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Executive Summary 

 

Recent literature on innovation systems consistently asserts that innovation is a context 

dependent process, directly and indirectly influenced by the socio-cultural, political and 

institutional elements of its surroundings. This paper models the Danish life science innovation 

system, a network system of biotechnology, pharmaceutical and medical technology industries 

operating in and around the greater Copenhagen region, including the involvement of private 

firms, universities, research institutions, intermediaries and government actors. The purpose of 

modeling the system is two fold: The first is to familiarize foreign firms with the Danish life 

science innovation system so they may take an informed and guided approach to collaborating 

with local public Danish institutions; the second is to map the Danish system for policy makers, 

so that they may understand the challenges faced by foreign firms when considering a 

collaboration with public Danish institutions, and realize the positive and negative effects 

government policy has on this process. 

 

Investigation into the system identified four factors inherently present in the Danish life science 

innovation system which affect public-private collaborations. These factors were developed in 

the historical context of Danish society and play a facilitating role when both partners of a public-

private collaboration are Danish; however they have a detrimental effect when the collaborating 

firm is of foreign origin. Therefore a foreign firm’s likelihood of success in collaboration with a 

public Danish institution is dependent upon their ability to mitigate these factors. A conceptual 

framework of the Danish life science innovation system is provided, including a discussion and 

analysis on the four factors. The results of the study suggest foreign firms are at a natural 

disadvantage in comparison to Danish firms when collaborating with public Danish institutions, 

driven largely by disadvantageous social, political and cultural elements.  
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I: Introduction 

 Innovations often arise as a product of their environment, influenced by the institutional, 

political and social context of their development (Doloreux and Parto, 2004). Markets, society 

and science tend to co-evolve in complex and seemingly unpredictable manners, creating the 

appearance that scientific advancements occur in a non-linear and nested system of feedback 

loops between parties engaged in complementary activities and driven by various self-interests 

(Rosiello, 2008). More and more often it is believed that the accumulation of skills and know-

how behind innovation and scientific advancement takes place within spatially bounded contexts, 

creating a form of ‘industrial atmosphere’ conducive to enhancing economic growth and fuelling 

the generation and diffusion of new knowledge (Iammarino, 2005). This is the logic behind 

modern innovation systems. Literature describes innovation systems as the context-dependent 

synthesis of embedded individuals, organizations and institutions in a network, which regularly 

interact to promote innovative thinking (Rosiello, 2008). 

 Belonging to an innovation consortium vastly improves a firm’s propensity to innovate 

and create dynamic capabilities over time. A study by the Danish Agency for Science, 

Technology and Innovation determined that firms engaging in innovation networks- which are 

specifically designed to assist firms in the innovation system- are 4.5 times more probable to be 

innovative than similar companies not partaking in an innovation network, with the effects being 

visible within the first year of participation (DASTI- Cluster Policy, 2011). Participation in an 

innovation network or system also creates a platform for companies to acquire competencies and 

identify potential collaboration partners. The same study found that within the first year of 

participation firms almost double their probability of entering into research and development 

(R&D) collaboration with a fellow participant. In year two, the probability of entering R&D 

collaboration is almost 300 percent higher than other similar companies excluded from the 

network. Collaboration is important for a number of reasons, including knowledge and 

technology sharing, gaining economies of scale in research, or reducing the financial risks 

associated with long-term research investments (DASTI- Cluster Policy, 2011). The increasing 

competition and complexity of technologies motivates firms in general, but particularly 

innovating firms, to cooperate with other companies and public knowledge institutions in order to 

share costs, reduce uncertainty and exchange tacit knowledge (Teixeira and Catarino, 2010). In 
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particular, collaboration with universities and public research institutions can be a very rewarding 

experience for a firm. Christensen’s (2011) study on behalf of the Danish Ministry of Science, 

Innovation and Higher Education notes that firms in Denmark having collaborated with 

universities or public research institutions have a significantly higher growth in labour 

productivity in comparison to firms which do not have such collaborative projects. On average 

the companies involved in collaboration have an increased value added of 9 percent per employee 

over a period of 9 years. Networks, collaboration and the interaction of various actors, including 

government, are all important elements of modern innovation systems. 

 

 The primary goal of this paper is to model the Danish life science innovation system, a 

geographically defined regional network of private firms, public institutions, and government 

agencies (among many other actors) which operate in, and or influence, the life science industries 

in Denmark. The life sciences normally include a wide range of industries, however, for reasons 

pertaining to scope, simplicity and relevance, the life sciences in this paper refers only to three 

industries: biotechnology, pharmaceuticals and medical technology. Included in the depiction of 

the Danish life science innovation system is the identification of integral participants and their 

purpose within the structure, as well as the analysis of a key activity within the system: public-

private collaboration. The reason for modeling the Danish life science innovation system is to 

enlighten foreign firms seeking access to the system through collaboration with a public Danish 

institution. As explained in the previous paragraph, attaining access to an innovation system and 

collaboration with a public knowledge institution holds many benefits in Denmark. Thus 

modeling this system is meant to inform, prepare and guide international firms on their journey 

through public-private collaborations within the Danish life science innovation system. Research 

into the functioning and structure of this system has permitted the identification of four factors to 

be considered by international firms when seeking partnership with local institutions. These 

factors were found to have developed naturally within the historical context of Danish society, 

meaning they play a facilitating role in public-private collaborations between Danish firms and 

Danish institutions. However, the same factors facilitating collaboration between Danish 

counterparts pose as barriers to international firms, as foreign firms have not developed within a 

Danish context. Therefore, an international firm’s success in collaborating with a Danish 
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institution is dependent on the international firm’s ability to mitigate these factors. Aside from 

prospecting the Danish life science innovation system for international firms, the paper also holds 

a second purpose, in that it may help Danish policy makers understand their own system and 

provide visibility into how they can better attract foreign talent to enter the system, either by 

mitigating these inhibiting factors or by assisting foreign firms in translating these factors so that 

they may act as facilitators. Thus the research question to be answered is:  

 

How can foreign firms take advantage of the Danish life science innovation system and what are 

the obstacles faced when collaborating with public Danish institutions? 

 

 The paper begins with a brief description of the methodology undertaken to complete the 

study, including the actions taken to formally model the system and answer the presented 

research question. Following this, the paper introduces regional innovation systems and their 

characteristics, as well as the focal activity of this paper, public-private collaborations. These are 

presented to provide the reader with the necessary background knowledge on the subjects and 

enable understanding of subsequent sections. Following this, the scope narrows specifically to 

Denmark by discussing the Danish life sciences innovation system, including an overview of the 

industry, its inherent failures and the introduction of a key component: the Medicon Valley 

cluster. Similarly, sections VI and VII remain concentrated on Denmark by assessing the role of 

two key actors in the system: the Danish government, and a lesser known group of facilitators 

known as intermediaries. To this point the key actors and their role in the system is apparent, 

permitting the unveiling of the conceptual framework in section VIII. This section introduces and 

analyzes the factors affecting public-private collaborations in the Danish life science innovation 

system. Section IX discusses the implications for foreign firms, including the considerations to be 

taken into account when approaching a collaboration with a public Danish institution and ways 

they may be able to mitigate the liability of foreignness (Zaheer, 1995). Next follows a discussion 

regarding the paper’s implications for government policy, which considers the positive steps 

taken by Danish policy makers in attracting foreign firms and the potential areas for improvement. 

Finally, section XI concludes by discussing the overall generalizability of the study and 

implications for future research. 
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 For the sake of clarity, it is worthy to mention what is meant by public-private 

collaboration. In the case of this paper, a public-private collaboration involves any private firm 

and any publicly funded organization, although it is primarily referring to universities. Public 

organizations, public institutions or knowledge institutions all act as umbrella phrases to refer to 

any public entity, such as universities, research hospitals, research institutions, research centers, 

etc. If these specific entities are being referred to, the appropriate descriptions will be used.   

II: Methodology 

 

 As was just depicted in the introduction and research question definition, the objective of 

this paper is to model the Danish Life Science innovation system with the intention of detailing 

the factors intrinsic to the system which may affect a foreign company’s ability to participate in a 

collaboration with a public Danish institution. Naturally, there are a number of distinct challenges 

impeding the achievement of such a goal. Primarily, the scope of the paper needed to cover the 

entire system, yet be narrow enough to provide a useful level of detail. Thus the analyses of some 

participants in the system have been excluded or are only lightly touched upon, while others 

received in-depth attention. For instance, the Danish government and intermediaries are 

approached in heavy detail, whereas the role of private firms and public institutions (mostly 

universities) in society is well documented and obvious, thus it becomes superfluous to name and 

discuss in detail the numerous companies and public institutions operating in Denmark. Instead 

their general role in the system is made evident in relation to the other actors and through the 

analysis of public-private collaboration. Also, as this is a unique study of public-private 

collaboration in the life sciences system in Denmark, no prior studies existed to build upon, but 

rather related studies or studies of similar life science innovation systems were used, as well as 

general information regarding collaborations. In this sense the paper is an original contribution in 

that it combines existing literature and studies in a novel way, effectively coalescing information 

on innovation systems, collaborations and other topics to address the research question. Finally, 

access to relevant information in the English language proved difficult to locate as the majority of 

government reports are published in Danish, limiting the availability of sources. The remainder 
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of this section will highlight the methodological steps taken to answer the proposed research 

question. 

 The first step was to gain an overview of the key players operating and administrating in 

the Danish life science innovation system. Initial research into the system identified the strong 

links between public institutions and private industry, facilitated by both intermediaries initiated 

by the government and those working independently to service the life science network. In order 

to get a general sense of the system, interviews were conducted with two members of pubic 

sector universities, including one senior biotechnology researcher at the Danish Technical 

University and one project coordinator for the University of Copenhagen’s Nano-Science Center, 

who also represents Nano-Connect Scandinavia, an EU funded initiative in the Oresund-Skåne 

region. Both interviewees have considerable experience within their respective fields, as well as 

collaboration experience with both Danish and foreign firms. The information attained in the 

interviews served as background information into how the Danish life sciences innovation system 

operates, how members of the system are connected and what kind of mechanisms often affect 

collaborations with both foreign and local partners. This background information permitted 

familiarization and understanding of the entire system, and set the foundation for the research 

direction and further secondary research needed to answer the research question. A third 

interview was then conducted with the executive vice-president of the Medicon Valley Alliance. 

Once again, this interview provided background information into the functioning of the Medicon 

Valley Cluster, how network members interact and general information on the entire Danish life 

science innovation system, all of which allowed for further definition of the research direction. 

The information provided in the interviews about the actors and functioning of the system was 

sufficient enough to begin secondary research into modeling the system, and negated any 

necessity for further interviews from foreign companies or members of the Danish government’s 

councils and commissions. Due to the theoretical nature of the paper, it was decided not to pursue 

primary data collection from specific collaborations involving foreign firms and local Danish 

institutions, but rather to conduct secondary research into the factors that may affect these types 

of collaborations in a broader, more general sense. 

 All interviews were held in an informal and unstructured manner as the purpose was to 

gain background knowledge and narrow the research direction of the paper. These types of 



 9 

interviews were conversational in interaction and used to uncover information that would not 

have been exposed using structured or semi-structured interviews (Saunders, Lewis, & Thornhill, 

2007). In order to specifically model the system and address the research question, secondary 

qualitative data was researched from various governmental and non-governmental reports, 

academic journals, company brochures, press articles and public website information. Credibility 

was kept in mind as only trusted and published sources of information have been used, however 

there is always room for discussion as some of the theories and frameworks utilized have been 

designed for purposes different to the subject of this paper. 

 

III. Regional Innovation Systems 

 
The innovation systems approach (or systems of innovation) has been a relatively recent 

expanse in innovation literature, considering seminal works by Freeman (1982) and Lundvall 

(1985) arrived only three decades ago. However, it is commonly agreed amongst scholars that the 

idea of an innovation system dates back as early as 1841 to Friedrich List’s concept of The 

National System of Political Economy (Freeman, 1995). This section will begin by outlining the 

boundaries of various innovation systems, followed by a deeper description of the unit of 

measure for the Danish life sciences: the regional innovation system. This leads into further 

explication regarding the different types, characteristics for strength, and measurement and 

performance issues, of such regional innovation systems. 

Innovation Systems 

Over the past three decades, distinctions have been made attempting to delineate the 

boundaries of innovation systems, although defining these boundaries has become increasingly 

difficult given their tendency to cross national borders, bridge various industries and involve 

MNCs operating in an international context. Nevertheless, three types of innovation systems have 

emerged based on spatial boundaries: national innovation systems (Freeman, 1987); regional 

innovation systems (Cooke, 1992); and sectoral innovation systems (Breschi and Malerba, 1997). 

The first theorization of national innovation systems by Freeman (1987) argues the performance 

of national economies are not solely determined by the strategies and performance of firms, but 
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rather national competitiveness stems from innovation policies, public-private interaction and 

historical processes evolved within the system. The institutional arrangement, historical decisions 

of government and national culture are all contributing factors to the innovative trajectory of a 

national system. The regional innovation system is derived from the broader concept of the 

national innovation system and is defined by Cooke et al. (1998) as ‘a complex in which firms 

and other organizations…are systematically engaged in interactive learning through an 

institutional milieu characterised by embeddedness’ (pp. 1581), which can exist in a region 

confined within a country or across national borders. A sectoral innovation system usually 

composes part of a national or regional system and is limited to a specific industry, product or 

technological field as well as a specific geographical orientation (Breschi and Malerba, 1997). As 

will become apparent in Section V, the Danish Life Science Innovation System could feasibly 

conform within any one of these spatially bounded systems as they are by no means mutually 

exclusive, and quite contrarily, often complementary (Edquist, 1997). However, the Danish Life 

Sciences Innovation System is most commonly referred to as a regional innovation system, thus 

this will be the measure of reference used throughout the remainder of the paper. 

Defining Regional Innovation Systems (RIS) 

 On a general level, within the socio-economic context of a RIS there exists high 

proximity business interactions which permit knowledge generation and commercialization 

among private firms, public research organizations, venture capital firms and public policy 

institutions (Papaioannou, 2011). This generalization captures much of what Cooke (2001) 

designates as the five integral dimensions contained in a RIS: a network displaying reciprocal and 

customary trust and cooperation-based linkages among actors, enabling them to pursue common 

interests; a region or administrative area (national, federal or local) with cultural or historical 

homogeneity and the governing power to intervene and support economic development; 

innovation, or essentially the commercialization of new knowledge; learning, described as the 

internalization and externalization of knowledge, skills and capabilities; and finally interaction, 

or the formal and informal communication allowing members to learn, critique and pursue ideas 

of collective and individual economic, commercial and communal relevance (pp. 953). Similarly, 

Asheim and Coenen (2005) have condensed these five dimensions and argue a RIS is in place if 
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there is systematic engagement and interactive learning between the following subsystems of 

actors (pp. 1177): 

 

• The regional production structure or knowledge exploitation subsystem which 

consists mainly of firms, especially where these display clustering tendencies.  

• The regional supportive infrastructure or knowledge generation subsystem which 

consists of public and private research laboratories, universities and colleges, 

technology transfer agencies, vocational training organisations, etc. 

 

 However, a RIS does not materialize purely by the coincidental existence of these 5 

dimensions, nor by serendipitous engagements of separate subsystems operating within the same 

sphere; a RIS is historically constructed and formed by the productive and industrial dynamics of 

a given region, which in turn are shaped by the set-up of socio-economic and political institutions 

of that locale (Papaioannou, 2011). This essentially means the historical development of social 

and political elements, such as a wider community culture and administrative/political 

governance, distinctively influence the public-private relationships of a RIS (Cooke et al., 1998). 

The historical context affects the ability of universities, research institutes, technology transfer 

offices, public and private funding organizations, and the private sector to initiate, import, modify 

and diffuse new knowledge and technology (Papaioannou, 2011).     

 

 Upon initial inference, RISs and ‘clusters’ may appear to be the same phenomenon. 

According to Porter (1998), a cluster is a ‘geographic concentration of interconnected companies, 

specialized suppliers, service providers, firms in related industries, and associated 

institutions…in particular fields that compete but also cooperate’ (pp.197). As this definition 

makes apparent, clusters and RISs are in fact closely related. However, sector specificity and high 

geographic density are often necessary cluster conditions, whereas a RIS may span several 

sectors and stretch across an entire regional economy, as long as firms and knowledge institutions 

interact systematically on that regional level. This implies clusters and RISs may cohabitate in 

the same territory, or in some instances, a regional innovation system may contain several 

clusters (Asheim and Coenen, 2005).  



 12 

Two Types of RIS 

 When considering RISs and their antecedent formation, it is possible to distinguish 

between two different types: those based on the top-down model of innovation and those based 

on the bottom up model of innovation (Papaioannou, 2011). The so called ‘top-down’ model is 

closer related to the national innovation system approach, which focuses on how the interaction 

between the knowledge generation and knowledge exploitation subsystems of a region is 

organized. In contrast, the bottom-up model concerns the actual knowledge and learning 

dynamics between participants of a regional knowledge network (Coenen, 2007). 

 In the top-down approach, the actors involved are primarily linked through political and 

power relations, which are directed by a politico-administrative body such as the state. Thus the 

top-down approach is deemed a ‘government-centric’ model and limits interactivity between 

non-governmental members of the region. RISs operating under this model often experience 

knowledge capabilities built as part of codified processes, which correspond to ‘simple/linear’ 

collaborations within the system. Overall, the top-down approach represents a macro-to-micro 

view of the RIS and is often identifiable by the strong role of public sector innovation policy, 

conspicuous institutional frameworks (administrative, political, fiscal), and hierarchical control 

derived from the historical evolution of the region (Iammarino, 2005). 

 The bottom-up approach, on the other hand, concerns RISs that are territorially embedded 

within a specific region and sees the actors networked through mainly social, cultural and 

economic relations. The cohesion and cultural embeddedness of the region empowers the actors 

to mobilize and negotiate new institutional and political demands, thus dubbing the bottom-up 

approach a ‘governance-centric’ model. The system is highly interactive and knowledge 

capabilities are often built through highly practical and tacit processes, which correspond to 

‘complex/interactive’ collaborations within the system (Papaioannou, 2011). These 

collaborations exist to bridge knowledge gaps within the system and tend to display a mutual 

exchange of knowledge or data ownership for economic value between the public and private 

sectors. According to Iammarino (2005), RISs emerging from a bottom-up approach often show 

localized inter/intra organizational knowledge sharing, localized communication patterns and a 

historical path dependency of localized innovation processes. 



 13 

Characteristics for Strong RIS Potential 

 Having now discussed the key attributes and different types of regional innovation 

systems, it is important to detail the organizational and institutional characteristics which provide 

strong RIS potential. Cooke (2001) specifies the preferable criteria upon which a regional 

innovation system may eventualize, including certain infrastructural and superstructural 

characteristics of the region. 

 The first infrastructural characteristic which should promote a strong RIS pertains to 

regional financial competence. Access to both public and private finance is a necessary condition, 

including regionally administrated credit-based systems to permit co-financing or the provision 

of loan guarantees, as well as accessible venture capital and local capital markets. The second 

infrastructural issue concerns regional public budgets, which are important in mobilizing the 

innovation potential of a region. Here Cooke (2001) discerns between three types of budgetary 

competence where some degree of regional administration exists. The first, decentralized 

spending, occurs when the region acts as a channel through which central government 

expenditure flows, however there is limited discretion at the regional level. The second category 

exists when regions have autonomous spending competence, whereby they may decide freely 

how to spend centrally allocated funds. The third category applies when regions have taxation 

authority as well as autonomous spending competence, allowing extra capacity to implement 

special policies designed to support regional initiatives, such as local innovation. This third 

budgetary competence gives the regional authorities the most flexibility and decision-making 

autonomy, and is the most beneficial in creating a strong RIS. The final infrastructural 

characteristic concerns the regional authorities’ ability to influence or control hard infrastructures, 

such as transport and telecommunications, and softer, knowledge-based infrastructure, like 

research institutes, universities and science parks.  

 In terms of superstructural characteristics promoting strong RIS potential, Cooke (2001) 

specifies three categories of conditions and criteria to be considered. Together, these 

characteristics refer more generally to the mentalities possessed by the actors or culture of a 

region and define the extent of embeddedness of the region and its institutions and organizations. 

In this sense, embeddedness refers to the degree to which an interdependent community shares 

norms and values, cooperates on multiple levels and displays trustful interaction, as opposed to 
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operating in a competitive, individualistic and hierarchical manner. The first occurs at the 

institutional level, whereby stronger systemic innovation is likely to exist in a region exhibiting a 

cooperative culture, associative disposition, open learning orientation and a quest for consensus. 

The second superstructural characteristic relates to the organizational level of the firm and insists 

that stronger innovation potential will accompany trustful labour relations and a positive worker 

welfare orientation, such as use of mentoring systems and openness to knowledge exchange. The 

final superstructural characteristic is associated with the organization of governance. An 

embedded region will involve policy makers in monitoring, consultation, delegation and 

networking duties, whilst a region displaying low embeddedness will often have reactive, 

authoritarian and hierarchical tendencies.  

RIS Measurement and Performance Issues  

 Considering the growing focus on the region as a unit of measure for innovation systems, 

it is crucial to be able to accurately measure and assess the performance at this level to validate 

the decisions of policy makers and inform participants of their aggregated economic effectiveness. 

However, the conceptualization of innovation systems still faces issues with regards to data 

collection and measurement at the sub-national level. For instance, general data and indicators 

used in measuring RIS ‘performance’ are usually expressed in terms of economic achievements, 

such as consolidated firm performance based on value added, exports, unemployment and 

innovative output (Iammarino, 2005). These are important indicators for assessing a region’s 

performance, but say little about the system if the regional structure is not clearly defined. 

Interdependence at the inter-regional level, the effects of national policies and disparity in the 

administrative boundaries of a region compared to the boundaries of the proclaimed innovation 

system all contribute to somewhat convoluted regional data. Even if successful regional data is 

collected, there still remains inherent difficulty in interpreting and drawing inferences about 

performance from the data. In addition, many empirical analyses of regions’ innovativeness 

simply correspond to the sum of selected micro-behaviours, such as the innovative activities of 

local firms, and do not address the performance of the system as a whole, which would include 

institutions, intermediaries, public research centers, etc. (Iammarino, 2005). Now that the general 
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theory of regional innovation systems has been presented, it is time to analyze one of the key 

knowledge creation arrangements in such systems. 

 

IV. Public- Private Collaboration 

 
 Historically, there has always existed a rather definitive line segregating the public and 

the private. Dating back to the seventeenth century and the emergence of political-economic 

reform and the social division of labour, ‘the private’ has consistently been defined as the 

economic realm in which individuals and organizations are free to pursue their self-interests; 

whilst ‘the public’ has constituted the political realm whereby actors are politically and morally 

obligated to pursue the interests of society as a whole. The formal separation of the two 

inevitably created tension between the market and the state, a conflict which had been reflected in 

the historical process of technology innovation and economic development throughout the 

twentieth century (Papaioannou, 2011). However, recent decades of technological change have 

seen a marked increase in the convergence between public and private technology development.  

The speed of technology advancement and mechanisms for communication and information 

sharing suggest some form of collaboration is not only necessary in some industries, but is easier 

than ever before. In the life sciences industry, this shift has created a new operating paradigm 

founded on close collaboration between all actors involved, including private firms, research 

institutes, public policy initiators and peripheral industries (Papaioannou, 2011).  In the life 

science industry particularly, it appears collaboration plays an important role in the building and 

expansion of dynamic capabilities for innovation among participants. To begin this section there 

will be a brief overview of the types of collaboration before further analyzing the role of modern 

public-private collaboration, including why it exists, the reasons for participating, how they can 

be successfully governed, and the common concerns regarding collaboration. 

Types of Public-Private Collaboration 

By definition, collaboration is a ‘recursive process where two or more people or 

organizations work together in an intersection of common goals…by sharing knowledge, learning 

and building consensus’ (Reich, 2011, pp. 26). On a higher level, collaboration takes many forms 
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or mixtures of different types. They can be formal, such as those enforceable by contract and 

legal obligations, or informal, such as well developed social relations or spontaneous and 

unplanned interactions that occur frequently and transparently between actors (Farshchian, 2003). 

Collaboration can also be defined as being vertical or horizontal; whereby a vertical collaboration 

takes place within the same sector and a horizontal collaboration takes place across different, but 

interrelated sectors (Papaioannou, 2011). 

 Toneguzzo (2004) asserts that collaborative interactions between public institutions and 

industry can be grouped into 3 general and non-mutually exclusive categories. The first, centers 

upon technology transfer and licensing, in which commercial rights or intellectual property are 

exchanged in return for financial consideration, such as fees, royalties, milestone payments or 

equity stake. The second involves consulting activities, either institutional or personal, in which 

knowledge or particular competencies residing in an individual or institution are exchanged for 

financial consideration. The third involves the direct support of research, testing or clinical trials. 

In between any of these three categories can be a number of variations or amalgamations, such as 

joint research, contract research projects, industrial PhD programs, direct funding, operating 

contracts and many more. In addition, when the government becomes involved, either directly or 

indirectly, the dynamics of collaboration can become even more complex and diverse.  

Why Collaboration Exists 

In a sense, the existence of collaboration between public and private actors can be broken 

down to the general requirements of each participant. According to Lynskey (2005), the path to 

commercialization of a new technology is often identified by three evolutionary phases: the 

science-driven phase, where emphasis is primarily placed on basic scientific research; the 

technology-driven phase, which emphasizes technology development, applied scientific research 

and standardization; and the commercialization phase, which focuses on commercial 

development and application. The modern life sciences industry exemplifies a new form of 

knowledge production where public-private collaboration is evident in all three phases of 

evolution, driven largely by the scientific and commercial requirements of each participant. For 

instance, due to the upstream nature of discovery in biotechnology, the research scientists of a 

university are often the critical locus of knowledge creation (Gittelman, 2006). A private biotech 
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firm wishing access to this information may choose to be a part of this research from the 

beginning (science-driven phase), hence the increasing presence of corporate R&D facilities 

dispersed among academic institutions worldwide, resembling somewhat of ‘hybrid’ 

organizations of academic-industry collaboration (Lynskey, 2005). Similarly, universities often 

partner with private firms to commercialize promising research as part of regional economic 

development strategies, or license new technology to the private sector through the university 

Technology Transfer Office (commercialization phase) (Siegel et al., 2003). Thus, depending on 

the particular requirements of the private firm and the public institution, either may select to enter 

into collaboration at any or all phases during the commercial evolution of the technology.  In 

other words, the knowledge, technology and resources needed from conception to 

commercialization of a new technology do not always reside in a single organization, resulting in 

the convergence of interests and practices of public and proprietary research to bridge the gaps 

and link previously disconnected parties (Lynskey, 2005).  

 

Papaioannou (2011) adopts a more theoretical approach as to how life science 

collaborations can be explained. Primarily, he advocates three separate disciplinary approaches to 

explain the existence of various cooperative activities of public and private actors: economics, 

sociology and politics. 

 Firstly, collaborations can be explained in terms of economics, either as a consequence of 

market/government failure (neo-classical explanation) or as dynamic processes of interaction 

which result in new knowledge (institutional explanation). In the neo-classical explanation, 

market failure (ie. underinvestment in life sciences R&D) or government failure (ie. failure to 

exploit new scientific knowledge) motivates actors to collaborate in pursuit of individual and 

social interests, purely because cooperation appears to be the only rational way to build 

capabilities. The institutional explanation has its roots in economics, and considers public and 

private organizations to be actors of bounded rationality (Simon, 1945), whereby collaboration 

appears to be the best way to fill in knowledge gaps and enhance individual capabilities.  

 Secondly, life science collaboration can be explained as a social process between public 

and private actors who cooperate in pursuit of the common good. In the sociological approach, 

the cooperative effort of the actors is guided by non-market values and the objective is to build 
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capabilities aimed at improving society. Often public and private actors undertaking such 

cooperation have a shared territorial identity, cultural and moral values, and sense of community.    

 Finally, collaborations can be explained as part of a new political process of science and 

technology governance. In this approach it is suggested collaboration occurs as the mode of 

governance moves away from a top-down legislative approach towards a bottom-up approach. As 

described in the previous section, a top-down approach corresponds to more detailed regulation 

of people and institutions, whereas the bottom-up approach sets parameters of the system and 

allows for self-regulation (Iammarino, 2005). In terms of collaboration, the shift from a top-down 

to a bottom-up mode of governance will see an increase in the levels of communication and 

networking between public and private actors through formal and informal channels of 

interaction.  

Reasons for Participating 

Depending on the type, complexity, duration and intensity of collaboration, the benefits 

afforded to each participant will vary; similarly, the reasons for initial engagement in 

collaboration will also differ. On a general level, it appears formal life science collaboration is 

established for three primary reasons: to support the incubation of new life science firms; to 

generate new intellectual property; and finally, to facilitate professional networking (Papaioannou, 

2011). However, as is apparent, this list is far from exhaustive and considering the wide variation 

in types of collaboration and the diverse set of actors potentially involved, it is understandable 

there is not a single comprehensive and established framework explaining the reasons for 

participation. Although, there are a number of commonly appearing reasons worth mentioning, 

from both the firm’s and institution’s perspectives. 

 From the private firm’s perspective, engaging in collaboration with a public research 

organization brings about a number of positive knowledge externalities. The firm may be able to 

access advanced scientific research related to their core activities, from which, if enough power 

and influence is exercised, they may be able to steer the public organization’s activities towards 

more commercially exploitable avenues. Initial involvement in collaboration may also act to open 

windows on new research and innovation which are relevant to the firm’s future strategy, but 

perhaps would have gone neglected otherwise. Developing partnerships with public organizations 
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may also be motivated by cost or capacity factors, for instance, when collaborative research is 

pursued rather than investing independently in large scale projects. This is often relevant for 

smaller firms in the embryonic state wishing to locate inside university incubators whereby they 

have the possibility to gain access to physical and human resources without committing to high 

fixed capital investments or having to hire permanent staff (Rosiello, 2007). Finally, participating 

in collaboration provides the private firm with valuable experience in the management of external 

stakeholders, which becomes increasingly important as a technology moves into 

commercialization and additional stakeholders are needed to deliver to the market (Drejer and 

Jørgensen, 2005).    

 A nationally renowned firm may also be more inclined to participate in collaborations 

with local institutions as a means of developing talented employment prospects, improving public 

relations and keeping close contact with local knowledge clusters and networks. This is evident 

in Denmark at the University of Copenhagen with the Novo Nordisk Foundation Center for 

Protein Research and Maersk’s ongoing collaboration with NanoGeoScience department for oil 

drilling and exploration research, as well as the Novo Nordisk Foundation Center for 

Biosustainability at the Technical University of Denmark. Investing in these relationships 

symbolizes a key strategic priority for these firms as local academic institutes are obviously seen 

as a source of enhanced knowledge in relation to the firms’ core technological and scientific 

competences (Rosiello, 2007). 

 

 From the public organization’s viewpoint, many of the aforementioned reasons for private 

firm participation are also relevant, such as access to knowledge, technology, skills, capacity, etc.; 

although, involvement in commercialization tends to vary depending on the public organization 

(Rosiello, 2007). As a collaborator with a private firm, the public organization may gain a closer 

look at the demands and needs of the public through an alternative perspective to that provided 

by the government or institution. This does not only have the potential to improve the 

commercial aspects of the public organization, but can lead to more informed public initiatives on 

behalf of the government. Collaboration in basic research with a private firm may provide extra 

capital beyond that accessible to the institution and without the burden of having to compete with 

other projects or departments for limited funds. The influence of non-academic or private sector 
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personnel may also provide an added perspective to the institutional employees and the 

opportunity for learning, capabilities building and synergies that would otherwise be unavailable. 

When the public organization is involved in commercialization, it often gives them the 

opportunity to both test new technology and develop commercial products. If there is successful 

adaptation or development of technology then the public organization is likely to become an 

attractive partner for further funding or other research and development projects (Drejer and 

Jørgensen, 2005). 

Governance of Collaboration 

 In Drejer and Jørgensen’s (2005) study of knowledge creation in dynamic collaborations 

between public research institutes and private firms in Denmark, the authors outline several key 

attributes in the successful governance of public-private collaboration. The two case studies 

presented by the authors analyze innovation projects involving ‘new’ science and touch upon the 

general uncertainty and problems in managing collaboration, as well as issues in building long 

term competencies versus short run results. Their study concluded public-private collaborations 

are best governed when the following approaches are taken (pp. 91): 

 

Leave room for flexibility and adaptation. Research-based innovation is characterized by a 

considerable amount of disorder and complexity. Thus both parties should display patience and 

flexibility in the collaboration and allow access to each other’s as well as external knowledge 

sources.  

 

Dynamic creation and application of knowledge. Successful collaboration needs to be more than 

a one-way transfer of knowledge from one party to another. In many cases, the private enterprise 

will be the beneficiary of the knowledge, however the research institution should also receive 

competence enhancing elements in return to justify the involvement of a publicly funded body 

participating in a commercially oriented project. 

 

Management of divergent interests and perspectives. Often the firm and the research institution 

will have divergent objectives and priorities regarding a project. In most cases, the research 
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institution is concerned with building long term competencies and disseminating research results, 

whereas the firm is motivated by the pursuit of a marketable and economically viable end-

product. These differences should be apparent from the outset and the written contract between 

the two parties should reflect a range of possible outcomes in order to mitigate the risk of unmet 

expectations. 

 

Drawing up formal agreements and contracts. A clear contract should be created outlining the 

obligations and economic interests of each party, including intellectual property rights, royalties, 

payments and responsibilities. In addition, both the firm and the research institution should 

ensure an adequate organizational set-up to allow the project group a certain degree of autonomy. 

   

Institutional Transformations. Both the firm and the research institution should be prepared to 

transcend their traditional roles as knowledge user and knowledge producer within the innovation 

system. This includes adjusting policies and procedures to accommodate the collaboration, 

creating new employee incentives and an openness to play by both public and private rules. 

 

By both parties consciously considering the outlined approaches, there is a better chance of 

avoiding conflict and executing a successful collaboration. Acknowledging the prospect of failure 

also helps both parties maintain realistic expectations and work better towards compromise. 

Concerns with Public-Private Collaboration 

It has now been made evident the different types of collaboration, why they exist, the 

reasons for participating and recommendations for governance, however it is also necessary to 

examine the commonly viewed concerns of public-private collaboration. Since public institutions 

are considered to have an intrinsic duty to the community, most concerns regarding public-

private collaboration are held on the public side. The degree and reasoning for concern also 

varies with the type of public institution. On a general level, some concerns applicable to all 

public actors include constraints on the dissemination of knowledge and research results, a shift 

from basic to applied research and the conflicting idea of private individual companies 

benefitting commercially from publicly funded research or employees (Lynskey, 2006). Since 
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universities are the most common type of public institution to collaborate with private industry, it 

is relevant to raise the common concerns specific to academia-industry collaboration. 

One of the primary concerns of public universities when collaborating with private firms 

is the shift in attention away from fundamental research questions that do not have commercial 

potential. As the university’s orientation moves towards the industrial environment, researchers 

may become more short-term focused or the quality of education for its students may suffer 

(Petruzzelli, 2011). Academics may also be unwilling to participate in commercial ventures, as 

many have the common belief that an academic’s duty is towards intellectual inquiry, not 

commercial profit. They may also fear resentment from other colleagues who are more ‘pure 

science’ oriented and hold the belief that private industry is self-serving and does not benefit the 

community (Lynskey, 2006). While many projects utilize university researchers for the scientific 

and experimental knowledge behind the developing technology, sometimes there is a tendency 

for their role to be downplayed as the technology comes close to commercialization (Johnson, 

2008). Some universities may also fear a loss in the ability to direct research programs, become 

dependent on private funding or be unable to diffuse the knowledge produced in joint innovations 

with private firms who control the rights to the innovation. In addition, there is often a conflict in 

organizational cultures where one does not understand or appreciate the goals, constraints and 

perspectives of the other (Siegel et al., 2003). For private firms, the concerns mostly stem from 

the associated risks of collaboration, such as the risk of losing ownership of a co-developed 

technology, the potential the technology may be leaked to competitors or the financial risks of 

failure, in addition to the clash of organizational cultures and perspectives. 

Having now provided background knowledge into innovation systems and public-private 

collaborations, the scope will narrow to the Danish life science innovation system. 

 

V. Danish Life Science Innovation System 

 
 As mentioned previously in Section III, the Danish life science innovation system can be 

considered a regional innovation system, as it is highly concentrated in the greater Copenhagen 

area and throughout the island of Sjaelland. For example, within the biotechnology industry, 77% 

of firms are located in and around Copenhagen, with the remaining 13%, 7% and 3% located 
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around Århus, Odense and elsewhere, respectively (Ernst & Young, 2008). Thus it should be 

considered the Danish life science regional innovation system, however for simplicity the 

‘regional’ has been removed and is considered implicit. What differentiates it from a national 

innovation system is its localized geographic concentration and tendency for systematic 

interaction of private firms and knowledge institutions on a regional level (Asheim and Coenen, 

2005). What makes it distinctive from a sectoral innovation system or regional cluster is its 

spanning across an entire regional economy and the involvement of several different, but related 

sectors. In addition, the productive and industrial dynamics of the system have been shaped 

historically by the set-up of regional socio-economic and political institutions (Papaioannou, 

(2011). To provide a comprehensive examination of the Danish life science innovation system, 

this section will begin with an overview of the entire life sciences industry in Denmark. 

Following this the scope is narrowed and the hub of the life sciences in Denmark is presented: the 

Medicon Valley cluster. Next will be an analysis of how open innovation has driven development 

in the region before closing the section with what is seen as common failures in the Danish life 

science innovation system.   

Danish Life Science Industry 

 The life science industry is a highly dynamic sector which constitutes an important part of 

the industrial and commercial landscape in Denmark. Overall, this thriving industry accounts for 

approximately 5% of Danish GDP, making it a relatively important component of the Danish 

economy (Gestrelius, 2008). The ‘life sciences’, as designated by other studies on the subject 

(Gestrelius, 2008; Pålsson and Gregersen, 2011), is a wider industrial classification comprised 

primarily by industries such as biotechnology, pharmaceuticals and medical technology. There 

may be many additional industries relevant to this categorization, however their early stage of 

development and minimal statistical impact negates their inclusion in most studies. In Denmark, 

the life science industry is essentially dominated by a few large companies, which is especially 

true within the ‘drug discovery and development’ segment, where Novo Nordisk alone employs 

approximately 10, 000 people, or roughly 25% of total employment in the life sciences and 50% 

within pharmaceuticals. Other Danish companies worthy of mention include Lundbeck and 

Leopharma in pharmaceuticals; Danisco and Novozymes in biotechnology; and Oticon and 
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Coloplast within medical devices (see appendix I for complete list with employee numbers) 

(Pålsson and Gregersen, 2011). 

 Overall the Danish life science industry is composed of numerous universities, research 

institutes, hospitals and private companies focused on life science research and development. 

Invest in Denmark (2011), a division of the Ministry of Foreign Affairs, provides the following 

statistics to summarize the Danish life science industry: 

 
• 10 science parks • 5,000 life science graduates annually 
• 8 universities • 42,000 empl. in the life science industry 
• 75 hospitals • 180+ core biotech companies 
• 4 university hospitals • 200+ core medtech companies 

 
Historically, the Danish life sciences industry has its roots in two different contexts. The 

first relates to the national production structure and its long tradition in agricultural food 

production and fermentation. These industries date back to the mid-19th century, hence the 

sustained success of multinational giants such as Danisco and Carlsberg, who have grown to 

expand their research areas far beyond sugar and beer. The second relates to the Danish welfare 

system, especially within healthcare and the environment, which led to the industrial 

development of pharmaceuticals and medical technology beginning in the early 20th century. This 

path dependency in the knowledge base has bred business competence as part of an innovation 

culture focused on consumer products and user-driven innovation (Pålsson and Gregersen, 2011). 

In addition, nearly all the large companies (Novo Nordisk, Leo Pharma, Lundbeck, Carlsberg and 

Oticon) are controlled by wealthy foundations which invest heavily in R&D and innovation 

locally, and in some cases have established incubators for developing new inventions into 

enterprises (Gestrelius, 2008). These foundations act as a key financial resource for which any 

research-intensive industry is dependent upon. 

 In modern times, Denmark boasts favourable general conditions aimed at sustaining local 

development and attracting international organizations and skilled foreign labour. In fact, The 

World Bank (2011) currently ranks Denmark as the 5th best place in the world to do business, in 

terms of ease of doing business. When rated in terms of corruption and transparency, Denmark is 

judged to be 2nd best in the world on the Corruption Perceptions Index measuring public sector 

corruption (Transparency International, 2011). With regards specifically to innovation, in 2005 
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The United Nations Conference on Trade and Development (UNCTD, 2005), ranked Denmark 

4th in the world on the Innovation Capability Index. Alongside these general conditions, Denmark 

also has the lowest corporate tax rate in Scandinavia, a modern e-society, well educated English-

speaking population and lenient rules on hiring and firing employees (Invest in Denmark, 2012). 

Regarding conditions directly affecting the life sciences industry, Denmark has attractive tax 

schemes for foreign researchers, numerous grants to employ PhDs (both from the government 

and various foundations) and normally R&D expenses are fully tax deductible (Gestrelius, 2008). 

In terms of financing and R&D for life sciences, Ernst & Young (2008) ranked Denmark among 

the ‘Top 5’ in Europe when it comes to the ability to raise venture capital and home to the 2nd 

largest commercial drug pipeline in Europe. All of these factors have co-evolved to shape a 

dynamic and competitive life science industry and create an attractive destination for R&D 

oriented companies, the majority of which select to locate in the Medicon Valley. 

The Medicon Valley Cluster 

 Clusters are increasingly seen as the key to regional economic growth via their effect on 

innovative capacity and technological progress. Engelstoft et al. (2006) provide an explanation of 

clusters as social networks developing naturally within an economic system. First, it is suggested 

that innovation materializes from creative processes which combine existing information in new 

ways to create knowledge, assuming that innovation is strongest when there is a high level of 

social interaction between competent actors. Second, the tacit knowledge required to spur 

innovation in an area is highly contextual, and is best transmitted in social systems based upon 

common cultural, linguistic and social norms. Third, a shared cultural background and social 

structure constitutes the foundations of social networks. It is argued that clusters following this 

social network approach will have a number of key features, including an entrepreneurial risk-

taking/risk-sharing atmosphere; greater mutual support between firms; common goals within an 

equally cooperative and competitive environment; and facilitated learning and creativeness. Even 

though the Medicon Valley crosses the border between Sweden and Denmark and each side 

speaks their own language, is governed by different regional and national policies (laws, tax rates, 

etc.), and follows their own similar, yet different cultural and social values, the Skåne region of 

Sweden and Sjaelland in Denmark do share enough common traits to permit application of the 



 26 

social network approach. This is perhaps facilitated by the close geographical proximity allowing 

for social interaction, co-evolution in the relatively new life science industries and the fact that a 

great majority of the activity occurs on the Danish side.  

 The Medicon Valley concept was born in the mid-1990s with the intention of joining 

industry, universities and research institutions to establish a recognized cluster for regional 

collaboration around the Øresund strait. The universities of Lund and Copenhagen were the 

initial drivers, supported by an aggregate of public and private organizations, including Novo 

Nordisk, Lundbeck and Coloplast from the Danish side, and Astra Zeneca and Gambro from the 

Swedish side. The cluster has grown into one of Europe’s strongest life science clusters alongside 

Cambridge, UK, and Basel, Switzerland, and contains a great number of research institutions and 

private companies located within a very small geographic region (Gestrelius, 2008). The 

Medicon Valley Alliance (2012), a non-profit organization which carries out initiatives on behalf 

of the life science community in Medicon Valley, provides the following facts: 

 
The Region: 

• 21, 000km² 

• Approx. 3.5 million inhabitants 

• Approx. 40, 000 employees in the private life science sector 

• 12 universities 

• 32 hospitals (11 of which belong to a university) 

Companies with R&D and/or production in Medicon Valley 

• Approx. 80 biotechnology companies 

• 20 pharmaceutical companies 

• 100 medical technology companies 

• 7 science parks 

• 6 incubators 

• Approx. 80 contract research organizations and contract manufacturing organizations 

International Companies with affiliates in Medicon Valley 

• 200 pharmaceutical companies 

• Approx. 170 medical technology companies 
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 It is important to note that these numbers are shared between both Denmark and Sweden, 

although the vast majority of companies (80%) and employees (90%) are located on the Danish 

side (Pålsson and Gregersen, 2011). The Medicon Valley cooperates as one region, benefitting 

from the synergies of two countries to act as a single channel of information as well as a locus of 

knowledge creation. As the life sciences represent an increasingly complex and broadly 

distributed knowledge base, companies within Medicon valley have become progressively 

dependent on collaboration with other companies, research institutes, hospitals and other local 

contributors. This is reflected in the tendency for life science industries to cluster and organize 

around larger universities or industry leading firms in order to have access to a broad range of 

relevant collaboration partners (Pålsson and Gregersen, 2011). For instance, according to a study 

by The Boston Consulting Group (2002), the presence of large pharmaceutical companies such as 

Novo Nordisk, Leo Pharma and Astra Zeneca in the Medicon Valley cluster provides a basic 

structure for academic and commercial actors in the region to build upon. 

Open Innovation in the Region 

 One factor contributing to the regional development and success of the Danish life science 

innovation system relates to the openness and interaction of actors within the ecosystem. The 

paradigm of ‘open innovation’ asserts that organizations should utilize external as well as internal 

ideas and paths to market, especially when seeking to advance their technology (Chesbrough, 

2003). The boundaries between an organization and its environment become more permeable, 

innovations transfer inward and outward, and innovative partners share risk and reward. Tödtling 

et al. (2011) in their study of open innovation in Southeast Netherlands, the Basel region of 

Switzerland, and Styria, Austria, present a unique manner of relating regional innovation systems 

with regional open innovation, in the sense that the structure of the RIS will affect the degree of 

open innovation at the regional level. In essence, RIS theory emphasizes the influence of the 

institutional and socio-cultural environment on knowledge networks and innovation. This is 

relevant for regional open innovation because the institutional and cultural aspects of a region, 

the mode of governance, the innovation policies and the knowledge infrastructure all influence 

the level of networking and open innovation. More specifically, the existence of socio-cultural 

aspects such as a non-hierarchical business culture, an informal work environment, the mobility 
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of highly qualified staff, the frequency of spin-off companies and an open information flow will 

have an effect of opening up innovation and engaging actors within a network. Tödtling et al. 

(2011) insist all of these aspects contribute to what is called ‘quality of place’, a key contributor 

to an open creative environment. ‘Quality of place’ embodies a wide range of cultural aspects, 

including a diverse population of creative people, vibrant city life, social tolerance, openness to 

global interaction and regionally embedded ‘lead companies’ to create inspiration. Such 

characteristics benefit open innovation because diversity assists in building connections to other 

knowledge-rich regions, aids in understanding diverse perspectives on innovation issues, 

stimulates the use of external knowledge and elevates the ability to innovate and respond to 

changing markets.  

 In addition to the socio-cultural aspects promoting open innovation, the institutional 

arrangements are equally as important. These include targeted policies aimed at attracting foreign 

companies and talent; connecting long-term investment in research and education to the 

commercialization of knowledge (by encouraging research institutes to partner with private 

industry); and developing incubator initiatives through which university start-ups can connect 

ideas from companies with fundamental research in order to develop commercial applications 

(Tödtling et al. 2011). As was made apparent earlier in this section (and will be more so in the 

next section on the Role of Government), these institutional features appear to exist within the 

Danish life science innovation system. Similarly, many of the socio-cultural and ‘quality of 

place’ aspects described appear to be present in the Danish capital region of Copenhagen and area. 

From this we can conclude the regional innovation system of the Danish life sciences has a 

positive effect on open innovation, which in turn enhances development of the region through 

stronger institutional frameworks and more social diversity, creating somewhat of a positive 

feedback loop which augments innovative activity. 

Failure in the Danish Life Science Innovation System 

 Despite the enviable success of the Danish life sciences and the international recognition 

received by the Medicon Valley cluster, there appears to be several inherent failures existing 

within the Danish system. From a pan-European perspective, there has been much focus placed 

on the apparent innovation gap in Europe vis-á-vis the United States. European countries are 
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often seen as producers of excellent research output which fails to be converted into 

commercially viable innovation, especially in comparison to their American counterparts. Even 

within Europe, Denmark is trailing behind other best-performing OECD countries in the 

commercialization of research, this includes a lower number of new start-ups, technology 

licensing agreements and number of patents (see appendix 2) (Danish Research and Innovation 

Agency, 2010). The blame for this continent-wide inadequacy is often attributed to market failure 

and weakness in the mechanisms needed to facilitate technology transfer, more specifically, 

difficulty in the transfer of intangible assets and anaemic university-industry interaction (Rosiello, 

2008).  

 However, some observers have warned against over-optimistic expectations on behalf of 

policy-makers about the potential benefits of university-industry knowledge collaboration. They 

suggest there is considerable variation in the role and importance of public institutions in a RIS 

context, and that not all firms place significant importance on public collaboration for their 

innovative activities (Coenen, 2007). Drejer and Jørgensen (2005), in their previously mentioned 

study regarding knowledge creation in Danish public-private collaboration within the ‘new 

sciences’, claim that public research institutes are ranked relatively low as sources for innovation 

in Denmark. According to their analysis of the EU’s Community Innovation Survey, only one 

third of innovative firms in Denmark regarded universities to be either moderate or very 

significant in their innovative activities. Similarly, the importance of government laboratories 

was also found to be moderate or very significant in one third of the sample. No firms indicated 

that the information provided from Danish universities or government laboratories was crucial for 

the innovation process. In a similar study recapped by Drejer and Jørgensen (2005) regarding the 

collaboration projects of innovative firms in Denmark, approximately 97% of the sample firms 

had previous experience with collaboration; however, domestic customers and suppliers were the 

most frequently cited collaboration partners. Universities and public research institutes were 

found to be less frequent partners, applicable to only 15% of the sample compared to 56% for 

customers and 64% for suppliers. These numbers show that although innovation is not often 

carried out in isolation, collaboration is not a precondition for innovation, and partnering with 

universities or other public research institutes may not be integral to a Danish firm’s innovation 

process. The explanation given for this appears to be public institutions’ limited capacity to 
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absorb external information, that is, they are deficient in acquiring the results of others, 

responding to new problems and communicating knowledge across disciplinary and institutional 

boundaries (Drejer and Jørgensen, 2005). 

 

 Within the Medicon Valley specifically, many of the hoped-for synergies in R&D have 

yet to materialize. The quality of academic output is high, but the corresponding innovation is not 

deemed to be on the same level. Among the failures discussed is the high number of scientific 

discoveries leading to patents, but the inability to put those patents to commercial use. Much of 

the effort appears to be spent on securing patents instead of developing research results into long-

term commercial products. In addition, many of the university Technology Transfer Offices, 

which are in charge of licensing proprietary university technology, are found to have limited 

industry or commercial experience. Finally, although the existence of embedded ‘lead 

companies’ in the region brings many benefits, the dominant role of few companies contributes 

to path dependencies within the life science industries, which may limit the ability of 

organizations to absorb and assimilate new, external knowledge (Pålsson and Gregersen, 2011).  

 

VI. Role of the Danish Government 

 
 The life sciences research fields have evolved to become of great significance to Danish 

society, not only when considering the public health related benefits, but also economically. 

Biotechnology, pharmaceuticals and medical technology constitute major threads in the Danish 

economy when measured in terms of employment, exports and attracting foreign investment. It is 

therefore no surprise that the Danish government supports innovation in these disciplines via 

three measures: considerable public expenditure, targeted policies and a strategic focus on 

research infrastructures (DASTI, 2011). The liberal use of public expenditure, such as providing 

capital for innovation related projects or funding to public institutions for the development of 

human resources and physical facilities, is a necessary investment for any government promoting 

technological progress and scientific breakthrough. The development of targeted policy measures 

within the innovation system framework is meant to improve the capabilities and performance of 

local firms, while advocating increased cooperation between public and private actors (Doloreux 
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and Parto, 2004). Finally, government investment in research infrastructure not only affects the 

quality and quantity of research conducted, but will foster an industrial climate that has a wide-

ranging and direct positive impact on society in the form of spin-off companies, market 

opportunities, innovative products and services, and new forms of health care treatment (DASTI, 

2011). The remainder of this section will outline the public support system for research and 

innovation in Denmark, including the main governmental bodies in charge of allocating public 

expenditure; implementing targeted policies; and building research infrastructure within Denmark. 

However, initially it is important to understand the theoretical underpinnings of such a support 

system, which can be attributed to the modern concept of the Triple Helix of university-industry-

government relations. 

The Triple Helix    

 The Triple-Helix concept, as pioneered by Leydesdorff and Etzkowitz (1996), involves 

the network overlay of interaction, communication and expectations that redefine the institutional 

arrangements between universities, industries and government agencies. In the classical, unitary 

notion of development, the roles of universities, industry and government are well-defined. The 

central government reserves the right to initiate innovation activities and their direction; industry 

contributes with technology transfer and the local application of technology; and universities are 

limited to research and training human resources. In the Triple Helix model of development, the 

government entrusts decision making to collaborative actors and local authorities; industry 

commits to internal research and endogenous innovation as well as technology transfer and 

application; and universities take on an innovative role in society with activities in translational 

research, community development and entrepreneurial training (Dzisah and Etzkowitz, 2008). 

For universities, this means expanding beyond the two roles traditionally endowed to educational 

institutions (teaching and research) into a so-called ‘third stream’ or ‘third mission’, whereby 

universities play an important role as enablers of regional economic and social development. This 

third stream contributes to a more dynamic development of the business sector and includes 

activities such as patenting and licensing technology, consultancy, collaboration, 

entrepreneurship and spin-off companies (Lynskey, 2006). For governments, the Triple Helix 

requires striking a balance between commanding innovation policy and permitting self-regulation. 
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A Triple Helix coordinated entirely by the government will only allow for a limited source of 

ideas and initiatives; whereas if the government is wholly absent from guiding innovation, the 

coordination, regulation and funding necessary to foster development may be insufficient. 

Establishing balance in the Triple Helix is represented by collaborative relationships between the 

three institutional spheres and an innovation policy resulting from interaction as opposed to 

prescription from the government (Dzisah and Etzkowitz, 2008). 

  

 In the context of an innovation system, the Triple Helix applies to the complex dynamics 

of university-industry-government relations and their role in technological innovation. In the case 

of the Danish life science innovation system, the Triple Helix can be deployed as a conceptual 

tool in explaining the manner in which public policies influence the interaction of public research 

institutions and industry actors in knowledge creation (Drejer and Jørgensen, 2005).  As stated by 

Pålsson and Gregersen (2011), a central feature of the Danish life science innovation system is an 

elaborate tradition regarding interaction and networking between actors of the public sphere and 

private industry, supported by targeted funding and policies directed at stimulating collaboration 

between the two. Due to the science-driven nature of the pharmaceutical, biotechnology and 

medical technology industries, and the high possibility any discoveries will lead to more public 

benefits in terms of healthcare and the economy, it is understandable the life sciences experience 

a larger governmental role than other industries. One regional policy implication of Triple Helix 

formation which is clearly apparent in the Danish system has been the emergence of so-called 

hybrid-organizations that bridge the institutional spheres, such as technology transfer offices, 

university research centers, science parks and incubators, which can be seen as the organizational 

manifestation of Triple Helix interaction (Etzkowitz, 2008). 

 

 Dzisah and Etzkowitz (2008) have put forth a variant of the Triple Helix model based 

upon the notion of society as a series of interpenetrating rather than separate institutional spheres. 

The concept of Triple Helix Circulation insists the movement of people around the spheres of 

university-industry-government will enhance creativity, ideas and skills within the economic 

system. In order to achieve sustainable knowledge-based development, the barriers to the 

circulation of actors must be mitigated and channels promoting interaction and cooperation must 
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be strengthened. A well developed circulation strategy will increase the lateral mobility of talent 

and permit the introduction of expertise from one institutional sphere to another, as well as 

stimulate invention and innovation.  

 

Figure: V.1 Triple Helix Circulation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 As depicted in the model above, the Triple Helix Circulation concept is based upon the 

movement of three elements: people, ideas and innovations. The circulation of people allows the 

introduction of viable ideas from one sphere to another through the flow of labour. This actuates 

collaborative projects and cross-institutional understanding as individuals carry knowledge, skills 

and interpersonal connections across institutional borders. This movement is exemplified by the 

flow of university researchers who select to become high-tech entrepreneurs in industry. The 

circulation of ideas is reflective of collaboration and is based on information exchange via 

networks at various levels of research and knowledge production, dissemination and utilization. 

The innovation network assists in the communication and translation of government policies and 

funding opportunities; the sharing of research results from universities and their implications for 

new technologies; and the collaboration needs of industry. The circulation of innovations 

involves the dissemination of research results to potential users and innovators to put into 

practice on a larger scale. As will be evident later, the circulation of these three elements is 

integral to the functioning of collaborations within the Danish life science innovation system. 



 34 

Public Support System for Research and Innovation in Denmark 

 Due to the complex and resource intensive nature of research and technology, vast 

investments are required to secure attractive frameworks and research infrastructures in Denmark. 

Often this requires the building of sufficient critical mass, which can considerably raise the costs 

of establishment and operation. This means even major research institutions in Denmark can find 

it difficult to provide their researchers with adequate access to the necessary facilities and human 

resources (DASTI, 2011). The Ministry of Science, Innovation and Higher Education is the 

government body responsible for ensuring the availability of funding and targeted policies aimed 

at facilitating the continuous development of the following areas in Denmark: research, 

innovation, technology, higher education and the internationalization of education and training. 

The ministry aims to make Denmark a leading entrepreneurial and knowledge based society 

offering educations that rank among the best in the world, and to create the best opportunities for 

individuals and businesses to realize the vision of Denmark as a network society (Christensen, 

2011). The ministry consists of the following branches: Danish Agency for Science Technology 

and Innovation; Danish University and Higher Education Agency and the Danish Agency for 

International Education. 

 

Figure V.2: Ministry of Science, Innovation and Higher Education 

 
 
 

 

 

 

 

 

 

 

 

 
 
 
Of the three branches, only the Danish Agency for Science, Technology and Innovation (DASTI) 

is of importance to research and innovation policy, and thus, will be expanded upon. DASTI was 

established in 2006 in response to significant increases in public sector investments in research 
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and development, which placed greater demands on the authorities responsible for administering 

the funds. To date, the key responsibilities of DASTI lay in the following areas (Christensen, 

2011):  

 

• Public research and innovation funding 

• Researcher mobility 

• Dialogue on priorities in research and technology initiatives 

• Regionalization of research and innovation 

• Commercialization of public and private research 

• Interaction between knowledge institutions and the business community 

• Innovation policy 

• EU research policy 

• International co-operation on research and innovation 

• Research and knowledge dissemination 

• Technology transfer and knowledge transfer including legislation 

• Legislation on funding bodies for research and innovation 

 

 A primary challenge for DASTI is to translate the high political prioritization of research 

and innovation into growth, prosperity and cultural development in Denmark. This requires close 

coordination and interaction between the internal bodies of DASTI, other government ministries, 

independent councils, universities, other research institutions and private enterprises. DASTI 

itself is comprised of seven councils and commissions in charge of various aspects of innovation 

and technology policy as well as those bodies which allocate funds and advise the political 

system, including:  

 

1) Danish Council for Technology and Innovation;  

2) Danish National Advanced Technology Foundation;  

3) Danish Council for Strategic Research;  

4) Danish National Research Foundation;  
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5) Danish Council for Independent Research;  

6) Danish Council for Research Policy; and  

7) Danish Committees on Scientific Dishonesty 

 

The latter two bodies mentioned will not be elaborated on further, as they provide only advisory 

roles and are not pertinent to the implementation of initiatives or funding. Those that will be 

discussed further are listed in the table below, along with governmental funding amounts for 

2012:  

 

Figure V.3: Select bodies of Danish Agency for Science, Technology and Innovation 

Source: MSIHE- Ministry of Science, Innovation and Higher Education (2012) 

 

Danish Council for Technology and Innovation administers a number of initiatives to promote 

innovation and knowledge dissemination between researchers, educational institutions, advanced 

technology groups and private enterprises, as well as strengthen future growth in the business 

community through new technology and innovation policies. The initiatives of the council 

comprise four main pillars (MSIHE, 2012): 

• Collaboration between business and research: via programs for innovation projects and 

innovation networks 

• R&D-based technological service: via the 9 Authorized Technological Service institutes  

• Commercialisation of publicly funded research: via innovation incubators, proof-of-

concept consortia at Danish universities and interaction with Technology Transfer Offices 

• Access to highly skilled workforce: via Industrial PhD programs and “Knowledge Pilots” 

 
Danish Council for Strategic Research supports research targeting challenges specific to Danish 

society. The council’s objective is to sustain Denmark’s position as a global welfare-related, 

Body Danish Name English Name Funding 2012 (Euros) 

RTI  Rådet for Teknologi og Innovation  Danish Council for Technology and 
Innovation  

140m 

DSF  Det Strategiske Forskningsråd  Danish Council for Strategic Research  81m 
HTF  Højteknologifonden  Danish National Advanced Technology 

Foundation  
86m 

DG  Danmarks Grundforskningsråd  Danish National Research Foundation  53m 
DFF Det Frie Forskningsråd  

 
Danish Council for Independent 
Research 

174m 
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economic and scientific leader in the short and long term (MSIHE, 2012). The council ensures 

strategic research is conducted across scientific disciplines and wishes to strengthen the 

interaction between publicly financed research and the rest of society, including privately 

financed research, the corporate world and international cooperation with new high-growth 

countries (Christensen, 2011). The council assesses strategic research based on three equivalent 

criteria: the relevance and extent to which the research addresses societal challenges in Denmark; 

the potential impact of the research on public and private stakeholders; and the quality of the 

research and its projected achievements on an international scale (Danish Council for Strategic 

Research, 2012). 

 
Danish National Advanced Technology Foundation is an independent body that offers grants in 

the form of co-funding for high technology research and innovation projects (Pålsson and 

Gregersen, 2011). The purpose is to strengthen growth and employment by supporting 

Denmark’s development as a high-tech society. The foundation intends to create value in Danish 

society by investing risk capital in high-tech projects and platforms that build bridges between 

companies and research institutions (MSIHE, 2012).  

 
Danish National Research Foundation is an independent foundation working to promote, 

stimulate and strengthen basic research at the frontiers of all research fields. The primary funding 

mechanism and the foundation’s flagship is the Center of Excellence program, which provides 

large and flexible grants for a lifetime of up to 10 years. The objective of the Center of 

Excellence program is to heighten Danish research by providing optimal working conditions and 

organizational set-ups for top selected researchers, within or across all fields of research. To date 

a total of 88 Centers of Excellence have been established by the foundation (Danish National 

Research Foundation, 2012). 

 
Danish Council for Independent Research funds research activities within all scientific areas 

which are based on the researcher’s own initiatives and that improve the quality and 

internationalization of Danish research. This includes promoting international collaboration as 

well as the dissemination and application of Danish research results. The council also advises the 
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Danish Parliament and other areas of the Danish government regarding research activities, 

findings and future trends (MISHE, 2012). 

 

The visual representation provided in Figure V.4 below shows the role of each council and 

commission as development moves from basic research towards innovation. As is shown on the 

y-axis, three of the bodies contribute with advice and policy strategies. The remaining bodies 

dispense funding according to their designated areas. As part of DASTI, which in turn is a branch 

of the Ministry of Science, Innovation and Higher Education, these councils and foundations 

operate in the areas of knowledge creation applicable to all industries.  This is in contrast to other 

government ministries which may have a sector-specific focus (ie. Ministry of Foods, Agriculture 

and Fisheries) or those focused on market access and development (ie. Ministry of Foreign 

Affairs). For a complete representation of the division of authority in the Danish research and 

innovation system (ministries and funds), see Appendix III. 

 

Figure V.4: The Advisory and Funding System for Research and Innovation 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Source: DASTI (2012) 

 

 As is explicit by the aforementioned councils and foundations, the Danish system for 

research and innovation provides appreciable access to funding and support for the life sciences 

industries to draw from. In this sense, the Danish system has followed the same development 

path as many European countries in that an increasing share of funding and policies are being 
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directed towards high-tech areas, as well as increased focus on leveraging the skills, capabilities 

and synergies of public-private collaboration.  

 

VII. Intermediaries 

 In order to capacitate the development and commercialization of new technologies, 

organizations elect to enter a wide range of cooperative agreements, often which are 

characterized by commitment between two or more parties working towards a common goal, 

sharing resources and coordinating activities (Teixeira and Catarino, 2010). As portrayed in 

Section IV, such collaboration often involves actors of both public and private sectors. However, 

there are often missing links in the partnerships between, for example, universities and private 

firms, because of natural discrepancies in their research motivations and mechanisms- such as 

openness to cooperation, degree of knowledge absorption, labour productivity and mode of 

operation (Lai and Tsai, 2010). This has attracted closer examination as to how these 

collaborations manage to function successfully. Similarly, there has recently been increased 

interest in broader topics such as innovation systems, scientific networks and knowledge 

diffusion, which has motivated academics to explore the nodes and linkages associated with 

collaboration within these topics (Teixeira and Catarino, 2010). These natural discrepancies 

between public and private partners as well as escalated focus on collaboration within innovation 

systems and networks have given rise to the identification of a group of actors generically 

referred to as intermediaries. Howells (2006) defines an (innovation) intermediary as an 

‘organization or body that acts as an agent or broker in any aspect of the innovation process 

between two or more parties’ (p. 720), and who perform an important set of functions within the 

innovation system as mediators or facilitators of the cooperation process. Thus, the term 

intermediaries envelopes a broad range of third parties involved in innovation supporting 

activities, such as technology centers, innovation agencies, non-profit organizations, research 

associations, public institutes or consultants and university Technology Transfer Offices 

(Teixeira and Catarino, 2010). Such diversity means an intermediary may participate in any place 

along the innovation value chain, from upstream roles in basic research and advising, to 

downstream roles involved in IP protection and commercialization. In any case, research shows 

that intermediaries exist to fulfil certain roles or provide specific resources that individual Triple 



 40 

Helix members either do not possess, or are unwilling to commit to because of the negative 

economic costs associated with obtaining and deploying such resources (Johnson, 2008). The 

remainder of this section will explain how the role of the intermediary has emerged within the 

innovation process over the past twenty years. Following this will be the introduction and 

discussion of two important, yet functionally different intermediaries in the Danish life science 

innovation system: the Medicon Valley Alliance and the Authorized Technological Service 

institutes.  

Emergence of Intermediaries in the Innovation Process 

 Intermediary institutions represent a key asset to their clients as facilitators of information 

and technology transfer, promoters of innovation, and as linkages between research institutes and 

firms. In addition to playing a mediating role between the users and creators of innovation, they 

also have the critical ability to assess the potential of a technology and act as a mechanism for 

distributing resource power, since the intermediary is external to the actual management of the 

collaboration (Johnson, 2008). The identification of intermediaries has emerged from a number 

of different research fields over the past twenty years, each offering a distinct vantage point on 

the roles and activities undertaken by intermediary institutions. Howells (2006, pp. 716-717) has 

summarized the following prominent research threads which have contributed with intermediary 

theory: 

 

Diffusion and Technology Transfer: This body of research determined the significance of 

intermediaries lay in their ability to disseminate information and impact adoption rates within a 

diffusion community. This may include activities such as support in decision-making when 

clients consider adopting a technology, identifying potential technology partners, or serving as an 

evaluator of the technology once it is active in the market. Intermediaries also assist in the 

transfer of technology between two parties by packaging the information into a communicative 

form or helping to formalize collaborations in terms of contractual and licensing arrangements.  

 

Innovation Management: As opposed to concentrating on the diffusion and technology transfer 

process, this area of research takes a more general approach and sees intermediaries as brokers in 
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facilitating the transfer of knowledge across people, organizations and industries. Their role as a 

broker may entail assisting firms which have a poor advice network or lack local bridging ties to 

industry. The intermediary may not only act as a broker supporting linkages, but act as a 

knowledge repository which provides solutions that are unique combinations of existing ideas to 

their clients. 

    

Innovation Systems and Networks: Within this research field intermediaries are recognized as 

bridging institutions that help connect actors within a technological community or innovation 

system. The intermediary is deemed to be a ‘superstructure’ organization which provides 

collective services or goods on behalf of the ‘substructure’ organizations, who are the members 

or clients actually producing the innovation or its technological complementarities within the 

network. The intermediary facilitates and coordinates the flow of information to substructure 

organizations and works to establish and transform relations within the innovation network or 

system. 

 

Intermediaries as Service Organizations: Intermediaries in this area may not serve a role relating 

to technology or knowledge development and exchange, but provide management services 

peripheral to the actual collaboration. This may consist of IP advice or management, services for 

license revenue generation from a client’s IP assets or providing management models and other 

project management systems which may aid in a collaborative setting. 

 

These four research fields depict the primary origins of intermediary institutions over the past 

twenty years with regards to innovation, however many modern intermediaries willingly execute 

all or any combination of the above activities and services. Use of a modern intermediary and 

their competencies can result in stark benefits for their clients, including a reduction in the cost of 

knowledge acquisition and investment advice on profitable versus non-profitable opportunities. 

In the sense of the latter, intermediaries act as both a filter and legitimator of potential 

technological developments, resulting in reduced uncertainty in high investment decisions 

(Johnson, 2008).  
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 To demonstrate the existence of intermediaries in the Danish life science innovation 

system, the remainder of this section will introduce two distinct intermediaries, each of which 

serves a unique role in the innovation system and acts as a complementary component of the 

Triple Helix structure.  

Medicon Valley Alliance 

 The Medicon Valley Alliance, originally called the Medicon Valley Academy, 

commenced in 1997 as part of an EU Intereg II project (1994-1999) aimed at stimulating 

cooperation between regions within the European Union. The Medicon Valley Alliance (MVA) is 

a non-profit network organization working in behalf of the life science community located in the 

Medicon Valley cluster. They are committed to facilitating economic growth, competitiveness 

and employment in the region, as well as dedicated to raising the international recognition of the 

Medicon Valley with the objectives of attracting labour, investment, and partners. At the moment 

the MVA operates on behalf of over 300 members comprising of life science companies, contract 

research/manufacturing organizations, universities, science parks, investors, public organizations 

and a wide range of service providers. The projects and initiatives executed by the MVA foster 

regional development while demanding commitment from both public and private actors to 

secure coherence and synergy in the cluster (Medicon Valley Alliance, 2012).  

 

 In order to achieve the ambitions of improving the innovation skills, competitiveness and 

exposure of its members, the MVA offers a number of support services. Aside from some 

peripheral services, the primary business amenities provided by the MVA to its members include: 

building networks; organizing events and seminars; creating an overview; and conducting 

analyses (Medicon Valley Alliance, 2012). 

 

The MVA endeavours to build networks for its members by arranging events, seminars and 

meetings to bring together key stakeholders and provide an ongoing platform for local and 

international networking. By participating in networking activities, members are able to establish 

relations with potential collaborators and expand the possibility of opportunities in the Medicon 

Valley and abroad. Access to life science professionals, business leaders and government 
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officials also offers the occasion to develop strategic partnerships, exchange knowledge, and 

build personal and professional networks. Aside from the purpose of networking, the events and 

seminars organized by the MVA are held with the purpose of offering members new knowledge 

and information on scientific, technical and management related developments within the life 

sciences. As facilitators of network activity within the Medicon Valley, the MVA also strives to 

create an overview of life science organizations, stakeholders, activities and events through the 

Medicon Valley Online webpage and MVA Calendar Service. The MVA also publishes a 

quarterly magazine, Life Sciences Insight, to present an overview of current issues important to 

the life sciences community. The MVA is also active in conducting analyses regarding the 

challenges and trends in the Medicon Valley, as well as on the region’s overall competitiveness, 

which may include benchmarking studies on some of the world’s leading life science clusters. 

The MVA uses this information to provide policy recommendations to the Medicon Valley and 

formulate a strategic plan for the region’s future, as well as add their home-grown perspective to 

ongoing global debates. 

 Considering the role of the MVA in supporting network development, business 

opportunities and the creation of new research in the region, it is clear the MVA acts as a 

superstructure organization providing collective services to the substructure organizations, 

namely its members (Howells, 2006). The MVA also operates in the gray area of the Triple Helix 

structure by blurring the boundaries defined by the university-industry-government components. 

Public institutions and private companies both benefit from the services rendered by the MVA 

while reciprocating with membership fees and participating in studies. The government, primarily 

at the regional level, provides funding to fuel new collaborations in the region and enable the Life 

Science Ambassador Program, whereby the MVA positions ‘ambassadors’ in life science clusters 

around the world to develop partnerships and establish listening posts.  

Authorized Technological Service Institutes (GTS) 

 The Advanced Technology Group, also known as ‘authorized technological service 

providers’ or in their Danish form as Godkendt Teknologiske Serviceinstitutter’ (GTS) is a 

network of 9 independent Danish research and technology organizations. ‘Authorized’ refers to 
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their official status as deemed by the Minister of Science, Innovation and Higher Education for a 

period of 3 years. Each of the GTS institutes has their own individual profile, which varies 

according to size, turnover, research intensity, sector or technology focus, and historical origin 

(for list of current GTS institutes see Appendix IV). The GTS institutes act as specialized 

independent consulting firms which develop and sell technological services to private enterprises 

and public organizations, including services in technology development and consultancy, market-

related innovation, testing, optimization, quality assurance, certifications and benchmarking- all 

of which are aimed at improving the competitive position of the Danish business sector and 

benefitting society in general (Advanced Technology Group, 2012). 

 The GTS institutes are not-for-profit organizations designated with the purpose of 

transferring and disseminating technical know-how, methods and knowledge to industry and 

society in order to create and enhance development. All services are marketed on a commercial 

and competitive basis in Denmark and abroad, meaning the Danish government does not directly 

support these services financially. Thus the GTS institutes are independent from any political or 

economic interests, and any profit earned is simply reinvested in research and development. 

However these government-approved institutes do have the opportunity to apply for government 

financed ‘performance contracts’ which fund applied research with select companies and 

institutions. This means the GTS institutes operate as intermediaries on two levels: in one manner 

they develop competencies geared at independently servicing public and private organizations 

within the innovation system; and in another manner act as intermediaries involved in 

government funded research and development projects (performance contracts) in cooperation 

with companies, universities and research institutions (Advanced Technology Group, 2012). In 

the sense of the latter, ‘performance contracts’ equate to government support schemes for 

strategic R&D collaborations, whereby the GTS institute acts as a bridge between science and 

industry by providing specialized expertise and competencies that would otherwise be 

unavailable to the participating firm(s) or institution(s) (Drejer and Jørgensen, 2005). Overall the 

9 GTS institutes employ approximately 3,700 people and produced turnover of €460 million in 

2010. Research and development accounted for roughly 20% of all turnover, of which 

approximately 35% is attributable to government instigated ‘performance contracts’. Below are 
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the statistics concerning turnover from 2010 as presented on the GTS website (Advanced 

Technology Group, 2012). 

 

Figure VI.1: GTS Institute Turnover 2010 

    
Source: Advanced Technology Group, 2012 

  

 In contrast to the MVA, whose role within the innovation system is well-defined as a 

facilitator of network interaction amongst members, the GTS institutes behave as service 

intermediaries at any stage of the innovation value chain. As there are 9 different organizations 

comprising the GTS institutes, each specialized within a distinct field; the group as a whole 

participate in diffusion and technology transfer, innovation management, and service 

organization roles as intermediaries. Although some institutes may only operate upstream in the 

areas of basic research collaboration, many of the institutes offer services ranging from key R&D 

assistance to applied research, commercialization or IP protection.  

 

Summary  

 Thus far this paper has recapitulated several topics related to innovation, including the 

introduction of regional innovation systems, a synopsis of the Danish life science system itself, 

the role played by its pertinent actors, and the prominent activity of focus: public-private 

collaboration. 
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 Throughout the paper two reoccurring themes have appeared on a consistent basis. The 

first is the influence of social, political and cultural dimensions on innovation. This is evident, for 

instance, in theory of regional innovation systems, where public-private relationships within the 

system are influenced by social and political elements, and that pervasive institutional and socio-

cultural dimensions can dramatically affect knowledge networks and innovation (Papaioannou, 

2011). With regards to public-private collaboration, it has been made apparent that these 

collaborative agreements are not only driven by the technological requirements of the respective 

participants, but potentially also by a pursuit of social interests resulting from market or 

government failure (Papaioannou, 2011). When considering the Danish life science innovation 

system, one needs to acknowledge its historical roots based in Danish society, predominantly the 

strong traditions of agricultural food production and pertinence of the Danish welfare system 

(Pålsson and Gregersen, 2011). This innovation system is also home to the Medicon Valley 

cluster, which developed naturally within the system as a result of strong cooperation between 

actors, common cultural and social norms, and open innovation facilitated by beneficial ‘Quality 

of place’ aspects (Engelstoft et al., 2006; Tödtling et al., 2011). The role of the Danish 

government is obvious as the councils and commissions of DASTI are committed to prioritizing 

policies aimed at economic growth and prosperity, as well as those with a direct positive impact 

on society through means such as education and healthcare. Similarly the intermediaries present 

in Denmark are tied socially, politically and culturally to the region through their involvement in 

services for, or on behalf of, the life science community. 

 The second omnipresent theme throughout the paper is one of networking. For instance, 

establishing a ‘network’ is one of the five integral dimensions necessary to compose a RIS 

(Cooke, 2001).  The presence of public-private collaboration can be explained by informal 

linkages forged between former colleagues and researchers, or in a shift in governance away from 

a top-down approach toward a bottom-up approach, which results in higher levels of  

communication and networking between public and private actors (Papaioannou, 2011). The 

Danish life science innovation system and the Medicon Valley cluster in particular, are 

representative of network interaction at its best, creating a thriving ecosystem of cooperation and 

collaboration. The section pertaining to the role of the Danish government introduced the Triple 

Helix Circulation model based on the movement of people, ideas and innovations around the 
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spheres of university-industry-government, which is undoubtedly propagated through networking 

(Dzisah and Etzkowitz, 2008). Finally, the roles of certain intermediaries within the Danish 

innovation system specialize in networking and bridging disconnected parties. 

 Until now this paper has provided a detailed macro-level view of the Danish regional 

innovation system for the life sciences. This overview is meant to give foreign firms interested in 

public collaboration with a Danish party an idea of the interaction, structure and components 

present in the system, without providing an overwhelming level of detail such as the 

collaborative activities of specific universities or companies. The upcoming sections of the paper 

describe specific factors affecting public-private collaboration in Denmark, which are directly 

influenced by the aforementioned social, political and cultural dimensions of Denmark, as well as 

the effects of networking. Recognizing these factors will be useful to foreign firms considering 

collaboration with a public Danish organization and is meant to inform and prepare them for the 

inherent challenges in such an arrangement.     

 
 

VIII: Conceptual Framework- Collaboration Facilitators / Inhibitors 

 
 The success of collaboration between public and private spheres is not only dependent 

upon organizational conditions, governmental policies or the existence of peripheral support 

organizations, but also upon historically developed factors and conditions intrinsic to the 

collaboration’s environment. Public-private collaborations within the Danish life science 

innovation system are affected by four such factors: informal interaction, absorptive capacity, 

Danish identity and labour mobility. Such factors are born from context and develop naturally 

within Danish organizations which have evolved within the Danish system, where they have 

absorbed Danish social, political and cultural values, and have been exposed to networking 

opportunities throughout existence. These factors, which are a product of Danish origin, behave 

as facilitators to collaboration by enhancing communication, forging opportunity and increasing 

chances of success. However, foreign firms seeking access to the Danish system are likely to be 

negatively affected by such factors, as they have been exposed to the values and established 

networks of a different country. When a collaboration commences between two parties- one 
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having been exposed to these Danish factors, and the other lacking any attributes of Danish origin, 

these factors have the potential to limit connectivity, cripple cooperation and restrict performance. 

Therefore these factors have dual and opposing effects: in a homogenous Danish collaboration, 

these factors will facilitate the process; in a heterogeneous collaboration whereby one partner is a 

foreign entity, these factors will act as barriers to the collaboration. 

 

 The model below represents the Danish life science innovation system with only Danish 

participants. The key actors- the Danish government, public institutions, companies and 

intermediaries- are independently portrayed in circles. Intermediaries interact directly with 

Danish companies and public institutions via means explained in Section VII, such as assistance 

in collaboration, searching partners or facilitating communication. The Danish companies and 

public institutions reciprocate to the intermediaries through funding, such as with payment for 

services or membership fees to the MVA. The Danish government plays an indirect role, 

supporting intermediaries and public institutions through policy measures and administering 

funds. In certain cases the government may also support Danish companies with financing, 

although this is beyond the scope examined. Public institutions and Danish companies are linked 

through the topic of focus for this paper: collaboration. This collaboration may also involve 

intermediaries, as in the case with ‘performance contracts’ funded by the government. Public 

institutions are also influenced by other sources, as depicted by the EU, Foundations/Grants and 

Internal (internal structures within the institution). These peripheral parties in the model often 

contribute financially and in return may have a say in the research direction taken by the public 

institution, such as the case with the foundations of the dominant firms. For the sake of simplicity, 

the model excludes other peripheral actors which may have a role in the system. This could 

include external sources of financing such as investors and market capital, or international 

partners to universities and companies. 
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 Figure VIII.1: The Danish Life Science Innovation System 

 

 

EU 

Collaborations 
- Joint Research - Industrial PhD - Consultancy 
- Contract Research Projects - Tech Transfer (licensing) - Funding 

 

 

Public 

Institutions 

Foundations/Grants 

Internal 

Informal Interaction 

Absorptive Capacity 

Danish Identity 

Labour Mobility 

 

 

Intermediaries 

Funding/Policies 
Interaction 
Influence 

 

Danish 

Companies  

 

Danish 

Government 

 



50 50 

 

Along the bottom of the model, influencing collaborations, is the four factors. Each of these 

factors has been formed and enforced by the historical context of Danish society, in terms of 

culture, government policy, social values, opportunities to network and geographical coexistence. 

As mentioned earlier, if both the public institution and the company are Danish- these will have a 

positive effect. If the company is foreign, then these factors are likely to have a negative effect. 

Each of these factors will now be examined individually in detail, including how they are likely 

to affect collaboration, or the likelihood of establishing a collaboration. 

Informal Interaction 

 According to innovation system literature, the emergence, deployment and transformation 

of dynamic capabilities in a system are the result of a historic and context-dependent process. 

Innovation systems are described as flowing networks of individuals, private organizations and 

public institutions- all characterized by embededness- which depend on routine internal 

interaction to stimulate and sustain innovative thinking (Rosiello, 2008). The life science 

industries, due to the upstream nature of scientific discovery, are fields in which public research 

is a significant source of knowledge to the entire innovation system. These industries display a 

high degree of formal linkages between public institutions and private companies in terms of 

collaborative structures, as well as a mutual reliance on literature (research publications) and 

other codified knowledge; however, researchers are also prone to sharing knowledge via the so-

called ‘unpublished grapevine’ of informal networking and interaction (Lynskey, 2006). This 

suggests that formal public-private collaborations within the life science industries are 

complemented by informal interaction, in which Papaioannou (2011) insists geographical, 

organizational and technological proximity plays an important role. The geographical dimension 

of proximity relates to the notion that less physical distance between actors will facilitate face-to-

face interaction and indirectly assist in the innovation process (only geographical proximity will 

be covered in relation to informal interaction, while organizational and technological proximity 

will be approached in subsequent sections). The impact of geographical distance on collaboration 

has been a widely discussed topic, revealing that face-to-face interactions (planned and 

serendipitous, formal and informal) foster knowledge transfer between parties, especially in terms 
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of information rich, tacit knowledge (Petruzzelli, 2011). The close proximity of collaborators also 

helps in building trust, as informal events such as conferences, seminars or networking socials 

permit one-on-one relationships, friendships and opportunities for former colleagues and 

classmates to interact. This also reflects the tendency for large organizations to locate within 

clusters in order to benefit from the knowledge spillovers and networking opportunities. This is 

reiterated by Ponds et al. (2010) who posit that informal knowledge exchange is one of the most 

important mechanisms for knowledge spillovers, often taking place through social networks, 

which are to a large extent highly localized. Doloreaux and Parto (2004) also emphasize the 

ability of networks of informal social relationships in a limited geographical area to establish a 

specific image, representation or sense of belonging amongst participants, which positively 

influences local innovative capability through synergic and collective learning processes.  

 One could conclude that foreign firms seeking collaboration with public institutions in 

Denmark may be at a large disadvantage, as they are highly unlikely to have the same network 

relationships and interaction opportunities as local firms. The foreign firm may have the ability to 

physically locate themselves within the confines of an active network, but establishing personal 

relationships, friendships or trust with locals within the network takes time, and often a large 

personal investment on the part of the employee. This disadvantage can be mitigated by 

recruiting local talent that already has an active role and historical presence within the network. 

From this point, having a number of ‘connectors’ within the company can open doors to the 

introduction of other personnel through informal interaction and networking functions. Many 

firms also choose to phase in their operations into new innovations systems. Most foreign 

ventures within the life sciences begin by establishing a listening post, whereby an office of a few 

individuals assess the system’s dynamics, the potential for growth and relevance to the strategic 

and technological direction of the interested company.  

 Although, for many foreign companies it is not realistic to invest in locating 

geographically within these networks until a critical level of local connections have been 

established, thereby mitigating the challenges once physically moving to the location. Rosiello 

(2007) has found that most companies, even those at the early stages of development, have 

strategies for collaboration and knowledge acquisition that go beyond their national borders. 

Often these involve loose (long distance) collaboration or relationships with suppliers, co-
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developers and potential customers. Direct connections to public institutions are less likely, 

however access to individuals employed at public institutions is entirely viable given the 

propensity for these professionals to participate in informal events. Thus foreign firms are likely 

to establish local connections through a variety of methods that involve informal interaction, such 

as attending conferences, exhibitions, seminars and workshops, which can potentially lead to 

collaborative relationships in the future. Rosiello (2007) suggests these weak ties founded within 

the target innovation system are a common source of valuable market and regulatory information, 

uncodified knowledge and informal contacts that can be transformed into formal collaboration. 

 Frenken et al. (2010) agree that geographical proximity may no longer be a necessary 

condition to precede opportunities for collaboration. They propose that, methodologically, there 

is now less focus on estimating the geographical localization of knowledge spillovers, but rather 

more attention paid to the accessibility of knowledge through networks in which knowledge 

spillovers may flow, including social networks, professional associations and inter-organizational 

networks. All of which are commonly accessible without necessarily locating within near 

proximity. Therefore it is suggested that geographical proximity is not a necessary condition for 

access to informal interaction or knowledge spillovers, but social ties, local network penetration 

and relationships with local individuals are the true facilitators (Frenken et al., 2010). This 

reinforces the related notion that innovation can be thought of as being embedded in social 

relationships (Doloreux and Parto, 2004). Not only does the informal interaction and network 

access produce more opportunities for possible collaborations, but regional systems with stronger 

social capabilities and a broader knowledge base will tend to be better equipped to exploit new 

technological opportunities, adapt existing activities to emerging business environments and 

contribute to new regional advantages. Thus, modern social networks may prove to be 

increasingly defining features of a successful innovation system and critical channels for 

knowledge diffusion and learning (Iammarino, 2005).  

 In a more general sense, informal interaction can bring stark benefits to public-private 

collaboration. Research of knowledge intensive clusters, such as the Boston area, have 

determined informal mechanisms and local webs of weakly tied organizations to be crucial in 

knowledge transfer. Informal networks are valuable sources of information about what is going 

on in the science base, the presence of trustworthy collaborators and the requirements of end-
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users. These networks exemplify important channels for exchanging tacit information and 

opening dialogue with investors and policy makers (Rosiello, 2007). The importance of informal 

interaction also creates added appreciation for the role of intermediaries in the innovation system. 

The MVA, in particular, coordinates many events with the intention of providing the opportunity 

for various professionals to congregate, interact and forge valuable linkages. The government 

may also play a role in increasing opportunities for informal interaction. DASTI, as part of its 

‘internationalization of research and innovation’ strategy, supports a number of universities in 

Denmark with funds to hold networking conferences and attract private foreign collaborators 

(MSIHE, 2012).      

Absorptive Capacity 

 Cohen and Levinthal’s (1990) seminal concept of absorptive capacity can be defined as ‘a 

firm’s ability to recognize the value of new information, assimilate it, and apply it to commercial 

ends’. In other words, a firm’s ability to evaluate and utilize outside knowledge is related to the 

firm’s level of existing knowledge. If existing knowledge inside the firm is too homogenous, it 

will be unable to interpret and integrate new knowledge, potentially resulting in rejection of the 

new knowledge- something commonly known as the ‘Not Invented Here’ syndrome (Katz and 

Allen, 1982). The existing knowledge inside the firm must have a certain level of heterogeneity 

in order to interpret new, dissimilar information. The new knowledge presented to the firm must 

also be somewhat diverse in comparison to the existing knowledge if the firm wishes to augment 

their capacity for making linkages and associations pertinent to innovation. Yet there must also 

be enough overlap between the new and existing knowledge to permit communication and 

understanding. The cumulative effect of absorptive capacity and its role in conditioning 

expectations can often confine firms to operating within a specific domain and neglect external 

opportunities. For instance, the cumulativeness of absorptive capacity creates expectation 

formation for future technological advancements and investments, resulting in path dependency. 

This may stop a firm from investing in their absorptive capacity in an evolving research field and 

never assimilate new and valuable technology- something termed ‘lockout’ (Cohen and Levinthal, 

1990). 
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 The application of absorptive capacity is not only reserved for analysis at the firm level, 

but can be broadened to explain the innovation performance of entire economic systems. As is 

evident in evolutionary theories of technological change, the dynamism of an economic system is 

dependent upon a system’s access to and efficient use of knowledge. More specifically, the 

economic system’s potential rests upon three functional dimensions (Iammarino, 2005; pp. 501): 

 

1) Absorption of new knowledge, technology and innovation for adaptation to local needs; 

2) Diffusion of innovations throughout the regional social fabric to strengthen the existing 

knowledge base; and 

3) Generation of new knowledge, technology and innovation 

 

The ability of a region to absorb, diffuse and generate new knowledge is affected by the people 

and institution-embodied attributes of the location, such as investments in human capital, skills 

upgrading and level of diversity. Learning occurs through the employment of informal channels 

for the exchange of tacit and ‘sticky’ knowledge, which are embedded in the contexts of 

interactions among various actors and organizations; the shared common habits, attitudes and 

conventions of the culture; and the historically cultivated institutional settings (Iammarino, 2005).  

Tacit, ‘sticky’ or embodied knowledge is embedded in contexts, whereas codified knowledge can 

be decontextualized and potentially traded on a market (Zawdie and Leydesdorff, 2010). 

Absorptive capacity of the region is also dramatically influenced by diversity, since innovation is 

more likely to occur where there is a diverse technological, social and economic culture, and such 

an environment is likely to promote a combination of both exploration and exploitation of new 

and existing assets (Iammarino, 2005). It is also widely accepted that new combinations of 

existing technologies often form the basis for new innovations, suggesting that the development 

of new technology can be spurred by the rearrangement of existing technological competencies 

and capabilities. Thus, internally accumulated technologies will positively influence an actor’s 

ability to generate new innovations, independently or jointly with other parties (Petruzzelli, 2011). 

Collaboration within economic systems often contain actors that share a common framework of 

understanding based on common behavioural practices, including what Coenen (2007) refers to 

as the technical culture- a ‘way to develop, store and disseminate knowledge, technical know-
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how, norms and values- that is linked to the specific type of activity’ (pp. 806). In the case of the 

Danish system, this has obvious benefits to local organizations that have developed within the 

system and are exposed to the ‘technical culture’, as opposed to foreign entities which may never 

fully understand the intricacies and peculiarities developed within the tightly knit, interactive 

Danish ecosystem. The foreign firm may have difficulty absorbing tacit knowledge which is 

exchanged in channels embedded in the Danish context, including the actors, culture and 

historical setting of Denmark. 

 Similar to the role geographical proximity can play in enhancing informal interaction, the 

technological relatedness- or technological proximity- of two collaborating parties can determine 

their relative absorptive capacity.  Petruzzelli (2011) insists technological relatedness is strictly 

related to the notion of absorptive capacity and that in order to effectively collaborate, the 

existing technological knowledge of an organization must be similar to the incoming knowledge 

on a basic level, but differentiated on a specialized level. The greater the technological 

relatedness in basic technologies, then the greater the relative absorptive capacity, resulting in a 

higher likelihood the collaborators will learn from each other. However, this can also have 

negative effects if the partners are too similar. Partners with analogous technological bases may 

experience detrimental effects on learning and innovation, which in the worst case scenario can 

result in technological ‘lock-in’. This occurs when similar perspectives and knowledge bases 

limit the recognition of new technologies or market opportunities.  Therefore it is important to 

seek collaboration where there is a certain divergence in technological specializations between 

participants. In fact, Petruzzelli (2011) asserts that ‘exposure to a partner’s different cognitive and 

technological frames may yield novel insights, as firms benefit from external economies of 

cognitive scope’ (pp. 311). Therefore it is possible to conclude that too little technological 

distance may restrict openness to new ideas or opportunities; whereas too much technological 

distance can create issues with communication and mutual understanding. The potential benefits 

of partner diversity are also reiterated by Rosiello (2007), who suggests that the transferring or 

learning of tacit knowledge requires an ability to interpret it within a defined cognitive 

framework and relate it to familiar categories. Thus when partners from different socio-cultural 

contexts approach a common problem, each may suggest distinctive ways of approaching 

solutions or assessing the scenario.  
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 When considering absorptive capacity in collaborations specific to public-private actors, 

Petruzzelli (2011) suggests another factor to be considered alongside technological relatedness: 

the existence of long-term relationships. Two parties that have been involved in repeated 

collaborations tend to establish stronger inter-personal ties over time, giving a better 

understanding of each other’s needs and capabilities. Having established prior ties contributes to 

the development of trust between individuals, which becomes transferred to the inter-

organizational level, eventually increasing transaction efficiency, improving communication and 

tacit knowledge exchange. In addition, prior collaborative ties between public and private entities 

make it easier to align goals, reduce barriers and avoid organizational and coordination 

difficulties that tend to characterize first time collaborations.  

 

 Therefore it appears foreign firms have two factors to consider in relation to absorptive 

capacity: technological proximity and the existence of long-term relationships. Having developed 

in a foreign environment with different exposure to technologies, different historical paths and 

employees with a foreign education, international firms are likely to have a lower technological 

relatedness- and relative absorptive capacity- to a Danish institution, at least in comparison to a 

Danish firm. This may hamper communication, the exchange of tacit knowledge or mutual 

understanding of basic problems. However, having a diverse technological base can also offer 

benefits, such as an added perspective, novel insights and less chance of technology lock-in. The 

diversity presented by the foreign firm can also assist in enhancing the overall absorptive 

capacity of the entire region. In terms of prior relationships with Danish institutions, the foreign 

firm is highly unlikely to have any established, although beginning through cooperation on small 

projects or through long-distance collaboration are two ways to initiate such relationships.    

Danish Identity 

 The third factor affecting public-private collaboration within the Danish life science 

innovation system relates to the role of Danish Identity. National identity plays a role in any type 

of collaboration featuring a foreign entity, and many of the effects can be witnessed at both the 

personal and organizational levels. As seen in Section IV, public-private collaborations can be 

explained in terms of sociology, in which public and private actors cooperate in pursuit of the 
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common good, often bound by a shared territorial identity and cultural values (Papaioannou, 

2011). However, this is an unlikely scenario when a foreign firm is involved, in which case only 

the public Danish institution will possess the territorial identity whilst the foreign collaborator 

attempts to conform or cope to the best of their ability. Smith and Dickson (2003) argue that 

geographical context largely shapes a collaboration and the participants’ ability to learn and 

cooperate. For instance, the geo-cultural context in which a collaboration takes place creates 

expectations about the rules of behaviour governing the conduct of the collaboration and the risks 

associated with different activities. Behaviours, expectations and preferences are all connected to 

actors’ identities and to their historical participation in a particular production system. Common 

conventions, such as practices and routines, and their informal or institutional forms, amount to a 

set of acknowledged and shared rules which bind individuals together so that mutual behavioural 

expectations coordinate their actions. Special emphasis should be placed on the importance of 

shared conventions as they often facilitate technology-based communication and learning through 

interaction. Smith and Dickson (2003) also identify five types of knowledge which contribute to 

a common cultural base in collaborations:      

 

1. Common or shared language 

2. Common technical knowledge, such as shared research techniques 

3. Common organizational knowledge, such as compatibility in how collaborators are 

internally structured  

4. Common market intelligence, for example, learning what is necessary from each other to 

compete in the market 

5. Common understanding of regulatory processes, standards and innovation support 

systems 

 

When two collaborators come together, each has their own knowledge, cognition and rules which 

have developed over time. Smith and Dickson (2003) insist a successful collaboration will 

involve the formation of a conventional identity between actors, including the five types of 

common knowledge listed above. For each of these five types of knowledge, it is apparent it 

would be easier for two Danish collaborators to achieve a common identity than a Danish-foreign 
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mixture.  Either the foreign firm will have to socialize itself into conforming to the Danish 

institution or both parties will have to make a compromise and develop common knowledge, 

which could possibly take a long period of time. Although, it is important to note that reaching 

this level of shared identity is not a precondition to successful collaboration, as there are many 

instances where parties retain their individuality and still manage to succeed in collaboration. 

 Collaborators with a shared national or cultural identity are also likely to have less 

cognitive distance and more complementary knowledge between them, which helps when 

information is incomplete and assumptions or anticipation are necessary, such as when 

knowledge cannot be formally articulated (Rosiello, 2007). Possessing the same national identity 

as your collaborator can also facilitate the establishment of trust and avoid any potential effects of 

‘foreignness’ which may be held by the host collaborators (Frenken et al., 2010). These feelings 

of mutual trust and identity are able to guide cooperation beyond commercial values and 

individual self-interests to promote sustained learning and innovation (Papaioannou, 2011). In a 

collaborative setting, innovation is a matter of cooperation, and cooperation in general is 

accelerated by the existence of social norms and common understanding (Asheim and Isaksen, 

1997). A collaboration involving individuals of the same national or cultural identity means that 

all actors of the innovation chain speak the same professional language and produce pervasive 

and systemic effects that encourage the development of specific forms of capital derived from 

social relations, norms, values and interaction in order to reinforce innovative capability and 

knowledge creation (Doloreux and Parto, 2004).  

 

 Danish identity also has the power to indirectly affect collaborations, and innovation in 

general, through the inherent governmental framework. Similarly to the national biotechnology 

innovation system in Scotland or the regional biotechnology cluster surrounding Cambridge, the 

Danish life science innovation system has a number of representatives from private firms sit in 

public policy advisory boards. This helps policy makers understand the needs of private industry 

and balance public and private interests. At the same time, it allows private firms to gain 

knowledge of the policy-making process and understand the importance of public interest 

(Papaioannou, 2011). However, this leaves room for speculation that powerful private firms with 

employees that hold advisory positions to the government have the ability to lobby regional or 
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national policy in favour of their interests. Because these private firms and governmental policy 

makers hold a shared Danish identity, it would be easy to see their objectives are tied: the policy 

makers want to provide benefits to Danish society, while the private firms understand the 

profitability of servicing the Danish market with these benefits. Thus policies may be directed at 

facilitating collaboration between Danish institutions and Danish companies, whereby the results 

provide both public and private benefits. A foreign company is less likely to have knowledge 

about the interests of Danish society- as well as lack a representative to sway policy makers- in 

comparison to a Danish company. This leaves foreign firms at a disadvantage when trying to 

establish collaborations with Danish institutions as the concept of public interest can constitute a 

major criterion of collaboration, and their research focus may not be an area consequential to 

Danish society. This is evident in Scotland, where ‘policy initiatives for public-private 

collaboration are guided by strong values of public interest, mutual trust and above all, Scottish 

identity…[where] the aim is to bring economic return and benefit to Scotland.’ (Papaioannou, 

2011; pp. 419). There is also the possibility that representatives of private local firms who hold 

an advisory role to the government influence what is considered ‘public interest’, as they can use 

the economic benefits of their activities as leverage, claiming it brings employment, wealth and 

development to society. 

 Aside from the indirect influence of Danish identity on government policy and 

collaboration, much of its influence can be explicitly seen on the mandates of the DASTI 

councils and commissions. For instance, the Danish Council for Strategic Research specifically 

targets challenges facing Danish society; the Danish National Advanced Technology Foundation 

supports Denmark’s further development as a high-tech society; the Danish National Research 

Foundation establishes Centers of Excellence aimed at strengthening Danish basic research; the 

Danish Council for Independent Research funds specific research activities that improve the 

quality and internationalization of Danish research; and government funded GTS ‘performance 

contracts’ must be of particular strategic relevance to Denmark (MSIHE, 2012). Considering 

these are all government approved mandates, they must be representative of the priorities of 

Danish society, and thus, reflective of Danish identity. This is by no means an anomaly of 

government policy, for it is in the best interest of every ruling government to contribute to the 
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growth and development of the nation, but it also emphasizes the barriers faced by foreign firms 

wishing to access the Danish system, but have something less significant to offer Danish society.  

 In addition to public policy effects, Danish identity also influences the private sector. This 

is because the Danish life science industry is built around the dominance of a few select firms 

(Novo Nordisk, Lundbeck, LeoPharma, Coloplast, etc.), all of which have historical roots in 

Denmark and embody much of the path dependency developed during years of service to Danish 

society. The prevalence of these firms in the life sciences industry can create obstacles for foreign 

firms specialized in unrelated research fields, as many of the public Danish institutions, smaller 

private companies or service organizations cater to the research directions of these dominant 

firms. 

 Finally, Danish identity consists of several cultural attributes that, apart from 

neighbouring Scandinavian countries, can be considered progressive in many parts of the world. 

This means foreign firms contemplating collaboration with a Danish institution must consider the 

flat organizational hierarchies; low power distance; informal work environments; collectivist 

mentality; ubiquitous consideration for sustainability and the environment; and the widespread 

acceptance of gender equality in Danish society (Hofstede, 1991).  

Labour Mobility 

 As was recently made apparent in the segment pertaining to Informal Interaction, clusters 

and regional innovation systems interact and associate on a number of levels. Network interaction 

provides an arena for informal communication, building relationships and sharing knowledge, 

however it also provides visibility into opportunities present in the network marketplace. 

Informal conversations may lead to job opportunities or possibilities to shift into different 

research areas within a different organization. Although perhaps not the full intention, these 

networking and informal interaction events have the potential to function as quasi-recruitment 

socials where professionals are able to openly discuss their abilities and expertise, while others 

may openly express interest in hiring someone with such abilities and expertise. In addition, 

informal interaction among professionals in the life science industry could lead to the recognition 

of a gap in the market, whereby if a number of talented individuals combine their skills they may 

devise a way to fill the gap in the form of a new company.  
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 Universities and public research institutions are important in the innovation system 

because they teach, formally train, and consistently produce top talent for private industry. This is 

the reason so many private firms invest in research projects conducted by institutions, as the 

relationship represents a key strategic priority in the form of access to knowledge, competencies 

and human resources (Rosiello, 2007). Many private companies have long-term agreements with 

universities from which they attain knowledge and IP, potentially benefitting from the common 

effort of publicly employed staff. Often many staff develop relationships and strong links with 

the private companies during these partnerships, not to mention learning the mode of operation or 

research methods of the private company. This can lead to the one of the major channels of 

knowledge exchange in innovation systems: labour mobility. Although labour mobility is mostly 

associated with inter-firm movement in the private industry, the annual flow of university 

researchers to industrial employment make up a detectable percentage of this (Dahl, 2002). A 

study by Crespi et al. (2005) of the movement of patent-granted academics in Europe found that 

approximately 10% of researchers migrated to private firms within ten years of their patent being 

granted, while another 10% move on to other public research organizations. Many of these job 

migrants are part of a larger population of distinguished academic researchers referred to as ‘star’ 

scientists. ‘Star’ scientists have a profound understanding of scientific principles and copious 

experience in applicable methodologies that they have accrued in academic departments and 

laboratories, which often represent intangible assets that are difficult to imitate or replicate 

(Rosiello, 2007). They are often considered to be a technological asset in the form of ‘intellectual 

human capital’, through their possession of tacit knowledge and experience at the frontier of 

discovery in the life sciences (Gittelman, 2006). However, not all of these ‘star’ scientists are the 

sole possession of universities; they regularly own shares, occupy managerial positions or sit in 

advisory boards to private companies, meaning they have the close contacts and relationships 

needed when considering a move to the private sector (Rosiello, 2007). When employees move 

from one organization to another they transfer the knowledge embodied in them, which 

constitutes an important knowledge spillover mechanism within the innovation system (Ponds et 

al., 2010). This is based on the assumption that ideas are embedded in the minds of individuals 

and allows employers to take advantage of the knowledge accumulated by new employees in 
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their previous roles, thus knowledge flows between organizations through the movement of 

employees (Dahl, 2002).  

 Alternatively to labour mobility, knowledge is also dispersed around the innovation 

system through the creation of new firms by universities or university employees. These ‘spin-

off’ companies are often seen as the key drivers of economic change and growth in an innovation 

system. The tendency for spin-off companies is usually dependent on a number of factors, such 

as university policy, underlying technology, team composition and network relationships 

(Petruzzelli, 2011). They contribute to knowledge diffusion because spin-offs build on the 

experience accumulated in the parent organization and allow for closer ties with a greater portion 

of the private sector. Similar to spin-offs, start-up companies are newly founded private 

organizations started by experienced reseachers, often many of which come from universities or 

other public institutions. The life sciences are a highly dynamic sector where new small spin-offs 

and start-ups compose an important part of the industrial dynamics. For instance, in Denmark in 

2010, more than half of new start-ups in the life sciences had their roots in public research 

institutions and universities (Pålsson and Gregersen, 2011). With regards to spin-off companies, 

in 2010 there were eleven new enterprises created from public research institutions in Denmark, 

up from 8 in 2009. Ten of the new organizations had their roots in universities while one emerged 

from a public research hospital (Ministry of Science Technology and Innovation, 2011). The 

situation is similar in other countries with highly developed life science clusters, for instance, in 

Scotland and Sweden approximately 52% and 72% of new dedicated biotechnology firms in 

2006 were spin-offs from public research organizations, many of which still hold strong links to 

the parent organization (Rosiello, 2007). Spin-offs represent an important mechanism for the 

commercialization of academic knowledge and add to the robustness of a cluster since they tend 

to locate in proximity to the parent organization, creating high concentrations of these firms 

around universities and public research institutes (Ponds et al., 2010).  

 The close connections maintained between spin-off/start-up companies and the original 

research institutions can potentially have positive benefits for public-private collaborations in 

Denmark. Close relationships and business links are likely to enhance the possibility of 

establishing a collaboration, as there is less uncertainty regarding the abilities and competencies 

of each partner. Academic researchers that form spin-off and start-up companies are likely to be 
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successful and well-respected within the research community, also having likely achieved patents 

or similar success within the research institution- meaning universities are potentially more open 

to collaboration with the individual and their new firm. Similarly with labour mobility, the 

presence of former academic research staff in a new private organization is likely to increase the 

level of trust and likelihood of collaborating. These individuals that have moved to the private 

sector are also likely to have maintained relationships with staff within the public institution and 

have a deep understanding of how the institution operates, its methodologies and research 

techniques, as well as an understanding of the department dynamics and inter-personal 

relationships. All of these considerations would facilitate the communication and operation of a 

collaboration, provide more appreciation for the underlying mechanisms and a greater 

recognition of each others’ needs and capabilities (Petruzzelli, 2011). These factors can also 

beneficially affect the collaboration through the elevation of absorptive capacity. In order to 

exchange tacit knowledge, both the sender and receiver must be familiar with the ‘code’ of tacit 

knowledge. Reciprocal understanding of the code is formed through prolonged and repeated 

interaction between the sender and the receiver (Lawson and Lorenz, 1999). In the context of a 

collaboration, having a former colleague working in the opposing organization means they will 

have the shared knowledge, ‘codes’, language and conventions developed over years of prior 

experiences needed to ensure sufficient absorptive capacity and the exchange of tacit knowledge. 

  

 When foreign firms consider entering the Danish life science system they must 

acknowledge the disadvantages facing them in comparison to local firms. Foreign companies 

seeking collaboration will not have the same prior ties, knowledge or relationships accrued by 

their Danish counterparts, considering there is a much higher chance a former academic 

researcher could be a part of the Danish firm. The benefits are constructed over years of labour 

mobility, interdependence and coexistence within the system. Public organization researchers are 

more likely to establish start-up and spin-off firms independently than to join a newly arriving 

international firm, unless that foreign firm is of considerable stature. Thus a foreign firm should 

seek to recruit local talent with appreciable experience and connections within the system, in both 

the public and private spheres. This will decrease the level of uncertainty when considering a 
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collaboration as well and increase the absorptive capacity needed for compatibility and successful 

knowledge exchange. 

IX: Implications for Foreign Firms 

 
 The opening sections of this paper have provided a comprehensive overview of the 

Danish life sciences innovation system in order for foreign firms to familiarize themselves with 

the appropriate structure, actors, roles, and activities. In addition, the preceding sections 

discussed the factors potentially affecting a collaboration, or establishment thereof, with a public 

Danish institution, should the arrangement be pursued. In its entirety, the information presented is 

meant to help mitigate the incoming firm’s ‘liability of foreignness’ by helping the firm properly 

understand and prepare for the range of challenges ahead when entering the Danish market in 

such a manner (Zaheer, 1995). Following are some of the key considerations for a firm interested 

in a partnership with a public Danish institution.   

 

 One of the key take-aways for foreign firms is to understand that regional innovation 

systems are constructed and formed by the historical dynamics of industrial, socio-economic and 

political institutions (Papaioannou, 2011). The innovation policies, institutional arrangement, 

manner of public-private interaction, historical decisions of government and national culture have 

all contributed to the trajectory of the Danish innovation system (Freeman, 1987). Foreign firms 

need a solid understanding of how this system has been historically shaped so they may better 

comprehend the motives and direction of the system and its actors in the future. Foreign firms 

must realize that RISs are characterized by embeddedness and must attempt to establish deep 

cultural, institutional and political connections in order to achieve this embeddedness, despite the 

difficulties and time needed to do so. The Medicon Valley cluster, for example, appears to have 

developed naturally as a social network built upon social interaction, and innovation and tacit 

knowledge transmission, facilitated by a shared cultural background (Engelstoft et al., 2006). 

Such as sense of belonging and shared cultural background is not something a foreign firm can 

purchase or easily adopt, instead they must acknowledge its presence and remain open to 

interaction and learning. Openness and interaction are key attributes of the open innovation 

ecosystem in the Medicon Valley, and foreign firms must be prepared for the accompanying 
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socio-cultural aspects, such as a non-hierarchical business culture, an informal work environment, 

open information flow and social tolerance.  

 Similarly, the foreign firm must understand the historical context of how the life sciences 

have developed in Denmark and the power of few dominant firms in shaping the direction of 

research in the system. These dominant life science firms provide a foundation for academic and 

commercial actors in the region to build upon, and directly influence the priorities and research of 

local institutions through partnerships and funding by their foundations. Foreign firms must be 

prepared to approach these preponderating research subjects or related fields if they are to be 

attractive to Danish institutions that are primarily driven by the path dependency of the large 

Danish firms and the system in general. Approaching a collaborative partner with a compatible 

research focus also improves the likelihood of technological relatedness and the subsequent 

benefits of enhanced communication, understanding and relative absorptive capacity. This will 

aid in the transmission of tacit knowledge during the collaboration. Collaboration with a public 

Danish institution presents a key strategic way to locate near the heart of knowledge creation in 

this system and provide access to new evolving talent trained by the prevailing methods of the 

system and possessing the local mentality. The long-term benefits of such collaborative activity 

mean foreign firms will be better equipped and assimilated to interact with the rest of the 

innovation system network, possibly opening doors for constructive knowledge spillovers, 

paralleled absorptive capacity and collaboration with local private industry in the future. 

Opportunities for collaboration in research areas outside the primary focus of the system and 

dominant firms are obviously present, however they may be more difficult to establish and 

funding may be less available. Foreign firms must also recognize they are lacking shared 

common conventions and Danish identity with their partner, which can hamper cooperation, 

expectations and trust. Foreign firms and Danish institutions must attempt to form a conventional 

identity through socialization, including common language, research techniques and knowledge. 

Alternatively, the foreign firm must make an outright effort to conform to the foreign institution 

and its Danish characteristics. 

 

 Foreign firms considering collaboration with a Danish institution must also consider the 

important role the government plays in policy measures and funding. Special attention is paid to 
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areas of research with relevance to Danish society and Danish identity, such as those that benefit 

public stakeholders. There is also outright support for cooperation between the public and private 

spheres. Foreign firms must keep this in mind if they are to benefit from the policies of the 

Danish system. They should approach collaborations in research fields which are seen to have 

strategic future importance to Denmark or communicate the long-term potential benefits that may 

arise from what is seen as impertinent research at the moment or only relevant in the international 

arena. This includes qualifying for government ‘performance contracts’ through the GTS 

institutes. Applying for relevant collaborations increases the chances of funding and favourable 

policy changes in the future, as well as plays to the strengths of the Danish innovation system. 

Taking advantage of generous funding by the Danish government towards public institutions 

allows the foreign firm to benefit from the effort of publicly funded staff without having to 

directly employ resources.  For example, data from 2010 showed that a total of 2,737 research 

agreements were signed between public research institutions and private enterprises in Denmark, 

of which one third were co-financed with public money (Ministry of Science, Technology and 

Innovation, 2011). The apparent existence of the Triple Helix structure in Denmark means 

foreign firms must be aware of the constant communication, interaction and networking between 

the spheres of university, industry and government. As was seen with the Triple Helix Circulation 

model of people, ideas and innovation, the Danish system feeds off interaction, cooperation and 

the mobility of labour through channels connecting the three spheres (Dzisah and Etzkowitz, 

2008). This Triple Helix structure facilitates collaborative projects and cross-institutional 

understanding which can aid foreign firms by establishing connections across institutional 

borders. 

  

 Another important resource available to foreign firms is the accessibility of intermediaries. 

Taking advantage of the network penetration of the Medicon Valley Alliance is absolutely 

necessary, perhaps by initially establishing a smaller listening post office to secure a presence and 

develop the network connections. Although, the foreign firm should also consider sending 

representatives to MVA functions just to develop personal contacts and relationships in advance 

of establishing a listening post. Membership with the MVA will permit bountiful opportunities 

for informal interaction, forming contacts and networking with relevant actors in the system, 
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which also results in access to the network labour pool and occasions to recruit talent. They may 

also advise on Danish law or regulations which are likely to vary significantly from their country. 

Overall the MVA acts as a valuable bridging tie to industry, public institutions and government 

representatives once the foreign firm has established a presence. Use of the GTS institutes and 

other similar intermediaries is also an option once a collaboration has commenced. These 

intermediaries can facilitate communication and translation of knowledge or make sense of 

intricacies in Danish or organizational culture that otherwise may prove to be impediments to 

foreign firms. They may also play a mediating role in instances of tension between the foreign 

firm and Danish institution which arise from cultural discrepancies. In cases of successful 

collaboration, the same intermediaries may be able to serve an upstream role by advising on IP or 

commercialization in the case where the collaboration has produced a patent worthy technology 

or process.  

 

 Finally, foreign firms should attempt to hire experienced senior researchers with 

experience in both the public and private sectors in Denmark. In this instance, they are not only 

hiring the network and personal connections of the researchers, but also the knowledge accrued in 

their previous employment. This previous experience of the researcher will increase the 

likelihood of establishing a collaboration with the researchers’ former institutions as well as 

strengthen the absorptive capacity of the foreign firm and its employees. This increases the 

chances of tacit knowledge exchange, improved communication and overall success of the 

collaboration.    

X: Implications for Government Policy 
 
 By mapping the Danish system and making apparent the inhibitors affecting the entry of 

foreign firms into collaborations with Danish institutions it may also be possible to assist 

government policy makers in creating more informed public initiatives on behalf of the life 

sciences community. The life sciences, like any other advanced technology industry, cannot 

survive in isolation and must be exposed to the progress and advancements of the international 

community in order to endure. Effectively attracting foreign firms ensures new discoveries, talent 

and investment continue to grow the life sciences in Denmark, which can be facilitated or 
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arrested by the policies and governance of the Danish ministries. The following considerations 

should be taken into account by policy makers when contemplating the ease of which foreign 

firms enter collaboration with public Danish institutions. 

 

 Policy makes must acknowledge the particularities that create a strong regional innovation 

system, such as understanding the relevance of infrastructural and superstructural characteristics 

of the region (Cooke, 2001). Allowing regions to have autonomous spending along with taxation 

authority provides extra capacity to implement regional initiatives, which is found to stimulate 

local innovation and promote strong RIS potential. Equally important is easy access to public and 

private finance from both the national and regional levels, as well as investment in hard and soft 

infrastructures such as telecommunications, science parks and higher education. Effective 

regional initiatives, consistent investment in infrastructures and fluid funding of public-private 

cooperation can convince foreign firms of the benefits of Denmark’s economic structure. Policy 

makers must recognize the Danish life science innovation system has emerged from a bottom-up 

approach, in that the cohesion and cultural embeddedness of the region results in high interaction 

between network participants and non-hierarchical diffusion, exchange and absorption of 

knowledge (Iammarino, 2005). Policy makers must play a supportive role in monitoring, 

consultation, delegation and networking duties without prescribing authoritative controls on the 

system. In the eyes of a foreign firm, a system displaying more autonomy, flexibility and self-

regulation is preferred over a system governed by an authoritative public body with domineering 

policies which can change without warning and be imposed throughout the system.   

 

 By opening doors for foreign firms to collaborate with local Danish institutions, policy 

makers are provided with an alternative view into the needs and demands of the public through 

an international perspective. Foreign firms may be seeking to advance research which resolves 

issues or satisfies demands in their home country, many of which may be relevant to Denmark in 

the future. Through the open lines of communication flowing from public institutions, up through 

advisory boards and councils and commissions of DASTI to the decision making levels of Danish 

government, there is the potential for policy makers to learn about these future considerations and 

direct attention and funding towards the appropriate research before the consequences are felt in 
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Danish society. Similarly, there may be instances where foreign firms seek out collaboration for 

the commercialization of a novel technology in the Danish market, which can bring beneficial 

knowledge externalities to the system and overall contributions to the welfare of Danish society. 

However, DASTI’s tendency to predominantly fund and initiate policies only applicable to 

Danish society can possibly have drawbacks. The nature of discovery in the life sciences is 

constantly evolving and leaping forward with innovations, ignoring non-relevant areas of 

research now dismisses any possibility of valuable spin-off discoveries in the future. This could 

be mitigated by appointing representatives from larger foreign firms operating in Denmark to sit 

in advisory roles to public policy boards. Even if that individual is of Danish origin they would 

be able to represent the opinions of foreign firms operating in Denmark. Currently only members 

of Danish university management and directors of private Danish organizations such as 

Novozymes, A.P. Møller-Mærsk and Carlsberg hold such posts (DASTI- Councils and 

Commissions, 2012). This is congruent with another problem inside the Danish life sciences 

innovation system: the dominance of a few mature Danish firms. The supremacy of several 

Danish firms and their influence over the entire system- in both public and private sectors- deters 

the expansion of research down alternative avenues. Policy makers need to purposely branch out 

funding into areas less relevant to Danish society and the flagship Danish firms. As was also seen 

in Section V, there appears to be an inherent failure in the Danish system to consistently convert 

basic research into viable innovations. The introduction of foreign firms into the fray may help in 

the commercialization of basic research by strengthening the diversity of university- industry 

interaction, introducing new research or commercialization methods, and diversifying the 

technological relatedness of the system. 

 

 Promoting diversity in research, people and organizations also increases the absorptive 

capacity of an entire region, as assortment in technology, social structure and culture stimulate 

exploration and exploitation of new and existing knowledge (Iammarino, 2005). Thus the 

introduction of foreign personnel and firms does not only have direct economic consequences, 

but also indirect benefits by raising the absorptive capacity of the entire system. In understanding 

this, the Danish government has done a commendable job in engaging foreign firms and 

employees through attractive work conditions and compensatory schemes. Low corruption, high 
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innovation capability, readily available public and private financing, low corporate taxes and 

attractive tax schemes for researchers all contribute to presenting Denmark as a desirable 

destination to operate (Work in Denmark, 2012). However, these benefits need to be clearly 

visible on the international stage and presented in tandem with the beneficial attributes of the 

system itself. Communicating these benefits to the international community should be a high 

priority of the Danish government if they wish to compete with other world-class life science 

hubs like Cambridge, Boston or Basel. At the moment, the Medicon Valley Alliance plays the 

lead role in representing the Danish life sciences on the international stage through the Medicon 

Valley cluster. Although the Danish government directly funds the MVA through ventures such 

as the Life Science Ambassador Program, the MVA is a predominantly independent organization 

servicing the network. The Danish government must select to either invest more heavily in the 

MVA to continue promoting the life sciences in Denmark abroad, or increase the visibility of 

government initiatives such as Invest in Denmark or Copenhagen Capacity, neither of which is 

solely dedicated to the life sciences to the same degree as the MVA. Alternatively, the Danish 

government should also consider directly hosting conventions and informal networking events 

for foreign government delegations to communicate local regulations and the benefits of 

operating in the Danish system, beyond those which they fund through universities and 

intermediaries.  

 

 The Danish government has also done an exemplary job in promoting and permitting 

labour mobility within the Danish system. Highly accessible venture capital and low barriers to 

creating spin-off and start-up companies means researchers are free to take the entrepreneurial 

step in forming their own company (Pålsson and Gregersen, 2011). The Danish Flexicurity model 

also allows for high labour market flexibility and good security for workers (Invest in Denmark, 

2012). The model combines the easy hiring and firing practices of employees with social security 

and rights and obligations for the unemployed, meaning the movement of labour around the 

system is open, easy and relatively low risk in comparison to other countries.  
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XI: Conclusion 

 

 This paper has mapped the Danish life science innovation system for the benefit of 

foreign firms and Danish public policy makers. Explicitly depicting the structure, participants and 

activities of the system can aid foreign firms in understanding how the system operates, while 

policy makers may take notice of the gates and barriers facilitating or inhibiting the entry of these 

foreign firms.  Investigation into the system uncovered four factors that regularly affect public-

private collaboration within the Danish life sciences, all of which are products of the historical 

context of Denmark shaped by social, political, cultural and networking dimensions. Informal 

interaction, absorptive capacity, Danish identity and labour mobility can all prove beneficial 

when a public-private collaboration involves two Danish parties, but suddenly become 

detrimental when one party is of foreign origin. The success in a foreign firm’s collaboration with 

a public Danish institution is dependent upon their ability to mitigate these factors or otherwise 

translate them into an advantage. The Danish government also needs to take notice of these 

factors and implement policies and initiatives to reduce their effect while still promoting local 

innovation and development. Overall, the Danish life science innovation system benefits from a 

tradition of interaction, cooperation and knowledge sharing between lead companies, start-ups 

and spin-offs, the triple helix structure of university-industry-government collaboration, regional 

support organizations and public research institutions. 

 

 As this study has focused specifically on Denmark, and more so, within the life science 

industries of Denmark, there would seem to be little generalizability of the research to other 

countries or industries. However, that is not necessarily the case. In a globalized and competitive 

world, the capability endowments of all countries must be continuously renewed, raising the 

demand for interactive learning, networking, fresh knowledge, diverse perspectives and the 

mobilization of complementary assets to respond to new challenges and opportunities (Rosiello, 

2008). This essentially means every country and industry is better off when there is a foreign 

presence to replenish these qualities. This study can inform other countries and industries on how 

to attract foreign firms through open policies and interaction, as is seen in Denmark. In fact, the 
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factors and characteristics found in the Danish life science innovation system are not at all 

exclusive to either Denmark or the life sciences- but rather are applicable to all types of 

innovation systems. For instance, the OECD (1997) asserts that knowledge spillovers in 

innovation systems flow through four basic channels: 1) Interaction among firms 2) Interactions 

among companies, universities and public research laboratories 3) Diffusion of knowledge and 

technology to companies and 4) Movement of personnel. These are very similar to the factors and 

characteristics found in the Danish life science innovation system, and thus, the research from 

this study could potentially be applied to innovation systems in any country or industry. However, 

the structure and policies of government, composition of clusters, and presence of intermediaries 

is likely to vary in other countries, changing the dynamics of public-private collaboration. 

Similarly, the structure, interaction, maturity and technology of other industries would also show 

to be different form the life sciences. Therefore it would be beneficial for any country to model 

the specific system and uncover the distinctive factors affecting their collaborative arrangements 

for a particular industry. Therefore the country and industry type place inherent limitations on the 

research presented.  

 With regards to the implications for future research, it may prove valuable to conduct 

primary research into the pervasiveness of the four factors on public-private collaborations. This 

may include assessing their relevance within individual life science industries, such as measuring 

their impact within the pharmaceutical industry. It could also be interesting to measure the impact 

of a single dominant firm on collaborations within an industry by, for example, assessing the 

influence Novo Nordisk indirectly exerts on collaborations between public-private actors in the 

Medicon Valley. Finally, analyzing and measuring each of the four factors affecting a 

collaboration would give both firms and policy makers an idea about which is most significant, 

allowing for targeted actions on both sides.   
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Appendix 

Appendix I: Largest Danish life science companies  

Selected Danish large and old companies within life science 

  
Company EstablishedEmployees (FTE), 

Denmark 2006 
  
Pharmaceuticals     
LEO Pharma 1908 1200 
Lundbeck 1915 2000 
Novo Nordisk A/S excl. NNIT & NNE 
Pharmaplan (1989) 

1920s 10000 

Nycomed (as DAK) 1922 700 
Ferring Pharmaceuticals 1956/1999 400 
ALK-Abelló 1923/1992 500 
Biotech     
Carlsberg Research Centre 1875 175 
Danisco (incorporated in Genencor in 2005) 1872 1450 
    (excl. sugar 

division) 
Novozymes (split from Novo Nordisk in 2000) 1939 2200 
Chr. Hansen 1874 850 
Hearing aids and audiology measurements     
Oticon (W Demant) 1904 1300 
GN Resound (GN Syore Nord) 1943 400 
GN Otometrics (GN Store Nord) 1960 200 
Widex 1956 700 
Interacoustics (W Demant) 1967 150 
Sonion 1974 250 
Medical devices and analysis instruments (excl. 

audiology) 
    

Radiometer 1936 950 
Ambu 1937 350 
Coloplast 1957 2400 
Unomedical (first Pharma Plast, later Maersk 
Medical) 

1964 750 

William Cook Europe 1969 600 
  

Source: Gestrelius (2008) 
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Appendix II: Commercialization of research: OECD leaders 

 

 
Source: Danish Research and Innovation Agency (2010) OECD and national statistics 
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Appendix III: Division of authority in Danish research and innovation system 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: MSIHE- Ministry of Science, Innovation and Higher Education (2012) 
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Appendix IV: List of Current GTS Institutes 

 

AgroTech   http://agrotech.dk/en 

Alexandra Institute  http://www.alexandra.dk/uk/Pages/default.aspx 

Bioneer  http://www.bioneer.dk/ 

DBI - Danish Institute of Fire and Security Technology  http://en.dbi-net.dk/?LcId=en-gb 

DELTA - Danish Electronics, Light & Acoustics  http://www.madebydelta.com/ 

DFM - Danish Institute of Fundamental Metrology  http://www.dfm.dtu.dk/index.php?lang=uk 

DHI  http://www.dhigroup.com/ 

FORCE Technology  http://www.forcetechnology.com/en/ 

Danish Technological Institute  http://www.dti.dk/ 

 
 
 


