 – Fig. 3).

Originally based on university research, that led to major scientific and 
technological changes, nearly all of the small, biotechnology companies 
also started as new entrants to the pharmaceutical industry (Hagedoorn and 
Roijakkers, 2000).   This is in line with the early work of Schumpeter 
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(1934), where small, independent entrepreneurial firms are viewed as 
major agents of innovative change within new industries.     

Biotechnology firms use biotechnology to produce goods or services 
and/or to perform biotechnology R&D (OECD, 2015).   Dedicated 
biotechnology firms are a subgroup of the biotechnology R&D firm. They 
devote at least 75% of their production of goods and services - or R&D - 
to biotechnology.   A dedicated biotechnology firm is defined as a 
biotechnology active firm whose predominant activity involves the 
application of biotechnology techniques to produce goods or services 
and/or the performance of biotechnology R&D.   Small, dedicated biotech 
firms play an important role in almost all fields of biotech applications, 
especially in healthcare (red) biotech.  

Large pharmaceutical companies have a worldwide geographical 
presence with a portfolio of already marketed drugs (Bianchi et al., 2011).  
According to Chiesa and Chiaroni (2005), they progressively specialized 
downstream in the value chain (drug development, production, marketing), 
whereas upstream activities (drug discovery) have been the field of 
specialization of biotechnology firms.  

Today, large pharmaceutical companies typically work in huge research
networks with new and/or established biotechnology firms.  The relation 
of the collaborations is mostly bilateral with the pharmaceutical company 
being the hub of the network (Gassmann et al., 2008).   According to 
Sabatier et al. (2012), even though the discovery process has been 
transformed by biotechnology tools and by bioinformatics, it is still 
typically orchestrated by the fully integrated large firms, whose business 
models have evolved so as to fully integrate their internal and external 
competencies, with network orchestration as a particular capability. 

The drug development pipeline is the engine that drives pharmaceutical 
companies.  Their market valuations are based on prospected new drug 
approvals and expected new drug revenues.  As Gassmann et al. (2008) 
pointed out, pipeline management is a key point of interest for big 
pharmaceutical companies, continuously seeking promising products to fill 
out their drug pipeline to balance their expiring patent terms.   

The growth of large (big) pharmaceutical companies - such as Johnson & 
Johnson, Pfizer, Novartis, Roche, Merck & Co., Sanofi-Aventis, 
GlaxoSmithKline, AstraZeneca, Eli Lilly, AbbVie and others - is largely 
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fueled by external innovation and inorganic growth through acquisitions.  
Incumbent pharmaceutical companies often acquire medical biotechnology 
start-ups that have successfully passed critical stages in the FDA (Food and 
Drug Administration) approval process (Knockaert et al., 2015).  They
keep a watching brief on the progress of innovative new biotechnology 
firms while hiring them to perform contract research and development
(Oakey, 2013).  

The central task of most biotech companies is the development of drugs 
or new diagnostic methods.  The large majority of firms working in 
medically oriented biotechnology a r e either still in the preclinical stage 
of therapeutic research or developing technology platforms in modern 
drug development.  Muralitharan et al. (2011) points out that most 
biotechnology companies conduct research in the discovery phase I of a 
new drug and biopharmaceutical companies take the new drug through 
phases II-III-IV (i.e. post-approval) and market it globally.

The long path to a new drug generally takes place in six distinct steps 
(Germany Trade & Invest, 2012).   Drug discovery research encompasses 
four subsequent steps: target discovery, target validation, hit identification, 
and lead optimization.  An early step is the identification of the drug 
target, a molecular structure that is involved in a disease or condition and 
which can be accessed using active substances.    

Subsequent drug discovery describes the process of finding a chemical or 
biological substance that alters the action of the drug target in a manner 
that improves the medical condition.  Drug discovery is often a trial-and-
error process in which fully automated systems are employed to perform 
screenings of millions of drug candidates.  Lead compounds isolated in 
this procedure are typically tested for their pharmacology, and sometimes 
chemically modified to improve tolerability in the human body.  Further 
drug development can then be split into two main stages: preclinical 
studies and the all-important clinical trials. Many companies active in 
contract research services cover more than one of these stages.     
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The clinical development timeline and the pharmaceutical supply chain 
are illustrated by Fig. 1. and Fig. 2 respectively.

Phase I (early human clinical trials); Phase II (medium-sized); Phase III (large-scale human tests).

Fig. 1 – Clinical development timeline (ThromboGenics, annual report 2009)

Pre-clinical studies (animal tests).

Fig. 2 – Pharmaceutical supply chain (Deutsche bank, 2010)

The period between discovery and production is only part of the total lead 
time involved in the complete innovation process.   In many potential 
markets, notably therapeutic drugs, the testing required in order to meet 
safety requirements is time-consuming, costly and often uncertain.  The 
prediscovery research, conducted predominantly in public sector 
institutions, is not conventionally costed into the innovation process 
(Oakey et al., 1990).

The biopharmaceutical value chain has as keystone the approval of a new 
drug by the dedicated public authorities, i.e. the FDA in the United States  
(Food and Drug Administration) and the EMA in the European Union 
(European Medicines Agency).   Pre-approval activities concern the 
research and development in phases I-II-III, whereas post-approval (phase 

Phase I (early human clinical trials); Phase II (medium-sized); Phase III (large-scale human tests).

Fig. 1 – Clinical development timeline (ThromboGenics, annual report 2009)

Pre-clinical studies (animal tests).

Fig. 2 – Pharmaceutical supply chain (Deutsche bank, 2010)
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IV) activities concern the large-scale production and marketing of a new 
drug.   The point of approval by FDA and/or EMA represents the 
boundary between cash absorption (the so-called burn rate) and cash 
generation. 

According to PhRMA (2015), the average R&D cost required to bring a 
new, FDA-approved medicine to patients is estimated to be $2.6 billion
over the past decade (in 2013 dollars), including the cost of the many 
potential medicines that do not make it through the FDA approval.   From 
drug discovery through FDA approval, developing a new medicine on 
average takes at least 10 years.  

13





ᬆᬆ  The Conceptual and Theoretical
       Framework 
Prior research shows that innovation performance is linked to system, 
collaboration and networking. This study develops an understanding of 
the interdependencies between regional biotechnology policies, bioclusters
and regional growth in knowledge and technology intensive bioRegions. 

The focus of this study is on the interplay between new and innovative 
biotechnology firms, the influence of strategic alliances (interfirm 
partnerships) with large (global) pharmaceutical companies and the role 
that open innovation might play in the further reinforcement of these 
relationships within regional biotechnology clusters (bioRegions). 

The research is addressed from the point of view of : ᬅ the policy governance level (i.e. regional systems of innovation); ᬆ the firm level (i.e. new biotechnology firms and their large counter-
parts, the big pharmaceutical companies).  It provides a longitudinal 
perspective (1982, first Belgian biotech – 2016) to the biopharma industry. 

This dissertation takes a closer look at the strategic alliances portfolios of 
these small and large firms, together with the fairly new open innovation 
practices, through a set of four related research papers. 

The first paper on strategic links between high-tech firms in the 
biotechnology and micro-electronics industries sheds considerable light on 
the networking process.  It was published in Small Business Economics 
(Segers, 1993).  A large body of literature was reviewed with respect to 
new technology based firms. The paper builds on the strategic regional 
technology policies that have been adopted in Belgium since the beginning 
of the 1980s.  The regional dimension of technology policy raises the 
question whether a relationship can be established between strategic 
technology policy and the emergence of new technology based firms in 
Flanders and Wallonia.  The key research questions are closely linked to 
the technological and marketing relationships between large and small 
firms by means of interfirm technology partnerships, i.e. strategic 
alliances.  In addition, the potential pitfalls were identified.  A multiple 
case study design (Yin, 1984) was chosen to develop an understanding of 
the impact of strategic partnering on new technology based firm-survival 
and growth. To improve the reliability of conclusions, a small number of 
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cases on Belgian new technology based firms in the biotechnology and 
micro-electronics industries were analyzed for the construction of a 
theoretical model.   

The second paper (Segers, 1996) covers the role of regions and the 
policy incentives of regional governments in supporting technology-based 
entrepreneurship by means of the strategic regional technology policies 
that were adopted in Belgium since the beginning of the 1980s:
THIRF/DIRV in 1983 in Flanders and the Opération ATHENA in 1982 in 
Wallonia.  It was published as a book chapter in Gomez-Mejia et al. 
(1996).  A large sample of literature and definitions on new technology 
based firms and strategic technology partnering was presented.  A survey 
and case study design were used to highlight the characteristics of and 
differences between common starters and high tech entrepreneurs in the 
biotechnology and micro-electronics industries.  One of the principal 
conclusions was that the combination of a small firm’s know how with a 
larger firm’s resources opens opportunities for synergies that can 
contribute to both firm’s competitive advantage and to the creation of a 
regional growth potential. 

In the third paper – published in Journal of Global Entrepreneurship 
Research (Segers, 2015) – new technology based firm survival and growth 
are connected with strategic partnering alliances and open innovation 
within technology clusters.  Strategic alliances in the biotechnology 
industry allow new technology based firms to gain a foothold in this high-
cost, high-risk industry.  The impact of strategic alliances and open 
innovation on the success of new biotechnology firms in Belgium is 
examined by developing multiple case studies of firms in regional 
biotechnology clusters.  A longitudinal follow up of the Belgian biotech 
startup ecosystem is presented.  The main conclusion is that the future of 
new biotechnology firms in Belgium lies in the effective establishment of 
strategic alliances.  Despite their small size and relative immaturity, 
Belgian new biotechnology firms are able to adopt innovative business 
models by providing R&D and services to larger firms and openly 
cooperating with them through open innovation. 

Finally, the fourth paper (Segers, 2016) elaborates on the interplay 
between regional systems of innovation, biotechnology clustering, closed 
and open business models and open innovation.  The paper was published 
in Journal of Small Business & Entrepreneurship. 

16



The survival and growth of Belgian new biotechnology firms is put in 
perspective with their involvement in strategic alliances and the emerging 
attention for open innovation within biotechnology clusters (bioRegions).   
With regard to the concept of bioRegions, a comparison is made between 
Belgium and Germany.  The focus of the case study design is on a sample 
of 30 new biotechnology firms.  An overview of good practices and 
benchmarks with respect to open innovation is added to supplement the 
case-based evidence.   

The literature review of the 1993 and 1996 papers is fully updated in the 
2015 and 2016 contributions.  The conceptual framework from Segers 
(1993; 1996) is further adapted into the current model (Segers, 2015; 
2016), bringing open innovation into the framework (Fig. 3). 

Fig. 3 – Conceptual framework

RSI: regional system of innovation | NTBF: new technology based firm | NBF: new biotechnology firm
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Before proceeding, it is important to clarify the interplay of three 
theoretical approaches in this dissertation.  The first approach explores 
biotechnology clustering from a regional systems of innovation viewpoint, 
“as an instance of rather strong sectoral, regional innovation systems 
capabilities, though integrated also to global knowledge supply and 
markets” (Cooke, 2002). The second and third approaches cover the 
strategic alliances and open innovation concepts.  All these approaches
focus on business model portfolio enhancement to maximize value 
creation-value capture and network dynamics.   

The dissertation addresses four hypotheses, which will be tested by means 
of multiple case studies and the presentation of good practices and 
benchmarks in Chapter ᬇᬇ.   

The first hypothesis relates to the systems of innovation theories. 

Hᬅ: Regional systems of innovation (regional technology policies) have 
a significant impact on the creation of new biotechnology firms in 
Belgium.

Competitiveness, innovation and economic performance are highlighted on 
the supranational level (e.g. the Innovation Union flagship program in
Europe and the OECD outlooks), the national level, the sectoral level and 
the regional levels.  According to Capron and Cincera (1999), innovation 
systems are characterized by the close intertwining between several sub-
systems that stress the following elements: 

o institutional set-up; 
o education and training structure and performance;
o science and technology (S&T) profile and base;
o industrial pattern;
o scope of interactions among institutions; 
o degree of international integration of institutions. 
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The national systems of innovation (NIS) approach was originally 
conceived to explain the economic performance of nations and their 
international competitiveness (Asheim et al., 2011).   NIS has a focus on 
national boundaries and on non-firms organizations and institutions.
According to Capron and Meeusen (2000), the most salient characteristic 
of the NIS approach is its emphasis on networks.  The national innovation 
system is defined by the OECD (1997) as a way to acknowledge “that the
flows of technology and information among people, enterprises and 
institutions are key to the innovative process.  Innovation and technology 
development are the result of a complex set of relationships among actors 
in the system, which includes enterprises, universities and government 
research institutions”.

According to Malerba (2002; 2003), a sectoral system of innovation
approach provides a design for innovation and technology policies. This 
approach focuses on three broad dimensions that affect the generation and 
adoption of new technologies and the organisation of innovation and 
production at the sectoral level: 

Knowledge, technological domain and boundaries: the specific 
knowledge base, technologies and inputs; also the dynamic 
complementarities; 
Agent (actors), interaction and networks: organisations and 
individuals (e.g. consumers, entrepreneurs, scientists); 
Organisations may be firms (e.g. users, producers and input 
suppliers) and non-firm organizations (e.g. universities, public 
research centers, financial institutions (e.g. venture capital 
companies), government agencies, trade-unions, or technical 
associations), including sub-units of larger organisations (e.g. R-D
or production departments) and groups of organisations (e.g. 
industry associations); 
Institutions: a lot of institutions are national (such as the patent 
system and/or property rights), while others are specific to sectoral 
systems, such as sectoral labour markets or sector specific financial 
institutions.
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Innovation is most effectively addressed at the regional level, as physical 
proximity fosters the partnerships between actors in both public and 
private sectors. The concept of regional systems of innovation has 
evolved into a widely used analytical framework generating the empirical 
foundation for innovation policy making (Doloreux and Parto, 2004). 

The regional innovation system (RIS) is a normative and descriptive 
approach that aims to capture how technological development takes place 
within a territory, i.e. the region.  The innovative performance of regions is 
improved when firms are encouraged to become better innovators by 
interacting both with various support organizations and firms within their 
region. 

A rich body of literature has been developed since the early 1990s 
(Asheim, 2009; Asheim et al., 2013; Cooke, 1992; 1998; 2001; 2008; 
Cooke et al., 1997; 2006; Capron and Meeusen,  2000; Doloreux, 2002; 
2005; Dohse, 2003; Edquist, 1997; 2005; European Union, 2014; OECD, 
2011; Pessoa, 2012).   Cooke (1992; 1998) provided a typology of 
different types of RIS.   Much of the existing literature has focused on 
highly successful RIS and on regions characterized by a prevalence of 
medium- to high-technology industries. 

The system of innovation approach focuses on the fact that firms do not 
innovate in isolation, but rather in collaboration and interdependence with 
other organizations such as other enterprises, universities and government 
research institutions.   Autio (1998) distinguishes between a number of 
characteristics for a successful regional innovation system:

the regional production structure displays clustering tendencies 
(Asheim and Gertler, 2006);
the knowledge application and exploitation subsystem: innovative 
industries – innovative companies;  
the knowledge generation and diffusion subsystem: higher 
education institutions, research centers and other intermediaries. 
the OECD (2011) refers to knowledge hubs; 
intensive interactions between subsystems in terms of scientific and 
applied knowledge and human resources flows, including links 
with other (inter)regional and (inter)national institutions; 
high-quality infrastructures and institutional setting, including
sufficient regional autonomy; 
regional policy actors.
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At the regional level, the successful establishment of an efficiently 
operating industry sector through value-added growth, competitive 
advantage and an increase in employment takes place within 
geographically localized networks – called clusters. According to the 
best-known taxonomy of innovating firms, clusters can be categorized as 
science-based, scale-intensive, supplier dominated and/or specialized 
suppliers (Pavitt, 1984).   A degree of openness is a key part of the 
comparative advantages that clusters offer over non-clustered locations 
(Oakey, 2013). 

A cluster is “a geographical concentration of actors in vertical and 
horizontal relationships, showing a clear tendency of cooperating and 
sharing their competencies, all involved in a localized infrastructure of 
support” (Zechendorf, 2011).  They include government agencies, public 
organizations, higher education and research institutions, cooperating 
companies, suppliers and financial structures.   They compete and 
cooperate simultaneously within the same industry sector.  Geographical 
proximity provides a platform for strong cooperation and the flow of 
knowledge and expertise between research institutions, companies and 
policy makers.   

Cluster and technology policies are merely means for achieving regional 
growth.  Technology policy is defined as the sum of all regional state 
measures promoting new or existing technologies for economic use in its 
widest sense (Sternberg, 2003).  Innovation and technology policy could 
be supplemented by other types of policies, such as science policy, 
industrial policy, policies related to standards and IPR, and competition 
policy. This point highlights the importance of the interdependencies, 
links, and feedbacks among all of these policies, and their combined 
effects on the dynamics and transformation of sectors (Malerba, 2002). 
Audretsch et al. (2016) found that public cluster policies positively affect 
regional entrepreneurial activities, but only in part. The overall effect of 
government subsidization is rather low compared to the impact of local 
research intensive universities and the innovative milieu on new venture 
creation.

According to Laur (2015), regional authorities should encourage multi-
faceted collaboration, in line with the “triple helix”-model by Etzkowitz 
and Leydesdorff (1997; 2000) which creates constructive and mutually 
reinforcing activities between (1) academia, government, and industry and 
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(2) between research and commercialization of technology (Kerry and 
Danson, 2016). 

In summary, regional innovation involves diverse players, including 
clusters of higher education institutions (universities and university 
colleges), knowledge centers and research centers for fundamental, basic 
and applied research, business ecosystems for established companies and 
innovative startups, government institutions, technology transfer offices, 
investment funds and startup incubators and accelerators. 

The second and third hypotheses are positioned within the subfields 
of the strategic alliances and the business model portfolios in the 
pharmaceutical-biotechnology regional and sectoral system.

Hᬆᬆ: The development process of new biotechnology firms in the 
bioRegions of Flanders and Wallonia depends on setting up strategic 
alliances.   Working closely together with international large (bio)pharma-
ceutical companies is beneficial to maximize value creation/value capture.

Hᬇ: Most of the new biotechnology firms in Belgium are unlikely to 
become fully integrated pharmaceutical companies.

The pharmaceutical-biotechnology industry has continuously adapted to its 
environment by increased in/outsourcing of research and development 
through strategic alliances.  The term alliances covers several
governance modalities ranging from relational contracting to licensing,
to logistical supply-chain relationships, to equity joint ventures or to
the complete merger of two or more organizations (Contractor and
Lorange, 1988; 2002). In order for a strategic alliance and collaboration 
to be successful is for both parties to be able to transfer something 
distinctive to the other party: basic research, product development skills, 
manufacturing capacity, access to distribution and marketing. The 
primary goal when entering into collaborative agreements is the sharing 
of the costs of research and development and of the risks involved 
(Hamel et al., 1989; Gassman et al., 2008).

Oakey et al. (1990) point at the variety of inter-institutional research 
collaborations involving large firms with academia, with other large firms, 
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and with small companies, notably new biotechnology firms.   Large firms 
use small firms as a window on leading-edge technological developments 
(with a view to possible acquisition), while small firms view large firms as 
sources of patronage and investment, providing control is not lost in 
exchange for financial support.   In most traditional interfirm
partnerships, smaller firms perform research and development for the
larger firms or transfer innovations to them.

Interfirm competition is affected by increased technological development, 
innovation races and the constant need to generate new products 
(Hagedoorn, 2002).  Consequently, one of the most significant 
developments in the structure of the global biotechnology industry is 
competitive collaboration (Gay, 2014) or collaboration networks 
characterized by co-opetition dynamics (Quintana-Garcia and Benavides-
Velasco, 2004), networks involving multiple partnering activities 
(Mytelka, 1999) and integration with the global value chains (Cooke, 
2003).   Cooperation with direct competitors involves the trade-off 
between access to greater resources and the potential for loss of 
proprietary information or the creation of stronger competitors.  

According to Pisano (2006), alliances mostly have a short-term focus, as 
priority is given to the deal, not to the building of joint long-term 
capabilities.   The relationship is often centered on reaching specific, short-
term milestones.   On the other hand, Segers (1992) and others seem to 
expect that these networks of R&D collaboration in the biotechnology 
industry are of a more long-term nature because functionally specialized 
companies can easily maintain various relations with each other through 
distinctive transactions. This is expected to be a long-term affair that will 
affect the continuation of a network-like structure of innovation in the 
biotechnology industry for decades (Hagedoorn and Roijakkers, 2000).   

Suarez-Villa and Walrod (2003) argue that most biotechnology firms in 
existence today might not have survived without the support provided by 
the many collaborative agreements that have developed in this industry.   
The high cost of commercialization make it unlikely that any new, small 
firm can succeed on its own.   To overcome this challenge, many smaller 
firms enter into strategic partnership alliances with larger firms. Most 
large pharmaceutical companies find it cheaper not to do the expensive 
research themselves, but instead to fund academic entrepreneurs to do it.    
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A new biotechnology firm may be involved in drug discovery focusing on 
the identification of new drug targets, but may not have the necessary 
capital resources to take the drug candidate to market.   The small 
biotechnology firm will therefore require a strategic alliance with a large 
pharmaceutical company to take the product to market (Hine et al, 2006).   

Rothaermel and Deeds (2004) propose an integrated product development 
path for building alliances based on the exploration-exploitation frame-
work by March (1991).   Successful exploitation enables the firm to 
commercialize the knowledge gained through exploration.  Exploration 
alliances focus on products in development, whereas exploitation alliances 
lead to products on the market. 

Pharmaceutical companies use different modes of adaptation – from 
internal investments over a range of strategic alliances (Rybka et al., 2015) 
to acquisitions.  The most important are: 
  

Research and development alliances

In the traditional outsourcing agreements in the early R&D stages, a large 
firm gives a smaller firm the information necessary to produce a defined 
item for the parent firm.   In the case of research alliances, both partners 
focus on issues related to basic research and drug discovery.  They 
usually intend to come up with new targets or compounds by leveraging 
their individual technology platforms, know-how or capital. According 
to Du et al. (2014), R&D partnerships also facilitate the implementation 
of open innovation.

According to Rothaermel (2001), typical research alliances of 
pharmaceutical companies include target identification partnerships with 
new biotechnology firms. The biotech firms’ rationale to enter into 
research alliances with large pharmaceutical companies is to access 
distribution channels as well as capital for the cost-intensive clinical 
development activities (Gassmann et al, 2008).

Outsourcing some R&D activities to pharmaceutical service providers 
might lead to time and cost savings and access to new technologies and 
know-how.  Besides biotechnology, genomics-based and other platform 
companies, the outsourcing partners include the contract service and 
manufacturing organizations (CRO and CMO);
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Joint ventures in R&D (Hamel et al., 1989)

Joint ventures typically focus on co-development or research for a special 
purpose or therapy area (joint research);

In-licensing of intellectual property    

Management of intellectual property used to be purely defensive.   In 
current times it is becoming a critical enabler to access external ideas, 
and/or to profit from letting ideas go out to others (Chesbrough et al, 
2016); 

Licensing agreements

whereby one partner licenses intellectual property for exploitation.   The 
firms sell or acquire the rights to others’ assets.   In the biopharmaceutical 
industry, this generally involves target sourcing, or basic techniques, or 
biological materials that have application to more than one end product.  
These agreements mostly translate in annual user fees for access to 
proprietary assets.   Licensing agreements may include a milestone 
structure in compliance with cooperation phases and define adaptable 
responses for positive and negative events which may occur in correlation 
with a milestone or to changed development or business needs;  

Marketing or distribution agreements  

wherein firms embark on a joint marketing campaign or where the large 
pharmaceutical company uses its well-established distribution channels to 
distribute the new biotechnology firm’s offering; 

Equity research alliances (Diao-Piezunka and Felitti, 2016)

through board participation and/or oversight, ensuring the investing firm’s 
alignment and commitment to the research alliance;

Spin-offs and divestitures of R&D activities that are either not 
sufficiently promising or do not fit into the business strategy; 

Mergers and acquisitions 

M&A-activity is increasingly becoming a vehicle to grow revenue, 
especially for branded pharmaceuticals and medical device manufacturers 
(Jones Lang LaSalle, 2015). 
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The fourth hypothesis that is put forward in this dissertation is about 
the growing application of open innovation practices in the 
pharmaceutical-biotechnology regional and sectoral system. 

Hᬈᬈ: Belgian new biotechnology firms apply open innovation in their 
development and growth patterns, thus taking strategic partnering to a next 
level.

Open innovation is broadening the range of external technology sourcing – 
which was limited a decade ago to strategic alliance networks and the 
acquisition of external technology partners (Wang et al., 2011). Companies 
increasingly consider the use of external knowledge as a complement to 
inhouse innovative activities (Teirlinck and Poelmans, 2012).    

The open innovation paradigm was introduced by Chesbrough (2003; 
2006) and Chesbrough et al. (2006).  Open innovation is an innovation 
paradigm shift from a closed to an open model.  It is the opposite of 
the conventional, vertically integrated research and development 
model, in which companies rely heavily on internal knowledge and 
resources (Deloitte, 2015a; Chesbrough et al, 2006).

According to Chesbrough et al. (2006), “open Innovation is a new
paradigm that assumes that firms can and should use external ideas
as well as internal ideas and internal and external paths to market, as
the firms look to advance their technology”. Open innovation is
defined as “the use of purposive inflows and outflows of knowledge
to accelerate internal innovation, and extend the markets for external
use of innovation, respectively”. Open innovation is “a distributed
innovation process based on purposively managed knowledge flows across
organizational boundaries, using pecuniary and non-pecuniary mecha-
nisms in line with the organization's business model” (Chesbrough and 
Bogers, 2014).

The open innovation model is criticized by Oakey (2013).   Open 
innovation may not be readily appropriate for most high technology 
small firms for valid strategic reasons, intellectual property being a key 
asset, as confidentiality is often necessary to protect intellectual 
property rights gained through long-term, expensive, and risky 
development endeavors (Hossain, 2015; Hossain and Kauranen, 2016).  

26



Chesbrough’s work within this context tends to overestimate the 
potential for greater openness in terms of industrial R&D since a 
degree of openness has always existed, while at the same time 
underestimating the benefits of closed innovation systems (Wynarczyk, 
Piperopoulos & McAdam, 2013).

The central idea behind open innovation is that in knowledge 
ecosystems (Valkokari, 2015), companies cannot afford to rely
entirely on their own research, but should instead buy or license
processes or inventions (e.g. patents) from other companies. In 
addition, internal inventions not being used in a firm’s business
should be taken outside the company, through licensing, joint
ventures, spin-offs (Chesbrough, 2003; Pustovrh & Jaklic, 2014). 
Companies use open innovation to source external knowledge, 
innovative ideas and technologies from outside the organization.  Open 
innovation involves opening up R&D processes through pooling of 
collaborative activities and/or trading of intellectual property rights 
(Gassmann, 2006) and liberally sharing information, capabilities and 
intellectual property with other organizations, including competitors.  
A distinctive feature is that it may leave collaborators free to exploit a 
new technology in other, non-competing areas.

Under open innovation, large firms do not abandon the traditional 
vertically integrated approach, but rather augment their traditional R&D 
practices with inbound sourcing of external technologies throughout the 
product development process, as well as controlled outflows of internal
technologies seeking new markets through outbound licensing (West et al., 
2014).  
firm, its organizational stage, its capability to develop partnerships and its 
capacity to identify partner organizations with complementary resources 
influence the capacity of biopharmaceutical firms to implement and 
manage open innovation systems.

The focus of this field of research is not only on open innovation practices 
in large firms.  The open innovation approach is providing new ways for 
firms of all sizes to collaborate and interact.   It is creating opportunities for 
(high technology) small firms.  Hossain and Kauranen (2016) found that 
adopting open innovation by small and medium sized enterprises improves 
their overall innovation performance.   Spithoven et al. (2013) argue that 
small and medium sized enterprises are more inclined to use different sets 
of open innovation practices than large firms.   Wynarczyk (2013) argues 
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that the small and medium sized firms tend to put more emphasis on 
research and development teams than do their closed innovation 
counterparts.

At the heart of the open innovation model is the recognition that
today, competitive advantage often comes from inbound as well as
from outbound connections.  Chesbrough and Brunswicker (2013) 
differentiate between inbound open innovation where external 
knowledge flows inside the firm, and outbound open innovation where 
knowledge flows outside the firm. According to Chesbrough and 
Crowther (2006), Gassman and Enkel (2004), Enkel et al. (2009),
Michelino et al. (2015) and the European Union (2016) the concept of 
open innovation is constantly evolving.   Open innovation has three
dimensions, as illustrated in Fig. 4 and 5: 

Fig. 4 – Open innovation model (Gassman and Enkel, 2004) 

Fig. 5 – Open Innovation mechanisms (European Union, 2016) 
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1. Inbound open innovation or the outside-in process:

enriching the company’s own knowledge base through the integration 
of suppliers, customers and/or external knowledge sourcing. 
Companies should not rely exclusively on their own research and 
development.  The acquisition and transfer of external technologies, 
ideas and knowledge into the firm through research collaborations with 
universities, the use of innovation intermediaries, involvement of users 
(Von Hippel, 2005), customers, suppliers, business partners and even 
competitors (Remneland et al, 2016); in-licensing, mergers and 
acquisitions.  Pittaway et al. (2004) emphasize the link between 
business network relationships with suppliers, customers and 
intermediaries and the innovative capacity of firms. Building 
absorptive capacity – firms’ ability to sense, value, assimilate, and 
apply new knowledge – is a prerequisite for sourcing innovation from 
external sources.   A higher absorptive capacity in small firms entails a 
higher propensity to engage in both research cooperation and research 
and development outsourcing (Teirlinck and Spithoven, 2013). 

2. Outbound open innovation or the inside-out process:

earning profits by bringing ideas to market, the transfer of technology 
and knowledge (selling intellectual property) to external firms and their 
commercial exploitation through out-licensing, joint-ventures, venture 
spin-outs, etc.   Outbound open innovation entails that firms do not 
only rely on internal paths to market, but also look for external 
organizations with business models that are better suited to
commercialize a given technology (Chesbrough, 2002).

3. Coupled process:

this involves co-creation with complementary partners through 
alliances, cooperation, and joint ventures during which give and take 
are crucial for success.

In the early stages of research and development, open innovation offers 
a neutral platform for companies to jointly investigate emerging 
technologies, applications and business models while sharing risks and 
costs.   According to Michelino et al (2015), the economic dimension of 
open innovation can be characterized by costs and revenues deriving from: 
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1. collaborative and contract development: collaborative agreements, 
development partners’ reimbursements, cost or profit-sharing 
agreements, share of results of research associates, contract fees, 
development milestone payments and achievements, up-front 
payments and receipts; 

2. outsourcing of research and development services.
 

Big pharmaceutical companies use in-licensing (inbound innovation) as a 
main contractual form.   Conversely, biotech companies are in effect on 
the sell side of the open business model, i.e. out-licensing; value creation 
and outbound innovation.   They typically gear toward explicit, short-term 
milestones. Muralitharan et al. (2011) point out that open innovation 
adds value to the development of new biopharmaceuticals, even if in 
joint research and development initiatives biopharmaceutical 
companies do not own the intellectual property and pay royalties for 
the jointly developed technology with the new biotechnology firms.

According to Remneland Wikhamn et al. (2016), Chesbrough and Chen 
(2015) and Damani (2013), big pharmaceutical companies now experience 
a greater push towards models of collaborative drug discovery and 
development.   External knowledge is made available outside a firm 
through open innovation approaches, open source biotechnology, models 
of co-development and collaborative innovation (Tamoschus et al, 2015).   
Drugs sourced via open innovation have a higher chance of later-phase 
clinical success (Deloitte, 2015a).

With blockbusters running off patent and generics/biosimilars being 
launched, the paradigm shift in drug discovery is mainly motivated by the 
pressure on the pharmaceutical research and development pipeline
(Tamoschus, 2014; Deloitte, 2015b). The growing regulatory demands 
by the FDA (Food and Drug Administration) and EMA (European 
Medicines Agency) translate into longer trials and higher costs.  As 
revealed in Cooke (2007), data showed that the dedicated 
biotechnology firms were outperforming big pharma at a massively 
lower research cost for a larger number of new chemical entities.  This 
was the point from which big pharma began a retreat from direct drug 
research and early exploitation in favour of entrenching the ‘open 
innovation’ relationship with specialist new biotechnology firms to the 
forefront.  
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ᬇᬇ   The Case of New Biotechnology Firms 
        in Belgium

In this chapter, the empirical evidence is presented for the regional 
biotechnology innovation system in Belgium.  The focus is on the case-
based evidence for biotechnology clustering in the bioRegions of Flanders 
and Wallonia, together with a longitudinal follow up of a sample of 
Belgian new biotechnology firms in the health-related (red) biotechnology 
subsector.  

1 The institutional profile 

Belgium is one of the founding and key member countries of the European 
Union.  It is a small highly open knowledge based economy and is very open 
to international trade and foreign direct investment. The Belgian economy 
is strongly service-oriented and it has some internationally competitive 
technology sectors, such as pharmaceuticals and chemicals (OECD, 2014). 

The three regions of the federal state of Belgium are Flanders, Wallonia and 
Brussels (capital district).  A number of state reforms since the beginning of 
the 1980s – with the institutional reform act of 8 august 1980 and its 
subsequent amendments – triggered the development of the regional 
systems of innovation in Belgium over de past decades.

The institutional profile is of crucial importance in setting up policy 
instruments and to enhance framework conditions to stimulate research and 
development and innovation. It is a factor that should not be neglected 
because of the high level of autonomy that was given to the regions – so 
called federated entities - in the fields of economic policy, scientific research 
and (higher) education:

the federal level is responsible for fiscal policy (taxes and 
incentives), labor market, social security, the national health system, 
the regulatory framework and intellectual property law;  
the regions bear the primary responsibility for science, technology, 
(higher) education and economic policy. As such, they control the 
main levers for innovation policy (Spithoven, 2013). The regions are 
the main source of scientific research support, innovation and 
business R&D support.   
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The above is of the utmost importance to understand the development and 
evolution over the past decades of the biotechnology industry in Belgium. 
Each of the regions set up and initiated top class organizations devoted to 
biotechnology. 

2 Key biotechnology indicators

The pharmaceutical industry is one of the driving forces of the Belgian 
economy.   According to the OECD (2006), for performance in innovation 
and industry development as measured by patent applications, the number 
of drugs in the pipeline, venture capital invested in biotechnology and the 
number of new biotechnology firms, Belgium is among the leading 
countries.  Within the European Union, the pharmaceutical industry - in 
terms of value added - is highly concentrated in a number of countries 
(IWEPS, 2016): Germany (22.5%), United Kingdom (16%), France 
(12.4%), Ireland (10.8%), Italy (8.1%).  Belgium accounts for 6.1% of 
European value added.   The bioRegions of Flanders and Wallonia host a
number of global players in medical research and development. 

Belgium is a key player in Europe for biopharmaceutical research and 
development (R&D) and manufacturing.   According to Essenscia (2015b), 
the Belgian pharmaceutical industry is highly R&D-intensive, with about 
35% of the Belgian R&D conducted by pharmaceutical companies (Fig. 6a 
and 6b).   

In 2011, the three largest business R&D spenders were pharmaceutical 
companies.   In particular, 85% of the R&D in the top R&D sector 
(pharmaceuticals) is carried out by foreign-controlled affiliates.   
Furthermore, their R&D activities rely more on cooperation, exchange, 
outsourcing and subcontracting than their resident-controlled counterparts 
(Spithoven, 2013). 
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Fig. 6a – R&D Intensity (Essenscia, 2015b) 

Fig. 6b – R&D expenses 2013 (Belgian Science Policy – Belspo, 2015) 
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Belgium was ranked in the top 10 of most innovative (bio)pharmaceutical 
valleys in the world in 2010.   Pharma.be (2014) states that 30% of the 
European biotech industry (in value) is located in Belgium.   Companies in 
the pharmaceutical industry in Belgium range from big pharmaceutical 
corporations to a large network of small and new biotechnology firms that 
specialize in all areas of biopharmaceutical fundamental and clinical 
research and manufacturing (Teirlinck and Poelmans, 2012).    

Belgium ranks in the world top 10 in terms of patents applied for per 
capita from the European Patent Office (Essenscia, 2015a).  Switzerland 
and Finland rank first and second.  Direct employment amounted to 32.700 
in 2014 (EFPIA, 2014), mainly in health-related biotechnology (80%)
(Belgian Foreign Trade Agency, 2011). The percentage of dedicated 
biotechnology firms in Health is 58.3% for Belgium against 49.4% for 
Germany (OECD, 2015). 

Belgium has the largest number of medicines in development in the world 
per capita. It is also a European leader in the number of clinical trials in 
phase I and II per capita.   The Flanders bioRegion acts as a regional hub 
for pre-clinical trials (Ranger and Lawton, 2015). Belgium is a world
center of vaccines R&D and manufacturing, both in Flanders (Flanders 
Vaccine Cluster) as in the Wallonia bioRegion (e.g. GlaxoSmithKline).

According to the Organisation for Economic Co-operation and Develop-
ment (OECD, 2009; 2011; 2013), the  number of biotechnology firms is 
the most widely available indicator but it is not the best measure of a 
country’s activity in biotechnology, owing to large differences in firm size 
and R&D intensity. 

The key biotechnology indicators of the OECD (2015) show that a
considerable number of firms in Belgium are active in biotechnology
(Table 1).   
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Table 1 – Number of firms active in biotechnology,
 2013 or latest available year (OECD, 2015)

The European Union’s Regional Innovation Scoreboard (RIS) provides a 
comparative assessment of innovation performance across 190 regions of 
the European Union, Norway and Switzerland.   Denmark, Finland, 
Germany, Netherlands, Sweden (2016) and Switzerland (2014) are the 
regional innovation leaders.   Belgium, i.e.  Flanders, Wallonia and 
Brussels, is categorized as a regional strong innovator.  

According to the Regional Innovation Scoreboard (2014; 2016), for most 
countries, there is limited variation in regional performance groups, 
suggesting that regional and national innovation performance are linked.   
Austria, Belgium, Bulgaria, the Czech Republic, Hungary, Ireland and 
Romania show a relatively homogenous innovation performance as all 
regions in those countries are in the same performance group (EU-RIS, 
2016). 
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Taking these countries into account, the following statistics apply for the 
selected RIS indicators (Table 2):

Table 2 – RIS indicators – adapted from EU-RIS 2014 and 2016

- R&D expenditures in the public sector (%)
R&D expenditure represents one of the major drivers of economic growth in a 
knowledge-based economy.   As such, trends in the R&D expenditure indicator provide 
key indications of the future competitiveness and wealth of the EU.  Research and 
development spending is essential for making the transition to a knowledge-based 
economy as well as for improving production technologies and stimulating growth.

- R&D expenditures in the business sector (%)
The indicator captures the formal creation of new knowledge within firms. It is 
particularly important in the science-based sector (pharmaceuticals, chemicals and some 
areas of electronics) where most new knowledge is created in or near R&D laboratories.

- Innovative SMEs collaborating with others (%)
This indicator measures the degree to which SMEs are involved in innovation co-
operation. Complex innovations, in particular in ICT, often depend on the ability to draw 
on diverse sources of information and knowledge, or to collaborate on the development of 
an innovation. This indicator measures the flow of knowledge between public research 
institutions and firms and between firms and other firms. The indicator is limited to SMEs 
because almost all large firms are involved in innovation co-operation.

- EPO Patent Applications (per billion GDP/Regional Gross Domestic Product) 
Number of patents applied for at the European Patent Office (EPO), by year of filing. 

Belgium has a relatively high number of firms active in biotechnology 
compared to innovation leaders like Germany, Switzerland, Finland, 

Table 2 – RIS indicators – adapted from EU-RIS 2014 and 2016
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Denmark, Netherlands and Sweden.   Belgium represents 16% of the 
European biopharmaceutical industry (Ranger and Lawton, 2015).   It
accounts for 7% of European biotechnology firms and 10% of R&D 
expenditures (OECD, 2011; 2014). 

Business enterprise research and development expenditures on biotech-
nology as a share of total business sector R&D expenditure (BERD) is an 
indicator of a country’s research effort.  On average, it accounted for 5.7% 
of BERD in 2009 and 5.9% in 2011.   With 19.4 % in 2011, Denmark 
spent the most on biotechnology R&D as a percentage of BERD, followed 
by Ireland (17.2%), Switzerland (12.6%) and Belgium (12.6%; 2009). 

Denmark has the largest specialisation ratio in biotechnology followed by 
Singapore and Belgium.  The revealed technological advantage as defined 
by the OECD is a country’s share of patents in a particular technology 
field divided by the country’s share in all patent fields.   The index is 
above 1 when a positive specialisation is observed.   Next to the United 
States (> 40%), Denmark, Belgium, Singapore and Canada all have a 
strong revealed technological advantage in biotechnology with more than 
10% of their patent portfolio dedicated to biotechnology (OECD, 2009).   
An alternative measure of research focus on biotechnology is biotechno-
logy R&D intensity, defined as biotechnology R&D expenditure as a share 
of total value added of the industry sector.   This ratio  was 0.31% for the 
USA, followed by Switzerland (0.28%), Ireland (0.27%), Belgium (0.26%) 
and Sweden (0.24%). 

Finland, Belgium, Germany, Ireland, Austria and France have a high 
degree of public spending in biotechnology, whereas Sweden, Switzerland 
and the United Kingdom rely much more on private spending for research 
and development.   The share of biotech funding of the total public funding 
of R&D is particularly high in Belgium, Ireland and Finland, but very low 
in Sweden, Switzerland and Denmark (Jonsson, 2007).  Within Europe, 
Switzerland is frontrunner when it comes to public biotech market value, 
with Denmark in second place (Joos, 2015; Ranger and Lawton, 2015).    

The Belgian biotech market capitalization accounts for 20 % of the 
European biotech market cap (shares outstanding x share price).  Based on 
the average market value per company, Belgian public biotech companies 
even rank first. Belgium has the most venture capital available per 
dedicated biotech company, compared to other European Union countries.   
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3 The Flanders and Wallonia bioRegions

Biotechnology is developing in several forms such as bioclusters and 
bioRegions, i.e. regional clusters of life science activities and networks. 
For the purpose of this study, a bioRegion is defined by the definition of 
the European Commission (PwC, 2011; Zechendorf, 2008): “Any 
geographically meaningful entity which can, but has not necessarily, to be 
a political or administrative entity for which the promotion of biotech 
and/or life sciences has been defined as a priority.  Such a bioRegion can, 
but need not, contain one or several bioclusters and biotech, bioscience, 
life sciences parks, which are supposed to interact in order to enhance their 
efficiency”.    Bioclusters in this study focus primarily on health-related 
biotechnology.   They represent spatially (predominantly regionally) 
concentrated economic activities (Sternberg, 2003), where new 
biotechnology firms and large companies are mainly connected with the 
regional science infrastructure (research labs, universities, hospitals, etc.), 
as well as industrial associations and public institutions.  Cooke (2013) 
argues that, without clusters of such expertise, a country can have no 
biotechnology industry.    

A sectoral strategy for technological innovation reflects the desire to 
establish industries in sectors which allow interfacing university and 
technological research with the needs and/or the potential of the industry.  
From the beginning of the 1980s, there was a strong regional focus on 
programmes fostering network structures between science and industry. 
Regional policymakers in Flanders and Wallonia initiated successive 
regional technology policies. The basic purpose of these region-specific 
technology policies was to mobilize regional research and technology 
development resources in order to stimulate self-generating regional growth
(Donckels and Segers, 1990). The emphasis was and still is on regional 
technology clustering, new technology based firm creation and on building 
international strategic alliances (interfirm technology partnerships). 

In the early 1980s, the THIRF (Third Industrial Revolution in Flanders,
1983) and the Opération ATHENA (Wallonia, 1982) regional technology 
programmes were launched (Segers, 1987).  Large government supported 
and financed science and technology campaigns were set up. Networked 
research centers and interuniversity poles were created to provide a strategic 
orientation for research (OECD, 2006). 
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Regional policymakers in Flanders and Wallonia gave a priority status to
micro-electronics and biotechnology as the focal generic technologies. To 
support this process, the private sector created a support network of high 
technology product groups (Flanders) and “pôles de compétitivité”
(Wallonia). Flanders established the Interuniversity Micro-electronics 
R&D Centre and the Flemish (interuniversity) Institute of Biotechnology.
The Walloon government developed its poles of excellence, i.e. horizontal 
and vertical cross-boundary networks with academia and industry. 

The first regional technology programmes were followed by successive
science and technology programmes to prepare the Belgian and regional 
economy for the impact of new generic and disruptive technologies in new 
and specialist product-market niches: Flanders in Action/New Industrial 
Policy; Marshall Plan 4.0 Wallonia (fourth industrial revolution) and the 
new WALInnov (2016) program.  

Region-specific technology policy (Segers, 1992; 1993) has been organized 
around the following focal points: 

the state of the art research potential in universities and other centers
of excellence, together with substantial incentives for corporate 
research;
the emergence of and support for new technology based firms in 
micro-electronics and biotechnology; 
cooperation and technology transfer between university research 
centers and small (new technology based) firms and large 
(established) companies; 
industry-academia research and technology development linkages. 

Over the years, regional public authorities in Flanders and Wallonia have 
created a wide range of incentives for stimulating technological innovation 
and for assisting new technology based firms (Segers, 1996), such as: 

financial and fiscal incentives: a fiscal framework to encourage the 
flow of private risk capital into new ventures;
tax incentives for research and development activities: patent 
income deduction and the new innovation deduction scheme 
(applicable to patents, copyrighted software, plant breeders’ rights, 
orphan drug designations and data/market exclusivity for medicinal 
products); research and development tax credit; tax exemption for 
researchers;
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equity finance; access to seed, venture and growth capital;
an active public market for trading of shares in new ventures 
(initial public offerings); 
government supported laboratories and industry specific collective 
research centers;
infrastructural incentives: science parks and incubators in the 
proximity of universities for stimulating and assisting university 
spin-offs;
a targeted policy of incentives to attract high-achieving and 
entrepreneurial scientists;
retaining and attracting skilled manpower. 

As Cooke (2002; 2013) stated, many regional governments are known to 
have important competencies and budgets in the field of biotechnology 
innovation.  This is also true for Belgium, where biotechnology was chosen 
as a top priority sector to position the Flanders and Wallonia bioRegions at 
the forefront of European bioRegions. Government organizations, 
universities, public and private research institutions, venture capital/high 
risk finance providers, new biotechnology firms and existing large
companies are the key players in the regional biotechnology clustering 
process.  

The Belgian biotechnology model was clearly created as a university spin-
off model.  Strong collaboration between research institutions, universities, 
financiers and existing companies has resulted in many university spin-offs.
The basic innovative activity occurs mainly in university based new 
biotechnology firms, i.e. small, new firms that are spin-offs from university 
research centers performing state of the art research.   Networked research 
centers and interuniversity poles of excellence were created to provide a 
strategic orientation for biotechnology research (OECD, 2006).  Venture 
capital companies  actively participate in these new biotechnology firms.
The funding of research and development is of major importance to new 
biotechnology firms. On the other hand, large and international 
(bio)pharmaceutical companies participate in or establish a variety of 
strategic alliances with university research centers and small university 
based new biotechnology firms.  

In Flanders as well as in Wallonia the biotechnology and life sciences 
industries are represented by a number of regional government and private 
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sector network organizations that actively participate in the biotechnology 
clustering activities.  This supports hypothesis H1: 

Hᬅᬅ: regional technology policies (regional systems of innovation) 
have a significant impact on the creation of new biotechnology 
firms in Belgium.

Belgium (general)

Essenscia (Belgian Federation for Chemistry and Life Sciences 
Industries) and Bio.be (the federation of Belgian companies active 
in the biosciences and part of Essenscia);
Pharma.be (pharmaceutical industry); 
FPIM-SFPI (Federal Holding and Investment Company). 

Flanders (region-specific)

Dedicated university departments, science parks (bioincubators), 
technology transfer offices of Leuven, Ghent & Brussels; 
FlandersBio (“umbrella” networking and lobbying organization); 
Flemish Institute of Biotechnology (VIB: biotechnology research 
platform); 
Regional Investment Company of Flanders (GIMV); GIMV Life 
Sciences;
PMV (Flemish investment and participation company); 
Biotech Fund Flanders (managed by PMV);
Flemish Agency for Innovation and Entrepreneurship (VLAIO); 
Flanders Investment and Trade; 
Public and private venture capital companies (seed finance, venture 
and growth capital): e.g. Fund+ and V-Bio Ventures. 

The Flanders Institute of  Biotechnology (VIB) was created in 1996 as a
unique biotechnology research platform.  One of its key goals is technology 
transfer, i.e. to convert research results into commercial activities. The VIB 
unites life sciences departments and research centers from the main Flemish 
universities (Ghent, Leuven, Antwerp, Brussels, Hasselt), research parks, 
bio-incubators and bio-accelerators, academic hospitals and clinical 
research organizations.  VIB has a substantial patent portfolio and takes part 
in a vast number of research and development and licensing agreements with 
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small and large biotechnology and biopharmaceutical companies based in 
Flanders, Europe or the United States. 

Biotechnology and the pharmaceutical clusters in Belgium are closely 
linked to the chemicals industry. Several top pharmaceutical companies 
have large research and development operations in Flanders. Belgium’s 
first biopharmaceutical company was founded in 1953 by dr. Paul Janssen.
In 1961, Janssen Pharmaceutica became part of the Johnson & Johnson 
group of companies. 

The Flanders Institute of Biotechnology has a diverse portfolio of spin-offs
in red or green biotechnology, as is shown in Fig. 7.   

Fig. 7 – VIB Startups 1997-2015 (VIB, 2015) 
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VIB is an excellence-based entrepreneurial institution that focuses on 
translating basic scientific results into pharmaceutical, agricultural and
industrial applications.  Commercial exploitation of scientific results is 
achieved through the submission of patents.  As part of an open innovation 
strategy, the Flanders Institute of Biotechnology advances technology in 
the academic community and industry.  VIB brings new findings to 
technology platforms that are the basis for the creation of innovative new 
biotechnology firms (Euris, 2012).   

Wallonia (region-specific)

Dedicated university departments, science parks (bioincubators), 
technology transfer offices of Liège, Louvain-La-Neuve, Brussels;
Direction générale opérationnelle de l'Economie, de l'Emploi et de 
la Recherche (DGO 6 - Science & Technology);
Regional Investment Company of Wallonia (SRIW); seed finance & 
venture capital; 
Wallonia Biotech (bio-incubator); 
Welbio (Walloon Excellence in Life Sciences and Biotechnology); 
Wallonia Export and Foreign Investment Agency (AWEX); 
BioWin (BIOtechnologies Wallonie Innovation);  
WagrALIM cluster for the agro-industry; 
ARESA (the Walloon clinical cluster); 
GIGA (Interdisciplinary Cluster for Applied Genoproteomics); 
Walloon Cell Therapy Platform (public-private partnership); 
Public and private venture capital companies (seed finance, venture 
and growth capital): e.g. Sambrinvest, Meusinvest (Spinventure) and 
Fund+.

In Wallonia, the existing chemical and large pharmaceutical companies 
provided the industrial expertise necessary to leverage the results of the 
highly innovative research that was taking place in the university research 
centers. The Wallonia bioRegion is hosting a number of global players in 
medical research and development, such as GlaxoSmithKline (GSK 
Biologicals), UCB, Baxter (Baxalta), IBA and Eurogentec/Kaneka. The 
global companies are powerhouses that stimulate the entire sector in the 
region (DGTRE, 2008).   They invest heavily in research programs, not only 
internally, but also externally through cooperation with local universities 
and young new biotechnology firms and university spin-offs.   The leading 
sectors are healthcare and agricultural biotechnology.
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In 2006, the Walloon Region launched the first “Marshall Plan for 
Wallonia”, particularly focused on the pharmaceutical and biotechnology 
sectors.   It is a regional government initiative to encourage sustainable 
growth in life sciences and biotechnology entrepreneurship. Five 
competitiveness hubs were identified; two of them are related to 
biotechnology: BioWin (life sciences, health) and WagrALIM (agri-
business). 

BioWin was set up in July 2006 within this context.  It is the health 
competitiveness cluster of Wallonia, active in the main healthcare 
biotechnology sectors of (bio)pharmacy, cell therapy, radiopharmacy, 
diagnostics, biotechnology products, services (contract research 
organizations; contract manufacturing organizations), medical devices and 
equipment.  It clusters a number of universities, research centers, higher 
education institutions and over 100 companies. BioWin facilitates the 
emergence and growth of new biotechnology firms, such as Delphi Genetics 
(DNA vaccines), WOW Technology (partner of Applikon Biotechnology),
MDxHealth (molecular diagnostics) and iTeos Therapeutics (cancer 
immunotherapy). BioWin entered into partnership agreements with 
LyonBiopôle and EuroBioMed (France) and with the Shanghai 
Biopharmaceutical Industry Association and Juke Biotech Park.  

Welbio (Walloon Excellence in Life Sciences and Biotechnology) is an 
interuniversity life sciences research institute. It aims at promoting scientific 
excellence in fundamental life sciences research and translating scientific 
achievements in medical, pharmaceutical and veterinary biotechnology 
applications. 

The Walloon Region - via the Marshall Plan and its consecutive programs 
(Marshall Plan 2.Green and 4.0) - and BioWin have made major investments 
to create and support innovation in companies active in cell therapy. In 
2011, the MaSTherCell platform was created. MaSTherCell - 
Manufacturing Synergies for Therapeutic Cells - is a cell therapy dedicated 
contract development and manufacturing organization.  It is a technological 
platform for the clinical and commercial production of cell therapy products 
for third parties.  This public-private-partnership platform will provide 
Wallonia with an innovative high-tech cluster to respond to the development 
needs of the growing number of cell therapy companies in Belgium. The 
platform is supported by the Walloon Region and Sambrinvest, and two 
private cell therapy companies, Promethera Biosciences and Bone 
Therapeutics.
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4 The state of the Belgian new biotechnology firm

Qualitative research methods (Suddaby et al., 2015) play an essential role in 
testing the hypotheses put forward earlier in this dissertation, as drawn from 
the conceptual framework (p. 13). The selected research approach draws 
heavily on the concepts of multiple case study research design (Yin, 1984; 
2009), given that the technology entrepreneurship in this study is conditioned 
by its context (Yin, 2012). 

The dataset presented in Table 3 is based on a longitudinal follow up of 
multiple case studies for the regional red biotechnology clusters in Belgium.
The dataset contains a selection of 30 new biotechnology firms (spin-offs 
and spin-outs – including a number of stock-exchange-listed firms) in the 
bioRegions of Flanders and Wallonia, although some important cases for 
the Brussels region are included to supplement the total picture for Belgium 
on the country level. 

The principal data collection method used here is the literature-based 
alliance counting (Hagedoorn, 2002): the field of research on strategic 
alliances and open innovation practices is characterized by relatively 
difficult access to data. Deal and licensing information is commercially 
sensitive (Deloitte, 2016). Studies of national or regional innovation 
systems, technical collaborations within industry can be mapped using 
literature-based surveys. Information on industry alliances is gathered 
through reviews of national and international industry media, business 
journals, financial newspapers, scientific research journals, trade 
magazines,  corporate annual and/or financial reports, annual sector reports 
of public and private (network)organizations, prospectuses of initial public 
offerings, specialist information databases and industry directories. 

A dataset for alliances may be compiled by querying and reviewing a mix 
of secondary data, such as specialized internet sites from Belgian and
international financial media, i.e. leading sources for news releases and 
regulatory filings from Belgian new biotechnology firms and international 
large pharmaceutical companies. Using multiple data sources is indispen-
sable to track effectively alliances made by companies, private or public, 
and ascertain the accuracy of the database.  Major alliance databases are 
incomplete in that they do not capture all announced alliances and 
understate heavily the size of the industry, particularly regarding young 
companies (Gay, 2011).
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The emergence and evolution over time of the selected 30 Belgian new 
biotechnology firms (non-exhaustive dataset) is put in perspective with: ᬅᬅ  the strategic alliances portfolio with global large biopharmaceutical
      companies; ᬆ the technology platform and product portfolio; ᬇ  the growing open innovation practices coming into the relationship 

between the selected new biotechnology firms and their large 
      counterparts. 

For this purpose, Table 3 is supplemented with a number of good practices 
on open innovation for global biopharmaceutical companies and for 
Belgian new biotechnology firms. 

The applicable business model portfolio strategy is discussed below. 

INSERT TABLE 3 HERE (4 pages) 
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Taking these countries into account, the following statistics apply for the 
selected RIS indicators (Table 2):

Table 2 – RIS indicators – adapted from EU-RIS 2014 and 2016

- R&D expenditures in the public sector (%)
R&D expenditure represents one of the major drivers of economic growth in a 
knowledge-based economy.   As such, trends in the R&D expenditure indicator provide 
key indications of the future competitiveness and wealth of the EU.  Research and 
development spending is essential for making the transition to a knowledge-based 
economy as well as for improving production technologies and stimulating growth.

- R&D expenditures in the business sector (%)
The indicator captures the formal creation of new knowledge within firms. It is 
particularly important in the science-based sector (pharmaceuticals, chemicals and some 
areas of electronics) where most new knowledge is created in or near R&D laboratories.

- Innovative SMEs collaborating with others (%)
This indicator measures the degree to which SMEs are involved in innovation co-
operation. Complex innovations, in particular in ICT, often depend on the ability to draw 
on diverse sources of information and knowledge, or to collaborate on the development of 
an innovation. This indicator measures the flow of knowledge between public research 
institutions and firms and between firms and other firms. The indicator is limited to SMEs 
because almost all large firms are involved in innovation co-operation.

- EPO Patent Applications (per billion GDP/Regional Gross Domestic Product) 
Number of patents applied for at the European Patent Office (EPO), by year of filing. 

Belgium has a relatively high number of firms active in biotechnology 
compared to innovation leaders like Germany, Switzerland, Finland, 

Table 3: Sample of Belgian new biotechnology firms and strategic alliances portfolio [n=30]          
(Red biotech: (bio)pharmaceutical and biomedical, services, technology platforms and medical diagnostics | non-exhaustive: data YTD 12/2016).

in-licensing
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The following conclusions can be drawn from Table 3: 

1 The biotechnology industry in Belgium is mapped around the major 
universities: 

the Flemish biotech valley is clustered near the Ghent – Mechelen – 
Leuven triangle; 
the Walloon biotech valley covers the  Liège – Louvain-la-Neuve  – 
Namur – Charleroi (Gosselies) axis.

2 Segers (2015; 2016) found a large number of strategic alliances and 
networks involving interfirm partnering activities between large and global 
biopharmaceutical companies like Johnson & Johnson, Pfizer, Novartis, 
Roche, Merck & Co., Sanofi-Aventis, GlaxoSmithKline, AstraZeneca, Eli 
Lilly, AbbVie and many others and Belgian new biotechnology firms in red 
biotechnology. The composition of a strategic alliances portfolio is essential 
in the early years of development. 

The Belgian new biotechnology firms are either still in the preclinical stage 
of therapeutic research, developing targets and compounds in their early 
stages of existence or developing technology platforms in leading edge drug 
development. Most of them conduct research in the discovery phases I 
and/or II. They are involved in interactive collaborations (strategic 
alliances) with big pharmaceuticals, often with a co-creation goal: 
therapeutic targets, finding new molecules with a blockbuster potential, 
transforming the new molecule into a commercial drug.

3 Belgian NBFs apply a business model portfolio strategy to capture value 
from the proprietary technology and know-how.  Sabatier et al. (2010) 
define a portfolio of business models as the range of different ways a firm 
delivers value to its customers to ensure both its medium term viability and 
future development. Business models can be balanced to ensure short or 
medium times-to-market. This is important for Belgian new biotechnology 
firms, as it is difficult for them to survive the long period without turnover 
and profit involved in longer-term models.

The new biotechnology firms rationale for this strategy is: 

the lack of infrastructure for late-stage clinical trials;
the need for external investment capital for the cost-intensive 
clinical development activities (public – via initial public offerings 
– and private equity and venture capital); 
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to access marketing and distribution channels;  
(in some cases) to create a viable exit strategy by means of 
acquisition by a big pharmaceutical company. 

The business models most used are the technology platform model, the 
hybrid model, the royalty income model, the pure licensing model, the IPO 
financing model and the research services model. The technology 
platform business model generally focuses on the early drug development 
phases (molecule development).  It leverages on licensing technologies 
and co-development partnerships.   In the hybrid business model, the 
technology platforms are combined with services and the generation of a 
pipeline of products.  The pipeline of products can be developed 
organically or through additional in-licensing or purchasing access to 
another’s technology.  

4 The case evidence for new biotechnology firms shows a high degree of  
dependence on milestone and success payments in the early stages of 
development (pecuniary incentives).   The royalty income pharmaceutical 
company model covers platform and tool-based companies seeking to 
commercialize drug targets, services and technologies that can be sold or 
licensed to other companies. They research and develop new drugs, which 
they eventually license to a big pharmaceutical company in exchange for a 
royalty on sales.  The large company finishes the research, produces the 
drug and commercializes it.

The Argenx-case in the Flanders bioRegion (De Tijd - Finance 
Avenue, 2016) is a good example of a business model portfolio 
maximizing shareholder value.  Argenx captures value at different 
stages through: 

a. platform deals with Shire and Bayer in the discovery stage;
b. product deals and thriving strategic alliances with Bird Rock 

Bio, LEO Pharma and AbbVie; 
c. wholly owned antibodies in early & late clinical development. 

Galàpagos on the other hand is capturing value in a very competitive
landscape from a mix of top-level partnerships with a number of big 
pharmaceuticals for clinical trials on multiple indications of its lead 
products, such as Filgotinib (see Fig. 8). 
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Fig. 8 – Galàpagos’ pipeline (labiotech.eu, 2016)

5 Taking Dixon’s (2011) framework on common business models in the 
biotechnology industry as a point of reference, the data from Table 3 
suggest that few Belgian new biotechnology firms may be attributed to –
possibly achieving – the fully integrated pharmaceutical company (FIPCO) 
model (see Fig. 9 below).

Fig. 9 – Common business models for Belgian new biotechnology firms

Fig. 9 – Common business models for Belgian new biotechnology firms
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With respect to the strategic alliances portfolio and the product 
pipeline, Galàpagos, Ablynx, Mithra Pharmaceuticals are the most 
likely to make it to the FIPCO model stage;
The same holds for the molecular diagnostics niche firms 
MDxHealth and Biocartis; 
UCB made the transition to becoming a multinational global 
(bio)pharmaceutical company years ago, with a number of 
blockbuster products in its “old” and new product pipeline. 

6  There is a clear duality as Belgian new biotechnology firms move from 
the research and development phase to the production and marketing of new 
products. The dilemma is whether to increase vertical integration within the 
company by producing and marketing the researched products themselves, 
or whether to license the products to a large pharmaceutical partner: 
examples are ThromboGenics, Ablynx, Argenx and Galàpagos.  

7 Belgium may end up specializing in subsectors of red biotechnology, e.g.: 
- Flanders bioRegion: nano- and antibodies (llama); molecular diagnostics;
- Wallonia bioRegion: cell therapy; women’s health; molecular diagnostics.

The findings from the multiple case analysis of Belgian new biotech-
nology firms support hypotheses H2 and H3: 

Hᬆᬆ: the development process of new biotechnology firms in the 
bioRegions of Flanders and Wallonia depends on setting up 
strategic alliances.   Working closely together with international 
large (bio)pharmaceutical companies is beneficial to maximize 
value creation/value capture. 

Hᬇ: most of the new biotechnology firms in Belgium are unlikely 
to become fully integrated pharmaceutical companies. 
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The regional biotechnology clusters are now embracing open innovation.   
Belgian new biotechnology firms are able to adopt innovative business 
models by providing R&D and services to larger firms and openly 
cooperating with them through open innovation. The open business models 
most used are:

the open innovation-based research and development model; 
the networked model; 
collaborative discovery.

Some good practices of open innovation are emerging in global 
biopharmaceutical companies and in Belgian new biotechnology firms.  
They are presented below:

I. Global pharmaceutical companies have enrolled in open innovation 
strategies, policies and structures.  One approach companies like Johnson 
& Johnson, Pfizer, Novartis, Roche, Merck & Co., Sanofi-Aventis, 
GlaxoSmithKline, AstraZeneca, Eli Lilly, AbbVie and others have been 
taking to replenish their drug development pipelines is not only investing 
in early-stage new biotechnology firms, but also opening innovation 
centers to help these companies grow.  They have established corporate 
venture capital funds to make strategic investments in biotechnology or to 
invest in strategic pipeline management (Gassmann et al, 2008; PwC, 
2010b).  UCB (Belgium) launched UCB Ventures to this end in 2016. 

1   Open source/Open access biotechnology 

Most big pharmaceuticals have established some kind of open innovation 
platform with open access to data, the sharing of clinical trial data or data 
on newly approved medicines to researchers and scientists.   Some good 
practices (Deloitte, 2015a; Nilsson, 2016) are found in: 

GlaxoSmithKline’s open innovation strategy with a particular focus 
on the developing world;
the Eli Lilly (Lilly) Open Innovation Drug Discovery program 
(open source drug discovery);
Pfizer Centers for Therapeutic Innovation program;
AstraZeneca/MedImmune’s open innovation collaborations on 
target validation;
the Sanofi Access Platform;
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the call for an oncology (cancer) research data sharing consortium
that would include Repositive, AstraZeneca, Merck, Novartis and 
Pfizer (FierceBiotech, 2016). 

2 Innovative Medicines Initiative

Public-private collaborations are providing researchers access to more open 
data than ever before (Chesbrough et al., 2016), with the promise of new 
treatments to follow.  The Innovative Medicines Initiative is a partnership-
focused public-private partnership aiming to boost pharmaceutical 
innovation in Europe and to speed up the development of better and safer 
medicines for patients. IMI (2010) is a joint undertaking of the European 
Union and the pharmaceutical industry association EFPIA. Large 
biopharmaceutical companies and small and medium-sized enterprises are 
working together with patients’ organizations, research institutions,  
hospitals, regulatory agencies and industrial partners. 

3   Open innovation at Bayer 

Bayer’s (2016) global open innovation approach offers different forms of 
cooperation (outside-in) along the value-chain, from traditional licensing 
agreements or strategic research alliances to public-private partnerships as 
well as its crowdsourcing program “Grants4Targets”. Bayer HealthCare’s  
(2014; 2015) CoLaborator and Grants4Apps partnering hubs and startup 
incubators and accelerators were set up to advance digital innovation in 
healthcare (Segers, 2016) and for the development of new therapeutic 
options. 

4   BioMedX - Roche

The BioMedX innovation center is a collaboration model at the interface 
between academia and industry in the Heidelberg Technology Park in the 
Biotech Cluster Rhine-Neckar (BioRN) bioRegion in Germany.
Innovations in the fields of biomedicine, molecular biology, cell biology, 
diagnostics and bioinformatics are explored within a strategic partnership 
network with biomedical research in an open innovation setting.  Corporate 
pharmaceuticals like AbbVie, Roche, Boehringer Ingelheim and Merck are 
key players in this cluster. After a fully funded project term, successful 
projects are either internalized into the development pipeline of the 
respective pharma or biotech sponsor or spun off into an independent startup 
company.  BioMedX partners with Roche in an open innovation research 
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alliance in biotechnology, nanotechnology and engineering. The goals are 
to develop new and faster diagnostic tests, speedier diagnosis and synergies 
with existing drug treatments.

5 AstraZeneca Open Innovation Platform 

AstraZeneca and Sanofi announced an open innovation model in the 
search for new small-molecule medicines in several disease areas such as 
diabetes, cancer and cardiovascular conditions. They will exchange 
compounds from their respective proprietary compound libraries.

6 LEO Pharma - open innovation program 

LEO Pharma focuses on dermatologic and thrombotic conditions. LEO is 
hastening its transformation to patient-centricity by experimenting and 
testing multiple new business models across the organization in such areas 
as patient services, payer engagement, pharmacy engagement, and more. 
The aim is to leverage the company’s understanding of patients and engage 
them to co-create care solutions and future business models. 

7 Allergan – Open science model

The open science-strategy depends heavily on letting the innovators do the 
heavy lifting on early research - sorting winners from losers - with a team 
at Allergan in place to handle late-stage development and regulatory 
efforts (Fiercebiotech, 2016).

8 Shire – Virtual collaboration model

Shire has implemented elements of an open, virtual and partnership-
oriented concept: an open, collaborative and networked R&D model of 
‘early alliance’ whereby pharmaceutical and biotechnology companies 
collaborate in early R&D.   The biotechnology company provides the 
innovation, whereas the pharmaceutical partner contributes its 
capacities to discover and develop jointly an early drug candidate with 
the purpose of having access to the drug project later.  Alternatively, it 
can use the early alliance to familiarize with a new technology or 
therapeutic area without investing too many resources (Schuhmacher et 
al.,  2013).

57



II. Belgian new biotechnology firms 

1 Johnson & Johnson (J&J)/Janssen Pharma – JLABS/JLINX-model 

This is an example of a collaborative model where Johnson & Johnson 
created regional clusters of life sciences start-ups and innovation hubs.  
Johnson & Johnson (2015) launched its JLABS (Janssen Labs) network of 
biotechnology/life sciences incubators in San Diego, San Francisco, 
Boston, Toronto, Shanghai and London. The innovation hubs provide life 
science entrepreneurs and scientists with an open collaboration space 
(Weverbergh, 2013) for early-stage research in developing medical device 
and diagnostic technologies, consumer health care products and 
pharmaceuticals.  The incubated life science start-ups are granted access to 
J&J’s compound library and to its regulatory and commercial experts. 

This approach enhances sourcing external innovation.   Researchers 
working within the J&J-facilities do not work for Johnson & Johnson.  Nor 
do their discoveries belong to J&J.   Some of them even receive funding 
from J&J’s competitors, such as Novartis, Pfizer and Bristol Myers Squibb 
(Fortune, 2016).  Johnson & Johnson/Janssen Pharmaceuticals gain access 
to some valuable technology, scientific talents and entrepreneurs in the life 
sciences space in backing these startups and set up development 
collaborations that help accelerate their growth.    

Building on this growing JLABS network, Johnson & Johnson (2016) 
opened JLINX at its Janssen Pharmaceuticals Campus in Beerse 
(Belgium).   JLINX will focus on innovation in pharma and cross-
disciplinary healthcare solutions (FierceBiotech, 2016).  Robaczewska et 
al. (2016) examine the regionally embedded innovation ecosystem set up 
by Janssen. This approach goes beyond the traditional focus of open 
innovation as Johnson & Johnson/Janssen try to leverage external talent 
and expertise, share public infrastructure, raise funding and influence 
public policies. 

2 Biocartis – Open architecture platform

The Belgian new biotechnology firm Biocartis (Mechelen, Flanders 
bioRegion) is active in molecular diagnostics, rapid cancer and virus tests.   
Biocartis is opening up its Idylla-platform for external developers and is 
working together with Janssen Diagnostics (Johnson & Johnson) and Abbott 
Molecular. The Evalution open architecture platform of MyCartis – a
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spinout/division of Biocartis – enables MyCartis to engage in a strong 
industrial partnership with almost any company active in the field of bio-
assay development. 

3 GIGA cluster (Interdisciplinary Cluster for Applied Genoproteomics) 

The GIGA ecosystem of thematic biotechnology research units (medicine, 
agronomic sciences,…) and technology platforms in the Wallonia 
bioRegion (Liège, Belgium) optimizes interactions and exchanges through 
open labs.  The GIGA cluster is open to both academic researchers and 
private sector actors.  A state of the art infrastructure is available for new 
biotechnology firms (start-ups, spin-offs, spin-outs). In addition, the
FOREM-GIGA Biotechnology Training Center was created to work in close 
collaboration with academics and the biotechnology industry (GIGA, 2016).

4   ThromboGenics – Galàpagos alliance

ThromboGenics was established in 1998.  The company developed over the 
years from a university spin-off of the University of Leuven to a fully 
integrated specialty pharmaceutical company, with a promising 
biotechnology-based pipeline (Belgian Foreign Trade Agency, 2011).  Its 
primary goals are to develop and commercialize innovative therapies in 
ophthalmology (eye diseases, with a special focus on diabetes), cardio-
vascular diseases and oncology (cancer).

From 2013 onwards, after the strategic turnaround - following a downturn 
in expected revenues from its FDA-approved (October 2012) lead product 
JETREA® (ocriplasmin-platform) - ThromboGenics evolved from a 
university spin-off to a fully integrated biopharmaceutical company and is 
now a clinical stage biotechnology company, taking its future prospects 
beyond its lead product JETREA®.  In April 2015, the company’s research 
and development activities in oncology (orphan drugs - pediatric cancer) 
were spun out into a separate entity, Oncurious NV, a joint venture with the 
Flanders Institute of Biotechnology (VIB). 

In March 2016, ThromboGenics signed a global in-licensing agreement 
(inbound open innovation) with the Belgian new biotechnology firm 
Galapagos with respect to certain compounds to develop and 
commercialize THR-687 for the treatment of diabetic eye disease (diabetic 
retinopathy).
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Two benchmark-studies underline the growing attention of open 
innovation in the biopharmaceutical industry.  

1. Michelino et al. (2015) studied the degree of openness of big pharma-
ceutical companies such as Johnson & Johnson, Pfizer, Novartis, Roche, 
Merck & Co., Sanofi-Aventis, GlaxoSmithKline, AstraZeneca, Eli Lilly 
and AbbVie.  Results through the analysis of annual reports show a 
negative correlation of openness degree with firm age, dimension and 
efficiency, with biotech companies being more open than pharmaceutical 
ones.  Biotech companies are more involved in R&D transactions both 
inbound and outbound; they are also more involved in outbound IP 
transactions, while pharmaceutical companies are more involved in 
inbound transactions.   In the biotechnology segment, the more the 
companies are open, the younger and smaller they are and the higher values 
of R&D costs per employee they have.  In the pharmaceutical segment, not 
only the most open companies are the youngest and smallest with highest 
values of R&D per employee, but also R&D intensity and closed R&D 
intensity are significantly higher.  Biotech companies have lower efficiency 
than pharmaceutical ones, and in mean, they show a decrease of EBIT
(Earnings Before Interest and Taxes, i.e. the operational profits or losses), 
while pharmaceutical companies increase it.

2. Schuhmacher et al. (2013) analyzed the R&D models of pharmaceutical 
companies and categorized them with respect to their preference for 
innovation management. The preference in innovation management, 
defined as predominantly introverted or predominantly extroverted, was 
determined from strategic statements in the annual company reports and 
other investor relation information provided by the peer companies.  The 
results indicate a predominantly introverted innovation management.  
The latter is characterized by a tendency to use entirely or predominantly 
internal know-how, knowledge and resources when managing R&D 
activities.   GSK (strategic alliance with Mithra), Shire (Promothera and 
Argenx) and Takeda (Tigenix) were categorized as “extroverted”. 

In Table 4, a number of new biotechnology firms from the Belgian sample
are labelled as “fairly to very open”.  The big pharmaceutical companies,
including Belgian UCB, were all categorized as “hardly open”.
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*      BioInvent = partner of Oncurious (ThromboGenics) 
**    Gilead Sciences = partner of Galapagos 
***  Merck US = Merck & Co. (Merck, Sharp & Dohme) 
**** Merck DE = Merck KGaA 

Table 4: adapted from Michelino et al. (2015)

The findings and benchmarks from above support hypothesis H4:

H : Belgian new biotechnology firms apply open innovation in 
their development and growth patterns. Open innovation is taking 
strategic partnering to a next level in the development process.
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ᬈᬈ Conclusions 

Building a sustainable and successful biotechnology company is still as 
challenging as ever. Developing a domestic biotechnology industry - and 
hence new biotechnology firms - can be influenced by regional policy.  The 
pharmaceutical-biotechnology regional and sectoral innovation system is 
characterized as an international and dynamic network architecture 
involving numerous players engaged in drug discovery. Regional 
governments and dedicated public and private  network organizations have 
supported emerging new biotechnology firms by providing critical 
resources and by promoting an institutional environment that has enabled 
partnerships between universities, highly specialized research centers, small 
science based academic spin-offs and corporate spin-outs and large global 
pharmaceutical companies. Both policy and big firms look at the new 
biotechnology firms from a strategic point of view.  The policy objective is 
the emergence of new and sustainable firms in the region; the big firms 
objective is the filling or renewal of the pipelines of products.    

Belgium has firmly established itself as an international red biotechnology 
country, with a world class biotechnology industry in the Flanders and 
Wallonia bioRegions. It has many of the ingredients for successful 
biotechnology and pharmaceutical activity: top-tier academic research, a 
commitment to public research funding, a heritage and presence of large
pharmaceutical companies and a growing and relatively high number of new 
biotechnology firms. However, Belgium has few large biotechnology 
companies.    

The Flanders and Wallonia bioRegion models are offering an “umbrella” 
for a sufficient amount of time for the Belgian new biotechnology firms to 
make it through the first stages of (pre)clinical development. New 
biotechnology firms are both beneficiaries and targets of strategic partnering 
alliances with large and global (bio)pharmaceutical companies.  A number 
of the Belgian new biotechnology firms hold a nodal position as “most 
preferred partner” with multiple alliances in dynamic R&D networks.  They 
have a high degree of integration into global technological networks through 
strategic alliances.  

The biotechnology industry is characterized as extremely capital, 
knowledge and infrastructure intensive. Value is captured by continuously 
shifting business model portfolios – from closed to open and collaborative 
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– considering the development phases the firms are in. Strategic alliances 
and open innovation are commonly leveraged.  Despite their small size and 
relative immaturity, some of the new biotechnology firms are able to adopt 
innovative business models by providing R&D and services to large 
biopharmaceutical companies and by cooperating with them through open 
innovation. The new collaborative model implies multiple projects and 
product portfolios, solid technology platforms and the ability of building 
competencies in all stages of the drug development process.  Belgian new 
biotechnology firms rely heavily on licensing agreements, milestone or 
success payments and/or royalty payments on sales once the product is 
marketed.

The Belgian new biotechnology firms appear to face high difficulties in 
bridging the gap between their technological performances and the 
economic valorization of results.  The long term challenge of Belgian new 
biotechnology firms is in making the transition from performing contract 
research to the independent manufacture and marketing of the products of 
research, given the fact that capability in production and downstream 
technology remains largely the prerogative of the global biopharmaceutical 
companies.

New biotechnology firms are longing for a safer passage through the 
“Valley of Death”, the phase where the smaller research organization 
transforms from being a research company to a company that is engaged in 
the development of a pharmaceutical product.  They focus on network 
orchestration and alliance management as necessary steps for keeping 
control of value capture mechanisms for their medium term viability and 
future development.  Building and managing new business model 
portfolios and this way generating revenue streams is a strategy that has 
allowed Belgian new biotechnology firms to develop value propositions 
that balance the time lags between investment and revenues and to survive 
the long period without turnover and profit, provided they accept high 
levels of interdependency.  
 
The global biotechnology (biopharma) industry is going through a 
paradigm shift in how medicines and therapies are discovered, developed 
and commercialized. The shift to more personalized medicines, as well as 
drug pricing pressures have driven pharmaceutical and biotechnology 
companies to increase their efforts in the hunt for new and smarter 
approaches to drugs and diagnostics development.  The industry is 
becoming increasingly outcome-driven and patient centric.
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A new distributed model of R&D has been introduced in big pharma to 
reduce costs and risks.  External partnerships and outsourcing strategies – 
i.e. strategic alliances with new biotechnology firms and academia – are 
aligned with in-house efforts to generate innovative medicines.   However, 
an adequate patent rights and data protection system is mandatory.  Intel-
lectual property rights protection is important, as it is directly linked to the 
ability of new biotechnology firms and pharmaceutical companies to 
potentially recuperate the significant investments needed for biopharma-
ceutical R&D and to provide the revenues needed to make up for the many 
R&D failures and continued investments in the future.  
 
The biotechnology industry in the Flanders and Wallonia bioRegions has 
taken the network model to the extreme so that, right now, the goal of 
transitioning into an independent, fully integrated pharmaceutical company 
is rarely achieved, with the exception of UCB.  Most of the new biotech-
nology firms in Belgium are unlikely to become fully integrated 
pharmaceutical companies, although there are promising examples like 
Galàpagos, Ablynx, MDxHealth, BioCartis and Mithra Pharmaceuticals.
Some of these new biotechnology firms aspire to create high-quality 
knowledge jobs in their regional economy along the way. 

The case-based evidence supports the assertion by Fisken and Rutherford 
(2002) that “while a small number of companies with access to a large 
supply of capital may be able to complete downstream integration and 
revert to the fully integrated pharmaceutical company model, the majority 
of biotechnology companies will instead need to further develop 
sophisticated relationship management skills in order to extract greater 
value from relationships with customers, collaborators and strategic 
partners”.

Belgian new biotechnology firms are acutely aware of the possibility of a 
takeover.  For some however, “merger & acquisition becomes the only 
viable option, or to partner certain rights away while keeping a strategic 
and economic interest in a product or technology for long-term growth” 
(Financial Times, 2016).  

“Whatever road you go down, eventually you will find 
yourself in a partnership with a pharma company, either 

to buy you out or to commercialize your products.”  
[Tim Van Hauwermeiren, CEO ARGENX (FierceBiotech, 04/2016)]
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ᬉᬉ   Future Research Directions  
This final chapter outlines some directions for future research, containing 
managerial as well as policy implications. 
Biotech business models: one size does not fit all

When taking the longitudinal time frame of this study into account one of 
the most striking and ongoing evolutions is that of the business models 
applied in biotechnology.  There is a large body of literature on business 
models – traditional and closed opposed to open – linking technology 
development to economic value creation (Porter, 1985; Chesbrough and 
Rosenbloom, 2002; Chesbrough, 2006; Sabatier et al., 2010; Osterwalder 
and Pigneur, 2010; March-Chordà and Yagüe-Perales, 2011; Muegge, 
2013; Gassmann et al., 2014). 

Gassmann et al. (2014) argue that a company’s current business model 
becomes tangible by describing it in four dimensions: the customer 
(who?), the value proposition (what?), the value chain (how?) and the 
profit mechanism (why?).  Themes such as cost reduction, business 
transformation, revenue generation and shareholder value proposition are 
commonly highlighted.

As Pisano (2006; 2007) argued, biotech needs a variety of business 
models.  The dominant logic of the drug industry is product-based 
(Sabatier et al., 2012).  Tomorrow’s competitive advantage of companies 
will not be based on innovative products and processes, but on innovative 
business models.  One of the key challenges of business model innovation 
is to overcome the dominant firm and industry logic (Sabatier et al., 2012; 
Gassman et al, 2014). 

The closed business models (Fisken and Rutherford, 2002; Chesbrough, 
2003; Chesbrough et al, 2006; Hine et al., 2006; Pisano, 2006; Pareras, 
2008; Dixon, 2011; Gay, 2014) based on vertical integration, blockbuster 
drugs and physician preferences is under pressure by innovative patient-
centered models (Cotter, 2006; Heidrick and Struggles, 2014; PhRMA, 
2014; Deloitte, 2015b; Saias and Kapadia, 2016), making the company’s 
drug development processes more patient-centric.  It involves a shift from 
a product-driven approach towards a connected patient-centered healthcare 
ecosystem.  

67



A wide range of open business models is emerging.  They include different 
types of extensive collaboration and cooperation, open innovation, open 
source and open data sharing. A selection of these open business models 
are: 

open innovation-based research and development model
(Reepmayer, 2005; Deloitte, 2015a); 
networked business model (Pittaway et al., 2004; Gay, 2014); 
collaborative discovery business model (Sabatier et al., 2012);  
IP-oriented business models (Pisano, 2006; Birch, 2016; Kerry and 
Danson, 2016; West and Olk, 2016); 
public-private partnership model (Stevens et al., 2016); 
product definition companies business model (Roth and 
Cuatrecasas, 2010); 
repurposing and technology brokering business model (Sabatier et 
al., 2010); 
virtual R&D collaboration model (PwC, 2010a; Sabatier et al., 
2010; Dixon, 2011; Schuhmacher et al., 2013; Tamoschus et al., 
2015);
outcome-driven business model (“pay for performance”)
(PwC, 2010a); 
crowdsourcing business model (Alcimed, 2016a); 
bundling (biology, nano-technology and computational sciences in 
combination) (Sabatier et al., 2012); 
open source partnering through powerful bioinformatics (Sabatier 
et al., 2012; Tamoschus et al., 2015);
patient engagement models (crowd research, research partnerships, 
co-design programs, patient communities and focus groups)
(Allarakhia, 2015; Tamoschus et al., 2015).  

The evolution towards patient-centricity warrants further research, both 
from a managerial as from a policy perspective, as it reflects the trend 
towards cost efficiency of healthcare systems and affordable public 
healthcare. This calls for coverage and reimbursement policies that 
support and encourage medical innovation and that value innovative 
medicines.
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Applying the EFQM framework to biotechnology

A good complement to the diversity of biotechnology business models that 
were reviewed earlier would be the excellence model by the European 
Foundation of Quality Management (EFQM). The EFQM is a generic 
model that may also be applied to the biotechnology industry, the new 
biotechnology firms and the big pharmaceutical companies since it 
provides a framework that encourages cooperation, collaboration and 
(open) innovation.    

One of the most positive aspects of the EFQM excellence model is the use
of self-assessment.  The EFQM has nine criteria grouped in ‘enabler’ and 
‘result’ criteria: the enabler criteria are concerned with how the 
organization undertakes the key activities (leadership, policy and strategy, 
people, partnerships and resources, and processes) and the result criteria 
are concerned with what results are being achieved (customer results, 
people results, society results, and key performance – i.e. business –
results).  

Strategy is aligned with the needs and expectations of stakeholders. EFQM 
views processes as an enabler and evaluates how well a company designs 
and improves its processes to add value for its customers and stakeholders.   
According to Vallejo et al. (2006), the EFQM framework has many 
correspondences to a health care-specific framework. The experiences of 
the application of EFQM in health care are found mainly with respect to 
hospitals, clinical professionals and healthcare systems.
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By extension, the EFQM excellence model can be applicable to the next 
generation biotechnology industry, with changing dynamics of 
pharmaceutical R&D because of patient centricity, uncertainty of 
reimbursement, demand for efficient healthcare systems and willingness to
share risk.    

Leadership, partnership development (alliances), customer focus and 
patient centricity are key issues: 

o leadership: the creation and growth of new business; high 
technology entrepreneurship (entrepreneurial drive –
innovativeness);
leadership: one of  the key strengths of the management of 
biotechnology firms and pharmaceutical companies is pipeline 
management (the generation of new products and services); 
leadership: the generation of new ideas and to encourage innovation 
and organizational development (creativity);

o strategy: choice and/or adaptation of the business model portfolio; 
strategy: management endorsement for open innovation; 
stakeholder focused strategy, i.e. a regular dialogue with the key 
stakeholder groups (patient’s organizations,  research institutions,  
hospitals, regulatory agencies and industrial partners); 

o partnerships: manage and develop a strategic alliances portfolio 
(network dynamics);

o processes: create value for customers and patients.

The shift to more personalized medicines, as well as drug pricing pressures 
have driven pharmaceutical and biotechnology companies to increase their 
efforts in the hunt for new and smarter approaches to drugs and diagnostics 
development.  Personalized medicine is a medical model enabling a more 
customized health care tailored to the individual patient and thus reducing 
healthcare costs (Academy of Medical Sciences, 2015).  Healthcare 
systems are moving in the direction of “pay for performance”, a system 
driven by outcomes.  Some of the key results of the deployment of the 
strategy based on the needs and expectations of the key stakeholders are:  

o customer results: the new business model of patient-centricity  
(p. 28) and the reduction of time to market of (new) products and 
services;
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o society results: an improvement of the cost efficiency of the health 
care system (cost reduction, pricing and reimbursement; coverage 
and payment policies that value innovative medicines) is a key 
issue for the future of the biopharmaceutical/biotechnology 
industry.   

Relevant topics are new forms of public-private cooperation to 
facilitate access to medicines notably through managed entry 
agreements, coordinated access to orphan drugs, etc.   The so-
called Managed Entry Schemes could provide to decision-makers 
in reimbursement policy a window of opportunity for adding value 
to patients and society when new therapeutics are considered for 
introduction.  Managed entry agreements constitute a special kind 
of contract which is concluded between the marketing authori-
zation holders of an innovative medicinal product and the health 
insurance system in order to be included in the scope of pharma-
ceuticals whose costs are covered. Through these arrangements it is 
possible to speed up the market entry of new products while 
guaranteeing a close monitoring of their therapeutic benefits as 
well as of their effectiveness and/or relative efficacy (European 
Commission, 2014). 
 

o business results:
- the shareholder value: cash burn vs revenues out of royalties, 
milestone payments, number of patents,…;
- the number and success rate of open innovation activities.

Interregional collaboration

The biotechnology industry is clearly shifting towards a more cooperative 
competitive (co-opetition) model.  There are marked differences across the 
Flanders and Wallonia regions regarding technology policy-making.
However, the analyzed indicators give evidence that the regions are more 
complementary than substitutable.  This opens the case for cross-”border” 
alliances. 

In an economic environment characterized by the techno-globalisation 
phenomenon, it would be profitable for regions to take advantage of their 
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geographic proximity as well as capitalizing their long-standing relational 
proximity (Capron and Cincera, 1999).   Stimulating interregional 
cooperation agreements would make the regional systems of innovation 
highly efficient to the benefit of the both bioRegions (Segers, 1987).   This 
could be achieved by:   

avoiding duplication of research projects and technological 
competition; 
stimulating joint inter-regional near-market research consortia;
identifying and exploiting the added value of specific cooperative 
actions between bioRegions through the exchange of best practices 
and common strategies; 
building more (international) public-private partnerships; 
supporting a better integration between clusters of new 
biotechnology firms and large pharmaceutical companies into a 
“mega-cluster”, both politically and financially;
creating cluster organisations, which can support the development 
of European leader bioclusters to compete at international level; 
boosting technology transfer activities through the creation of an 
open architecture;
closing the “co-ordination gap” between the separate regional 
departments and the multitude of public and private structures and 
organizations.

Generalizability

The conceptual framework and the findings of this study are transferable 
to rapidly advancing (niche) industries and emerging regional clusters,
where disruptive business models are leading to new spin-offs and spin-
outs that engage in alliance building and open innovation activities. In 
Belgium, this could be the case for a selection of the following 
technologies: 

Biotechnology, nano-electronics and nanotechnology for health 

The Leuven (Flanders) based Interuniversity Micro-electronics Centre 
(IMEC) is a world-leading public research institute in nano-electronics. It 
developed an IP-based orchestration model through multi-party research 
collaborations between public and private firms.  IMEC aims to leverage 

72



its industrial affiliation programs model to the life sciences industry in 
search of nano-electronic applications.  This will lead to a dual-core, dual-
site innovation ecosystem (Leten et al, 2013).  IMEC is also a major 
partner of the Eindhoven based Holst Centre, working in an open 
innovation setting in a partnership model with industry – e.g. Philips 
Healthcare – and academia.  It focuses on challenges in healthcare,
sustainability and the internet of things. 

Yaghmaie et al. (2016) describe the partnership network for the open 
innovation ecosystem in nano-electronics, the ecosystem map (Fig. 10). 

Fig. 10 – IMEC ecosystem map (Yaghmaie et al., 2016)

3D printing 

Belgium is pioneering in a 3D printing ecosystem, with universities and 
research centers working closely together with new technology based 
firms. New startups like Materialise and LayerWise-3DSystems (both 
university spinoffs) are introducing new innovative business models for 
the 3D printing industry and working on disruptive possibilities of 3D 
printing technology for business and society. 
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Additive manufacturing software solutions and sophisticated 3D printing 
services can be applied in a wide variety of industries, including healthcare 
(3D bioprinting), automotive, aerospace, design and consumer products.   
Examples of key domains are the manufacturing of artificial implants, 
medical image processing, surgical simulations and the bio-printing of live 
stem cells, in cooperation with new biotechnology firms like Tigenix and 
MaSTherCell.

Aerospace open innovation ecosystem

As life sciences organizations move toward greater use of outsourcing in 
their business models, they may be able to learn from the airline 
(aerospace) industry (Saias and Kapadia, 2016).   This industry is 
characterized by so-called value chain deconstruction: a focus on core 
business-critical competencies, together with the outsourcing of non-core 
activities.   The outsourcing arrangements allow them to gain access to 
technology specialists that help them make the most of new innovations 
and models. 

Airbus is enhancing its innovation process through the operation of a
global network of accelerator facilities – called Airbus BizLabs (2016) – to 
speed up the transformation of ground-breaking ideas into valuable 
business propositions, all within an extended innovation ecosystem. This 
set-up has two primary methods for meeting its goal: accelerating the pace 
at which Airbus commercializes its own innovations; and drawing upon 
and developing more ideas from outside Airbus, including customers and 
companies from other business sectors. 

This new open innovation approach by Airbus offers possibilities for the 
Belgian regional aerospace industry and for R&D and industrial 
collaborations between academia and small and large companies. The 
Belairbus consortium is a Belgian industrial partnership set up to allow 
Belgian companies to participate in the manufacturing of Airbus aircraft.   
The Flemish Aerospace Group (FLAG) and Skywin Wallonie are cluster 
organizations for enterprises active in the aerospace market.  FLAG and 
Skywin were set up within the regional systems of innovation of the 
Flanders and Wallonia regions. 
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