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Background: Due to the dynamic business environment and acceleration of 

technological renewal the need to pursue newest knowledge becomes crucial and more 

and more challenging for companies. Traditionally firms tended to keep R&D in-house 

but now they have to search for alternative approach to innovation, namely open 

innovation. Science parks are claimed to facilitate the process of inter-organizational 

collaboration and open innovation, in particular due to geographic proximity of on-park 

actors. 

Aim: This research is aimed to investigate the influence of geographic proximity of 

companies situated within a science park on collaboration and open innovation 

initiatives. Apart from this, other factors in a science park environment that can have an 

effect on open innovation are studied as well. In particular, these issues are analyzed 

from the perspective of on-park small and medium enterprises. 

Definitions: Open innovation implies that a company uses deliberate inflows and 

outflows of knowledge as well as internal and external paths to market in order to 

facilitate innovation. Science park is an organization which aims to promote the culture 

of innovation and competitiveness of its on-park actors, by stimulating and managing 

flow of knowledge and technology among them. 

Completion and results: This study revealed that geographic proximity of firms within 

one science park can influence open innovation to some extent. In particular, effects of 

certain mechanisms of geographic proximity were observed. However, all in all, 

geographic proximity does not have a decisive influence on inter-firm collaboration in 

Swedish science parks. Besides geographic proximity, other factors that may stimulate 

open innovation process for SMEs were analyzed. 

Search terms: science park, open innovation, geographic proximity, inter-

organizational collaboration, small and medium enterprises. 
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1. Introduction 

1.1. Background 

Current business challenge assumes new aspects for organizations and individuals: 

competition on the global market is increasing, customers have growing needs, products 

become more sophisticated, while technological renewal happens more and more 

rapidly. The need to pursue newest knowledge becomes extremely relevant especially to 

high-tech areas: the cycle of product development becomes shorter, while the scope of 

work attains high level of complexity. Therefore, nowadays innovation can be 

considered as the key element to form competitive advantage of firms. 

Traditionally companies tended to keep R&D in-house but now all the factors 

mentioned above made them search for alternative approach to innovation. Increasingly 

more and more firms seek the source of innovation out of the organizational boundaries 

and open up their innovation processes: paying more attention to the external resources, 

building up the industry network, collaborating with other firms and customers 

(Chesbrough, 2003, 2006; EIRMA, 2004). This approach is called open innovation. 

This concept and a major part of its theoretical framework were developed by Henry 

Chesbrough. This paradigm ―assumes that firms can and should use external ideas as 

well as internal ideas, and internal and external paths to market, as they look to advance 

their technology‖ (Chesbrough, 2006, p. 1). In other words, companies can and should 

collaborate with each other and with customers in order to stimulate innovation and get 

competitive advantage. 

The paradigm of open innovation goes in line with the Porterian cluster theory and 

science park phenomenon. The concept of ―cluster‖ is often observed in literature as 

concentration of interconnected organizations whereby geographic proximity leads to 

shared advantages through the aggregation of specialized resources, skills and expertise 

(Porter, 1990 cited in Engel and del-Palacio, 2009) According to International 

Association of Science Parks (IASP) science park is ―an organization managed by 

specialized professionals, whose main aim is to increase the wealth of its community by 

promoting the culture of innovation and the competitiveness of its associated businesses 
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and knowledge-based institutions. To enable these goals to be met a Science Park 

stimulates and manages the flow of knowledge and technology amongst universities, 

R&D institutions, companies and markets‖.  

Geographic proximity of on-park actors is claimed to be one of the main ideas behind 

the concept of science park. In other words, companies within science park are situated 

in close proximity to each other and according to Porter (1990, p. 157) geographic 

proximity ―increases the concentration of information and thus the likelihood of its 

being noticed and acted upon‖ as well as ―the speed of information flow […] and the 

rate at which innovations diffuse‖. This means that science parks are suppose to provide 

a good opportunity for companies to communicate and establish relations. As a result 

they can be considered to be an effective tool to promote open innovation. Apart from 

this, there are some other factors in a science park environment that may be conducive 

to open innovation, for instance, science park services (business networking events, 

etc.). 

Nowadays the number of science parks is constantly increasing: they are created in 

many countries, embrace firms from various industries and differ a lot between each 

other. For example, in Sweden there are more than 30 science and technology parks that 

play an important role in stimulating country‘s innovativeness and competitiveness 

(SISP, 2011; SPICA). This makes the notion of open innovation within science parks a 

contemporary research topic interesting for both academics and practitioners. 

 1.2. Research area 

If we consider the notion of open innovation in science parks, it is possible to see that 

the results of different researches are contradictory. Conclusions of majority of 

researchers, for instance, Engel and del-Palacio (2009), Westhead and Batstone (1998), 

Eraydin and Armatli-Köroğlu (2005), Squicciarini (2009), support the Porterian cluster 

theory and claim that science park environment contributes to the creation of linkages 

between companies and acceleration of innovation processes within science parks.  

On the other hand, there is empirical evidence showing that some science parks are not 

performing well enough in term of open innovation stimulation. For instance, according 

to Chan et al. (2010) on-park companies do not collaborate so actively with each other 
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and, on the contrary, tend to interact more with off-park firms. Moreover, Huber (2012) 

claims that only for few companies collaboration with other on-park firms and 

university is really important and convenient. One of the reasons for that can be the 

increasing influence of globalization and ICT development that diminishes the 

importance of geographic proximity. Friedman (2005) points out that it is becoming 

possible to collaborate easily across borders. This can probably affect the role of science 

parks as drivers of innovations. 

Apart from geographic proximity to on-park firms, several other factors, such as 

proximity to university and regional research institutions, networking events and other 

science park services can be mentioned as important facilitators of open innovation. 

Moreover, since the majority of on-park companies are usually small and medium 

enterprises (SMEs) (Wainova), the factors that SMEs consider to be the most important 

for stimulating collaborative and innovative initiatives within science parks seems to be 

of current interest. This direction of research is relevant also because not so much 

research in this area was done with the focus on SMEs. However, we suppose that 

SMEs who generally possess high specialization and limited resources, have to 

collaborate and be involved in open innovationmore often. All that makes it reasonable 

to focus in more detail on their activities. 

Due to the existence of such contradictory opinions the analysis of factors stimulating 

open innovation for SMEs within one science park seems interesting to conduct. Apart 

from this, this research area is a contemporary issue that has significant practical 

relevance. 

1.3. Research aim 

Within this research we are investigating the influence of geographic proximity of 

companies situated within a science park on collaboration and open innovation 

activities. Due to the existence of contradictory opinions about this issue, we are aiming 

to complement the existing research by analyzing one more case – Mjärdevi Science 

Park. By doing this we will contribute to current theoretical discussions on this matter 

and, on the other hand, provide Mjärdevi with practical implications for better 

understanding of its activity. Apart from this, we are going to investigate the 
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mechanisms of geographic proximity that may influence open innovation initiatives and 

companies‘ collaboration.  

Moreover, we are going to study other factors, apart from geographic proximity to 

companies, that on-park SMEs consider to be the most important for stimulating 

collaborative and innovative initiatives within science parks, and provide a structured 

overview of such factors. The implications of this research could have practical 

relevance for high-technology science park managers, in particular in Sweden, who are 

aiming to attract SMEs and promote innovative collaboration between on-park 

companies. The implications can be useful as well for SMEs who wish to benefit to a 

full extent from science park environment in order to stimulate open innovation. 

1.4. Research questions 

Taking into consideration the contradictory conclusions of different researchers about 

the efficiency of science park activity in term of stimulating open innovation, it seems 

reasonable to conduct additional research in this area. We are interested in analyzing 

factors influencing collaboration and stimulating open innovation within science park, 

especially those that are important for SMEs. To be more precise, we are interested in 

investigating the following issues: if the geographic proximity of companies within 

science park has significant influence on creating linkages between on-park companies 

and if it stimulates open innovation initiatives as a result. Moreover, we are going to 

analyze which mechanisms of geographic proximity may have effect on open 

innovation and companies‘ collaboration.  

Apart from this, we are going to investigate the other factors that may have influence on 

stimulating open innovation in science parks. In particular, for the purpose of this 

research we will concentrate on the factors important primarily for SMEs, as they are 

usually limited in terms of resources and therefore, have to collaborate with other 

companies more often.  

That is why, our research question is: 

Which factors are important for SMEs for stimulating collaboration and open 

innovation in science parks? 
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In particular we are going to focus on the following sub-questions: 

Q.1. Does geographic proximity of companies situated in science park stimulate open 

innovation? What are the mechanisms by which geographic proximity may 

influence open innovation? 

Q.2. Which other factors are considered the most important by on-park SMEs in order 

to stimulate collaboration and open innovation initiatives?  

1.5. Structure of the thesis 

The structure of the thesis and the overview of chapters are summarized in Table 1.1. 

 

Chapter 1 – 

Introduction 

The chapter presents a background to the research area, highlighted 

the aim of the study and research questions. 

Chapter 2 – 

Methodology 

and method 

This chapter deals with the methodology and method used in this 

particular research. It provides an overview on how the research was 

conducted and data collected and analyzed. 

Chapter 3 – 

Theoretical 

framework 

An overview on existing theories on open innovation, clusters and 

science parks as well as geographic proximity and other factors 

stimulating open innovation is presented and analyzed in this chapter. 

Chapter 4 – 

Empirical part 

The chapter presents our empirical findings concerning companies‘ 

collaboration and open innovation process in Mjärdevi. The chapter 

contains overview of science parks in Sweden, Mjärdevi Science 

Park and companies researched and summary of our findings. 

Chapter 5 – 

Analytical part 

This chapter presents the analysis of theoretical framework together 

with the empirical findings in order to answer the research questions. 

Chapter 6 - 

Conclusions 

In this chapter the factors that are important for stimulating 

collaboration and open innovation in science parks are presented and 

specific answers to our research questions are given 

Chapter 7 - 

Limitations 
The chapter specifies the limitations of the research results. 

Chapter 8 - 

Implications 

The possible implication of the results of our research for both 

practitioners and researchers are highlighted in the chapter. Apart 

from this, certain suggestions for further research are presented. 

Table 1.1. The structure of the thesis 
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2. Methodology and method 

This chapter will deal with the methodology and method used in this particular research. 

It provides an overview on how the research was conducted and data collected and 

analyzed. 

2.1. Methodology 

Research process is described as a multi-stage process that must be followed in order to 

conduct and complete research project (Saunders et al., 2007). It generally consists of 

three phases: formulation, execution and analytical (Hair et al., 2007). 

The formulation phase involves defining the substance and research process. At the 

execution phase, the researcher gathers information from appropriate sources, checks it 

for errors and codes it in a proper way convenient for further analysis. At the last 

analytical stage the data collected are analyzed, hypotheses, if they were formulated, are 

tested and conclusions are drawn. 

The research design provides basic direction for conducting a research project and the 

researcher should choose the design that: 

1) provides relevant information on the research questions or hypotheses, and 

2) helps to complete the job most efficiently (Hair et al., 2007). 

Based on the common classifications of research design presented by different authors 

(Hair et al., 2007; Saunders et al., 2007) three main types can be distinguished: 

exploratory, descriptive and explanatory (causal).  Exploratory study is a research that 

aims to seek new insights into phenomena, to ask questions and/or to assess phenomena 

in a new light (Saunders et al., 2007). Descriptive research is made to ―obtain data that 

describes the characteristics of the topic of interest in the research‖ (Hair et al., 2007, p. 

155) and it aims to depict the current state of phenomenon (Blumberg et al., 2008). 

Causal research investigates if one event causes another (Hair et al., 2007), or, in other 

words, it is a study that aims to explain the relationships between variables (Saunders et 

al., 2007).  
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In order to conduct a study qualitative and quantitative research approaches can be used 

(Hair et al., 2007). This distinction is made based mainly which the kind of information 

was used to study a phenomenon: quantitative studies rely on quantitative information 

(numbers, figures, etc.) whereas qualitative ones are based on qualitative information 

(words, sentences, narrative, etc.) (Blumberg et al., 2008; Bryman and Bell, 2007). 

However, some researches choose mixed method research, which means combining 

quantitative and qualitative research techniques and procedures (Saunders et al., 2007; 

Bryman and Bell, 2007) 

There are two main research approaches: deductive and inductive (Blumberg et al., 

2008; Hair et al., 2007; Saunders et al., 2007; Bryman and Bell, 2007). Deductive study 

represents the most common view on the relationships between theory and research 

(Bryman and Bell, 2007). It involves ―testing of the theoretical proposition by the 

employment of research strategy specifically designed for the purpose of its testing‖ 

(Saunders et al., 2007, p. 596). Basically, this approach (from theory to practice) 

involves detailed investigation of literature as a basis for the research, narrowing it to 

particular issue and then testing of a theoretical hypothesis (Saunders et al., 2007; Hair 

et al., 2007). In inductive approach, on the contrary, generalized theory is the outcome 

of research observations (Bryman and Bell, 2007; Saunders et al., 2007). In other 

words, researcher makes practical observations and based on that develops the existing 

theory or creates a new theory. 

There is a wide range of possible methods of data collection for the research purposes 

mentioned in literature (Saunders et al., 2007; Hair et al., 2007; Blumberg et al., 2008). 

Surveys, case studies, observations, experiments and secondary data are among main of 

them. Surveys allow to collect data from large amount of respondents through 

structured interviews, questionnaires, etc (Saunders et al., 2007; Bryman and Bell, 

2007). Case studies focus on gathering data about a specific event or activity – a single 

organization, location, person or event (Hair et al., 2007; Bryman and Bell, 2007). 

Observation includes systematic observing, recording, describing, analyzing and 

interpreting people‘s behaviour, events or objects (Saunders et al., 2007; Hair et al., 

2007). Experiment involves testing theoretical hypothesis on the chosen groups of 

individuals (control and experimental groups) through allocating them to different 

experimental conditions (Saunders et al., 2007; Bryman and Bell, 2007). Secondary 
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data, or data collected by other people and/or for other purposes can be used for 

research projects as well (Saunders et al., 2007; Bryman and Bell, 2007). 

Data analysis involves analysis of qualitative and quantitative data. Quantitative data 

analysis includes examining and interpreting quantitative data to identify and confirm 

relationships to answer research questions (Hair et al., 2007). It includes editing, coding 

and transformation of data (Hair et al., 2007). Editing implies that data received must be 

inspected for consistency and completeness. Coding involves assigning a number to a 

particular response and creating a database (Hair et al., 2007; Saunders et al., 2007). 

Data transformation means changing the original form of data to a new, more easily 

understandable format (Hair et al., 2007). This stage includes creating graphics, charts, 

tables, calculating statistical indicators, etc. in order to understand and describe the data 

more easily (Hair et al., 2007; Saunders et al., 2007; Bryman and Bell, 2007). 

The aim of qualitative data analysis is to ―identify, examine, compare and interpret 

patterns and themes‖ (Hair et al., 2007, p. 291). According to Hair et al. (2007) there are 

three main stages of data analysis, that are conducted after data collection. They are data 

reduction, data display and drawing and verification of conclusions. Data reduction 

includes selecting, simplifying and transforming the data in order to make it more 

understandable and manageable. During data display stage the information is organized 

in a way that may facilitate conclusions. After that themes and patterns are identified 

and explained, and the answers to research questions are presented. Finally, the results 

are verified to ensure their validity and reliability (Hair et al., 2007; Saunders et al., 

2007). 

2.2. Research method 

According to the three stages of research process (Hair et al., 2007) our research can be 

described as following: 

Formulation: The thorough literature review showed that the results of different 

researches on open innovation in science parks are contradictory and there is a call for 

further research on the topic. One of the current issues is the influence of geographic 

proximity and other factors on innovative collaboration between companies within a 

science park. This research was decided to be conducted in the form of causal study.  
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Execution: Necessary data to answer research questions has been gathered from the 

appropriate sources: science park management representative, on-park SMEs and 

secondary data. Primary data have been collected in the form of questionnaires and 

interviews. The purpose of such data collection was to get deeper insight into the 

processes taking place within science parks, in particular collaborative activities, and 

how they are influenced by the geographic proximity of companies and other factors 

typical for science parks. 

Analytical: At this stage conclusions on data received were drawn and theoretical as 

well as practical implications for science parks and on-park companies were specified. 

Apart from this, possible limitations of the results were analyzed and presented. 

The timeframe of the current research can be defined as being from the middle of 

January to the end of May 2012. The choice of the topic and research questions as well 

as the development of theoretical framework were completed within approximately one 

month. The collection of primary data was conducted during March and April. The rest 

of the time was devoted to the analysis of the information received and producing a 

written report. 

The choice of research method highly depends on the research question formulation 

(Hair et al., 2007). Based on the common types of research design presented by 

different authors (Hair et al., 2007; Saunders et al., 2007) we can classify our research 

as being causal (explanatory) study. 

Causal research investigates if one event causes another (Hair et al., 2007), or, in other 

words, it is a study that aims to explain the relationships between variables (Saunders et 

al., 2007). In our case we are going to investigate the influence of various factors, 

including geographic proximity, on open innovation initiatives in a science park 

environment. 

However, certain elements of exploratory study can be found in our research as well. 

Exploratory study is a research that aims to search for new insights into phenomena 

(Saunders et al., 2007) and that is usually used to develop a better understanding of a 

business problem and/or opportunity (Hair et al., 2007). In our case we suppose that the 

analysis of one more science park can probably contribute to the existing contradictory 
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theoretical discussion and bring new insight to the matter. Apart from this, not so much 

research was conducted on open innovation within science parks from the point of view 

of SMEs. 

As it was already mentioned, in order to conduct a study qualitative and quantitative 

research approaches can be used (Hair et al., 2007). Generally there are no particular 

guidelines as to when a qualitative or quantitative method is more appropriate and many 

problems in business and management research can be studies in both ways, and the 

choice of the approach used is dependent on perspective taken by the researcher 

(Blumberg et al., 2008). 

According to our research questions we suppose that the most appropriate approach is 

mixed methods research, that ―integrates quantitative and qualitative research within a 

single project‖ (Bryman and Bell, 2007, p. 642). Since we conducted the research in a 

form of case study, which included data collection from different sources, we got 

different types of data. Qualitative data was more useful for discovering and provided us 

with deeper understanding of the issues under research (Hair et al., 2007), whereas 

quantitative data enabled us to get standardized data for analysis.  

The usage of mixed methods research allowed us to minimize the weaknesses and 

benefit from the strengths associated with each type of data. That leads to greater 

confidence being placed in the conclusions of the study (Saunders et al., 2007). Apart 

from this, we used different methods at different research stages. For instance, the 

interview with a science park representative was conducted at the initial stage of the 

research in order to understand better the key issues and activities of Mjärdevi and 

revise the questionnaire before sending it to companies.  

Moreover, one more advantage of mixed methods research is that it enables 

triangulation to take place (Saunders et al., 2007; Bryman and Bell, 2007; Hair et al., 

2007). Triangulation refers to ―the use of quantitative research to corroborate qualitative 

research findings or vice versa‖ (Bryman and Bell, 2007). In our case, we used semi-

structured follow-up interviews in order to support and explain the findings got from the 

survey. For instance, they gave us an opportunity to better understand companies‘ 

motivation and decisions made when collaborating with on-park or off-park partners. 
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As it was already mentioned there are two main research approaches: deductive and 

inductive (Blumberg et al., 2008; Hair et al., 2007; Saunders et al., 2007). For the 

purpose of this research deductive approach has been chosen. This approach involves 

detailed investigation of existing literature as a basis for the research, narrowing it to 

particular issue and then testing of a theoretical proposition (Saunders et al., 2007; Hair 

et al., 2007). In our research we, firstly, conducted a thorough theory investigation, that 

provided us with existing insights into the research area and helped to formulate 

research questions that after that were tested in Mjärdevi Science Park environment. 

2.3. Data collection 

This research has been conducted as a case study with the usage of several methods of 

data collection. The logic behind choosing a case study for the purpose of this research 

was that it allowed us to obtain a complete picture of the situation through collecting 

data from various sources about the event or activity (Hair et al., 2007). The unit of 

analysis in our case was Mjärdevi Science Park. 

As the approach used was deductive the first step of data collection consisted of 

investigating secondary data that became the basis for gathering primary data. 

Secondary sources used included contemporary articles and books related to the topic as 

well as information received from the Internet (web-pages of different science parks and 

their associations). 

Primary data has been gathered from the self-completion survey (sending questionnaires 

via e-mail) and semi-structured interviews: one interview with the representatives of 

Mjärdevi Science Park and three interviews with on-park SMEs‘ representatives.  

Surveys are commonly used for researches conducted with a deductive approach 

(Saunders et al., 2007). The survey conducted provided us with the standardized data 

that facilitates comparison. Our questionnaire (Appendix 1) contains both open and 

close questions. Open questions mean that respondents can reply whatever they wish 

whereas in case of closed questions they are provided with a set of fixed alternatives to 

choose from (Bryman and Bell, 2007). We used both types of questions because of 

different advantages they can provide. Open questions allowed us to get unusual 

responses and to embrace the full variety of respondents‘ professional experiences. On 
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the other hand, closed questions increased the comparability of answers which 

facilitated analysis. 

As one of the qualitative elements of our research semi-structured interviews were used. 

In the context of semi-structured interview the researcher has a list of themes and 

questions to be covered, though additional questions can arise during the interview 

(Saunders et al., 2007; Bryman and Bell, 2007). Semi-structured interviews allowed us 

not only to get answers to specific questions but also to clarify unexpected information 

appearing during the interview that brought a new perspective on the results of the 

research. Therefore, through these interviews we have got deeper understanding of 

companies‘ motivation and decisions made in term of innovative collaboration. In order 

to get better prepared answers that cover the issue fully we sent the list of themes and 

preliminary interview questions to interviewees in advance so that they could get 

familiar with them. 

2.4. Sampling 

There are several compelling reasons for sampling (Blumberg, 2008): 

- Lower costs; 

- Greater accuracy of results; 

- Greater speed of data collection; 

- Availability of population elements. 

Mjärdevi Science Park, situated in Linköping, has been chosen for the research because 

of the time limit (only from January to May 2012) and inability to travel due to strict 

money constraints. This science park is engaged with industries conducive to 

innovations: mobile broadband, automotive safety, image processing and 

communication. Apart from this, there are many companies that work in such areas 

as software and systems development, sensor technology, cleantech and life science 

(Mjärdevi). The majority of companies working there are SMEs (Johansson, 2012), that 

is why, this choice seems appropriate for the purpose of this research. 

Firstly, we have conducted an interview with the science park administration 

representative in order to get a deeper understanding of the role of the science park in 
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inter-organizational collaboration. Then, in order to get the reliable results and limit 

sampling we have made a thorough investigation of secondary data about the companies 

presented in Mjärdevi. In total there are around 260 firms, but there is information only 

about 233 of them on Mjärdevi web-page, because some of the companies are involved 

in military industries and, therefore, cannot or just are not willing to make information 

public (Johansson, Interview, 2012). Based on this investigation and advice from the 

science park representative we limited the number of companies to make survey on. The 

criteria were: 

- The size of the company (based on the number of employees as this information 

is easily available for all the companies in the science park) – we are focusing on SMEs 

with 1-250 employees. 

- The industry they are working for – we are studying companies engaged in 

technology intensive industries. 

As a first step 103 firms were chosen based on the criteria of industry and company 

size. After that all these companies were contacted via email with the question if they 

are willing to participate in our research project. Twenty four companies agreed to fill in 

the questionnaires, which were sent to them via email. Bryman and Bell (2007) claim 

that in general surveys receive lower response rate than comparable studies based on 

interviews. Following their advice we undertook the following steps to improve 

response rate: 

- We wrote a cover letter explaining the reasons for the research, its importance 

and why these particular respondents had been selected. 

- We made a questionnaire as short as possible and explained all the terms that 

could be unclear. 

- We provided respondents with the instructions how to fill in the questionnaire. 

Moreover, we made a questionnaire‘s layout simple. 

Analyzing the received results we had to exclude 3 of the filled in questionnaires from 

the further consideration. Two of the companies, despite of the information presented in 

the Internet, answered that they have much more than 250 employees, whereas one of 

the companies does not have any R&D or product development activities in Mjärdevi, 
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that is why it cannot be considered doing any open innovation that is related to inter-

organizational collaboration. 

Three of the companies participating in the survey agreed to meet with us for interview, 

so the final step of gathering the primary data was conducting three follow-up 

interviews, where we asked additional questions in order to explain better the results of 

the research. 

2.5. Data analysis 

Our research included the analysis of quantitative and qualitative data. Quantitative data 

analysis includes examining and interpreting quantitative data to identify and confirm 

relationships to answer research questions (Hair et al., 2007). ―Before quantitative data 

can be analyzed they must be edited, coded, and in some instances transformed‖ to 

ensure that they can be used in analysis (Hair et al., 2007, p. 304). In our case editing 

resulted in eliminating of three questionnaires, because they did not conform our 

sampling criteria. In our research we used self-completion questionnaires and then 

presented and analyzed results using Microsoft Office Excel 2007. We used coding both 

before and after data collection. Coding before data collection includes providing ―a 

limited range of well-established categories into which the data can be placed‖ 

(Saunders et al., 2007, p. 415). In our case, the questionnaire included close questions 

with a limited range of alternatives. After data collection we used grouping of data 

received from some of the questions in order to facilitate analysis.  

Finally, data transformation was conducted – ―the process of changing the original form 

of data to a new format‖ in order to understand it more easily and be able to answer 

research questions (Hair et al., 2007, p. 306). At this stage we transformed data received 

from the survey into tables, diagrams (pie and bar charts) and calculated weighted 

average measures. By using tables (frequency distribution) we examined  ranked data 

on one variable at a time and provided counts of different responses for various values 

of this variable (Hair et al., 2007). For the rest of the data bar and pie charts were used. 

Bar charts enabled us to show the highest and lowest values of the variables, whereas 

pie charts emphasized the relative proportion of responses (Hair et al., 2007; Saunders 

et al., 2007; Bryman and Bell, 2007). 
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The purpose of qualitative data analysis is ―to identify, examine, compare and interpret 

patterns and themes‖ (Hair et al., 2007, p. 291). Based on the steps of qualitative data 

analysis, after completing data collection we conducted data reduction, data display and 

drawing and verification of conclusions. Firstly, we transcribed the interviews, reduced 

the data and chose the information that is the most important and should be emphasized 

for the purpose of our study. After that frequently mentioned phrases and ideas were 

analyzed in order to identify tendencies and develop explanations related to the 

findings. Finally, the data were analyzed in terms of consistency with theories and other 

data, and certain patterns were identified.  

2.6. Research reliability and validity 

Research reliability refers to the extent to which the data collection method or analysis 

procedures chosen for the research will provide consistent findings (Saunders et al., 

2007). Research validity is the extent to which findings accurately represent the 

phenomena that is examined (Hair et al., 2007; Saunders et al., 2007). 

Based on the chosen research approach we can identify certain limitations of the results. 

Firstly, qualitative research is normally much less rigorously structured than 

quantitative one and, as a result, the researcher is more likely to miss some information 

(Blumberg et al., 2008). Apart from this, the interpretation of qualitative data is always 

subjective to a certain extent that can affect the reliability of the conclusions. There are 

also disadvantages associated with the quantitative research, in particular with the self-

completion surveys as a data collection method. It concerns inability to control who 

answers the questionnaire and to help a respondent if he or she does not understand the 

questions clearly (Blumberg et al., 2008; Bryman and Bell, 2007). Although in the 

accompanying letter we requested that a person that is going to fill in the questionnaire 

should have necessary knowledge for it, we could not see who exactly filled in the 

questionnaires and if this person understood the questions right. However, since mixed 

methods research was chosen we believe that we minimized the influence of these 

disadvantages on our findings. 

Moreover, the research is based only on one case study – Mjärdevi Science Park. 

However, one of the limitations of case studies is difficulty in generalizing research 
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findings (Bryman and Bell, 2007). Therefore, case study of Mjärdevi may be 

insufficient in order to make a generalized conclusion, and will require further 

investigation of the matter. However, since the majority of science parks in Sweden 

have certain similarities, we believe that Mjärdevi is a representative case for Sweden 

and will provide substantial insights into the research questions. Furthermore, the 

number of companies involved in the empirical study is limited due to the time and 

resource constraints that can make a call for broader research of the topic.  

Apart from this, in order to ensure reliability and validity of research, it is recommended 

to use triangulation (Hair et al., 2007). In our study we combined qualitative and 

quantitative approaches, or, in other words, used method triangulation, that included 

conducting similar research using different methods and comparing findings from them 

(Hair et al., 2007). By doing this we were aiming at increasing the reliability and 

validity of the research. 
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3. Theoretical framework 

An overview on existing theories on open innovation, clusters and science parks as well 

as geographic proximity and other factors stimulating open innovation is presented and 

analyzed in this chapter. 

3.1. Open innovation and inter-organizational 

collaboration 

3.1.1.  Innovation 

Nowadays new challenging aspects for organizations and individuals can be found in 

business environment: competition on the global market is toughening, customers have 

growing needs, and products are becoming more sophisticated, while technological 

renewal happens more and more rapidly. The need to pursue newest knowledge 

becomes extremely relevant especially to high-tech areas: the cycle of product 

development becomes shorter, while the scope of work attains high level of complexity. 

Therefore, innovation can be considered as the key element to form competitive 

advantage of firms. 

Different authors give different definitions of innovation. It can be defined as ―a set of 

activities leading to the introduction of something new, resulting in strengthening the 

defendable competitive advantage of a company‖ (Van der Meer, 2007, p. 192). There 

are also more elaborated definitions, such as ―the recognition of opportunities for 

profitable change and the pursuit of those opportunities all the way through to their 

adoption in practice‖ (Baumol, 2002, p. 10). The definitions have a similar meaning 

focusing on the idea that it is something new. 

Innovations are often divided into product and process innovations. Product innovations 

include innovations in goods and services, process innovations can be technological and 

organizational (Edquist et al., 2002). Francis and Bessant (2005) distinguish two more 

types of innovations: in position and in paradigm. In this study we did not concentrate 

on the differences related to types of innovation and consider all types of innovation. 



 Master Thesis  Ganna Goylo 

 Open innovation in science parks  Yulia Denisova 

 

18 

 

3.1.2.  Open innovation 

Traditionally companies tended to keep R&D in-house. But now due to all the factors 

mentioned above and increased R&D costs caused by the high complexity of 

technology, companies cannot rely entirely on their internal R&D and have to search for 

alternative approach to innovation. Increasingly companies seek the source of 

innovation outside the organizational boundaries: paying attention to the external 

resources, building up the industry network, collaborating with other firms – opening up 

their innovation processes (Chesbrough 2003, 2006; EIRMA, 2004). Open innovation 

has penetrated into both academic research and industry practice for decades. Gassmann 

and Enkel (2004) and Lichtenthaler (2011) emphasize that this phenomenon has become 

increasingly important for practice over the last few years. Lichtenthaler (2011) 

specifies that in recent decades firms across the industries have increasingly acquired 

external technologies to complement their own knowledge base and commercialized 

externally their own technological knowledge. 

According to Chesbrough et al. (2006, p. 1), open innovation is a ―paradigm that 

assumes that firms can and should use external ideas, and internal and external paths to 

market, as the firms look to advance their technology‖. Closed innovation (Figure 3.1) 

and open innovation (Figure 3.2) are two extremes of the continuum of multiple 

innovation approach captured by Chesbrough (2003). Originally, companies 

predominantly concentrate on closed innovation strategies, merely using resources 

within the organizational boundaries, which means that a company have limited 

interactions with the outside environment. The open innovation paradigm and a major 

Figure 3.1. Closed innovation. Source: Chesbrough, 2003, p. xxii 
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part of its theoretical foundation were provided by Henry Chesbrough. Although he 

developed and popularized open innovation paradigm, the open innovation approach 

has been shaped over a long time by different stages in the theory. Open innovation is 

very similar to what can be called disintegrated innovation, distributed innovation, 

dispersed innovation or collaborative innovation (Pénin et al., 2011). All these concepts 

emphasize that innovative activities are not kept inside one single firm (Pénin et al., 

2011). 

Chesbrough (2006, p.1) defines the concept of open innovation in the following way: 

―Open innovation is the use of purposive inflows and outflows of knowledge to 

accelerate internal innovation, and expand the markets for external use of innovation, 

respectively‖. There are some other interpretations of open innovation‘s definition, for 

example, West (2006) states that open innovation uses the market rather than internal 

hierarchies to source and commercialize innovations. 

3.1.3.  Types of open innovation processes 

Open innovation is a rather broad concept, and there are different ways to categorize 

this phenomenon. From the perspective of a firm‘s innovation process two main types 

of open innovation can be distinguished: inbound and outbound (Chiaroni et al., 2010). 

They are based on outside-in and inside-out firm processes respectively. 

Figure 3.2 . Open innovation. Source: Chesbrough, 2003, p. xxv 
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The outside-in process means ―enriching the company‘s own knowledge base through 

the integration of suppliers, customers, and external knowledge sourcing‖ (Enkel et al., 

2009, p. 312). The inside-out process ―refers to earning profits by bringing ideas to 

market, selling intellectual property rights, and multiplying technology by transferring 

ideas to the outside environment‖ (Enkel et al., 2009, p. 312). There is also the third 

process known as coupled, when companies at the same time employ both inbound and 

outbound open innovation. It corresponds to the coupled process which ―refers to co-

creation with (mainly) complementary partners through alliances, cooperation, and joint 

ventures‖ (Enkel et al., 2009, p. 312). 

Outside-in and inside-out processes correlate with notions of technology exploitation 

and exploration. Van de Vrande et al. (2008, p. 7) state that the inside-out movement of 

organization-owned technological capabilities that are ―leveraged outside the 

boundaries of the firm‖ is defined as technology exploitation. On the other side, an 

outside-in movement when external sources of innovation are absorbed to ―enhance 

current technological developments‖ (Van de Vrande et al., 2008, p. 7) is referred to as 

technology exploration. 

In this research open innovation was analyzed as a whole, differences related to inbound 

and outbound open innovation processes were not studied and presented here just for 

better understanding of the paradigm.  

3.1.4. Inter-organizational collaboration 

Chesbrough et al. (2006) claim that open innovation is by definition related to the 

establishment of ties of innovating firms with other organizations. In other words, in 

order to absorb and develop new technologies, commercialize new products or just keep 

in touch with the latest technological achievements companies are creating inter-

organizational ties. Porter and Sölvell (1998) mention as well need for interaction with 

outside parties as one of the characteristics of innovation process. Such inter-

organizational collaboration have been developed for various underlying motivations 

such as resource diversification, risk mitigation, access to complementary competencies 

or knowledge transfer (Borgatti and Foster, 2003; Calamel et al., 2012).  
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Firms are increasingly working as a part of broader networks, consisting of specialist 

companies each providing complementary goods or services, in order to create customer 

value (Vanhaberveke, 2006). Edquist (1997, p. 565) states that development of 

innovations can be considered as ―a complex process characterized by feedback 

mechanisms and interactive relations involving science, technology, learning, 

institutions, production, public policy and market demand‖. Emergence of innovations 

is preceded by the exchange of knowledge between the involved organizations. In other 

words, creation of inter-organizational link and collaboration with other actors are 

inevitable parts of open innovation initiatives. The essence of collaboration between 

two companies is a knowledge interchange, its spectrum ranges from informal 

cooperation and professional networks to formal joint ventures and strategic alliances 

(Dickson et al., 1991). 

Open innovation implies in-sourcing external ideas from different innovation sources. 

Besides other companies (in particular suppliers), important sources of ideas can be 

universities, research institutions and consumers (Chiaroni et al., 2010). Many 

industries owe their technological basis to the research conducted in the laboratories of 

the universities and other research institutions, often funded by the government 

(Fabrizio, 2006). The transfer of the university research to the industry is not automatic. 

It is influenced by the nature of the knowledge, appropriability regime and the 

competences developed by the companies to search for and use such external 

knowledge (Chesbrough, 2006). In other words, company‘s ability to establish links and 

collaborate with universities is extremely important for the successful transfer and 

exploitation of the university research results. Moreover, ―exploitation of linkages 

between university and industry may provide the firm with resources that tend to be of 

strategic value to the firm‖ (Löfsten and Lindelöf, 2005, p. 1035). 

The importance of inter-organizational interactions is stressed as well in the system of 

innovations approach. Within this approach interactions between actors of high-

technological development are ―important as investment in research and development‖ 

(OECD, 1997, p. 3). A system of innovation includes all the important factors that 

influence the development, dissemination and use of innovations, and relations between 

these factors (Edquist, 1997). It emphasizes interactive character of learning that is 

needed for development of innovations and the collaborating activities and 
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interdependences between different actors, participating in this process (Edquist and 

McKelvey, 2000; Edquist et al., 2002; Edquist, 1997). System of innovation approach 

considers innovations as an endogenous part of the economy (Edquist et al., 2002).  

The factors influencing innovation process can be studied in a national, regional or 

sectoral context. Initially national perspective was the prevalent in systems of 

innovations approach, later it became dominated by the regional perspective (Edquist et 

al., 2002). Regional system of innovation approach can be used academically as a tool 

to analyse and evaluate regions‘ economic potential and also as a tool to develop 

regional innovation policies and programs (Edquist et al., 2002). 

All this testifies that collaboration is becoming an increasingly frequent and important 

way towards innovation as a result of changes taking place in economy and technology. 

Inter-organizational collaboration can be chosen by companies as a strategy to become 

more competitive by developing new products/processes.  

3.2. Small and medium enterprises and open 

innovation 

Chesbrough (2010) points out that benefits of opening up the innovation process are 

widely accepted among large firms, e.g. Philips, Xerox, Eli Lilly, BASF, and Procter & 

Gamble. Previous researches on open innovation focus on the large firms including 

multinational enterprises while SMEs are relatively overlooked (Chesbrough, 2010; Lee 

et al., 2010; van de Vrande et al., 2008). Recently SMEs as a specific group have gained 

more attention from academics. For example van de Vrande et al. (2008) analyzed the 

trend, motives and challenges for SMEs based on an empirical survey of 605 Dutch 

Enterprise category Headcount Turnover Balance sheet total 

Medium-sized < 250 ≤ € 50 million ≤ € 43 million 

Small < 50 ≤ € 10 million ≤ € 10 million 

Micro < 10 ≤ € 2 million ≤ € 2 million 

Table 3.1. European Commission‘s classification of SMEs 

Source: EC 
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firms. Lee et al. (2010) made a research on the appropriate model for SMEs to pursue an 

open innovation strategy.  

Chesbrough (2010) states that open innovation affects smaller firms differently 

comparing to large firms. SMEs comprise a unique unit of analysis as they possess 

special characteristics related to both open innovation paradigm and science parks 

activity. In order to define these characteristics, first of all, it is necessary understand 

which companies belong to SMEs and their place in the economy. European 

Commission identifies SMEs based on companies‘ number of employees, turnover and 

balance sheet total (Table 3.1). 

SMEs constitute a significant part of the economy. According to the Eurostat‘s data in 

2008 SMEs represented 99.8% of EU-27‘s enterprises, 66.7% of persons employed and 

58.6% of the total value added (Eurostat, 2011). Compared to larger organizations 

SMEs have significant characteristics, such as small size, close ties with customers and 

business partners, limited financial, technical and human resources (Lee et al., 2010). 

This fact influences companies‘ strategies a lot. Especially it concerns their will to enter 

interactions with other companies and their innovative collaboration. 

Innovation tends to happen at the edge of market, rather than at the center of existing 

market, and it creates opportunities for SMEs (Chesbrough, 2010). SMEs, comparing to 

large firms, can react sooner, change faster, and adapt more easily to hold opportunities 

emerging on the periphery markets. The importance of SMEs for the economy‘s 

innovative capacity is increasing. SMEs are enhancing their R&D budgets more rapidly 

comparing to large firms. Chesbrough (2010) points to the fact that overall R&D 

expenses of SMEs has grown 10 times as fast as large companies‘ spending during the 

period 1981-2005. For the purpose of this study only SMEs that are doing any kind of 

innovations are considered. 

In comparison with open innovation strategies of large firms SMEs go another way 

when opening up their innovation process. As a result of less capability in internal 

R&D, SMEs use more non-internal methods of innovation than large firms. More 

specifically they consider industry networks or alliances as ways to extend their 

technological competences (Edwards et al., 2005; Rothwell, 1991). 
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For large corporations motives for open innovation are embedded in the customer 

demand, performance improvement, enhancement of internal creativity and corporate 

renewal (EIRMA, 2004). It also fits in the context of SMEs as motives to undertake 

open innovation. More specifically, according to the large-scale investigation into the 

SMEs (van de Vrande et al., 2008), the drivers cover an increased control over activities 

and processes, clear focus on core competences, continuous product development and 

process innovations, improved integration capability, absorption of the external 

knowledge and expertise by the firm, cost management and improved efficiency, 

capacity counterbalance, keeping up with current market developments, increase of 

growth and/or market share. There are also motives related to the employment, for 

instance a better utilization of talents and expertise of firms‘ employees, increased 

motivation and commitment of employees. 

SMEs possess less capability to transform inventions into products or processes because 

they lack capacity in manufacturing, distribution, marketing and have limited resources 

to fund R&D. Therefore, according to Lee et al. (2010, p. 293) ―SMEs usually 

specialize in a specific area, and involvement in a network may be an effective way to 

successfully enter wider markets and acquire complementary resources, and of 

increasing core competences to improve their chances of competing against their large 

competitors‖. It is particularly true for start-ups. All this makes them often consider 

open innovation as a way to overcome resource constraints. 

Current market conditions and global trends offer SMEs certain new opportunities in 

developing open innovation processes. Large companies increasingly are collaborating 

with external partners and smaller firms are attractive counterparts if they possess an 

expertise which is needed. Normally, large companies have strong capabilities to create 

technology platform, and SMEs tend to be recruited to participate in downstream 

activities such as product development (Chesbrough, 2010). Quite a lot of large firms 

are willing to take part in open innovation communities because SMEs actively apply 

new technologies and have a significant ability to improve quality and performance of 

those technologies (Chesbrough, 2010; Lee et al., 2010). They might show outstanding 

contribution to technology enhancement and diffusion.  
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In general, SMEs specialize in certain areas so that they get the opportunities to develop 

a new source of competitive advantage: working in narrow market segments and 

creating a niche strategy where large firms do not often pay attention. Moreover SMEs 

can enable scale economies and penetrate markets globally and regionally with the help 

of well-established supplier network and customer relations (Chesbrough, 2010). Using 

advantage of their small size, SMEs focus on delivering parts of the value chain on a 

high-quality level. 

All this support our suggestion that SMEs possess unique qualities to be engaged in 

open innovation initiative, as well as the need and willingness to be involved in inter-

organizational interactions.  

3.3. Cluster theory 

As it was already mentioned in a previous part due to the highly dynamic technological 

environment and strong need for creating ties with other firms especially at high-tech 

industries, companies are searching for new ways of collaboration. The cluster 

paradigm can be one of the possible alternatives in this case. 

The concept ―cluster‖ is often observed in literature as concentration of interconnected 

organizations whereby geographic proximity leads to shared advantages through the 

aggregation of specialized resources, skills and expertise (Porter, 1990 cited in Engel 

and del-Palacio, 2009). In a sense, cluster is only a theoretical concept describing 

literally a constellation of different elements (for instance, companies, organizations, 

and networks) and processes (for example, interaction and monitoring) (Menzel and 

Fornahl, 2010)  

However, Porter (1998b, p. 226) brings to this phenomenon a new insight when 

defining it as ―geographic concentrations of interconnected companies, specialized 

suppliers, service providers, firms in related industries and associated institutions (e.g. 

universities, standards agencies, and trade associations) in particular fields that compete 

but also co-operate‖. This definition emphasizes the links existing among companies in 

a cluster.  

Porter (1990) deals with the industry clusters and defines four chief determinants and 
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two indirect determinants of its national competitiveness – Porter‘s Diamand (Figure 

3.3). Four main determinants include Factor conditions, Demand conditions, Related 

and supporting industries, and Firms‘ strategy, structure and rivalry; whereas two 

indirect ones are Government and Chance. Porter (1990, 1998a) suggests that these 

determinants mentioned above form the cluster and influence its competitiveness. The 

stronger the cluster is and the closer the links between determinants are, the higher the 

national competitiveness is.  

Initially Porter deals with the national level. However, further elaborating the idea he 

does not limit the model to the country level: ―the geographic scope of a cluster can 

range from a single city or state to a country or even a network of neighboring 

countries‖ (Porter, 2008, p. 215). He mentions as well that ―the reasons why particular 

city or region is successful […] are captured by the same considerations embodied in 

the Diamond‖ (Porter, 1990, p. 158).  

There are various types of organizations that may constitute a cluster, but the main of 

them are: firms, financial actors, public actors, universities, organizations for 

collaboration and media (Figure 3.4). A cluster provides ―an environment that is 

conducive to innovation and knowledge creation‖ (Sölvell, 2009, p. 34). It seems that 

this environment may be conducive to open innovation as well since some of the actors, 

Figure 3.3. Porter‘s Diamond of National Advantage 

Source: Porter, 1990, p.127 
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such as universities, research institutes, other companies from the same industry 

presented in a cluster tend to be involved in open innovation initiatives (Chiaroni et al., 

2010). The Porter‘s Diamond works as an engine of growth and upgrading for a cluster. 

If the proper circumstances (determinants) are present, the cluster will grow and evolve 

through interactions with labor market, universities, etc (Sölvell, 2009). 

Porter (1990, 1998a, 1998b) especially accentuates geographic proximity as one of the 

facilitators of information flow, which, in turn, facilitates coordination through creating 

trust and mitigating perceived differences in economic interest between firms. 

Clustering of economic activity in a particular locations is driven by efficiency 

advantages (lower costs, particularly transaction costs), flexibility advantages (mobility 

of labour and other resources) and innovation advantages (cooperation and knowledge 

spillover) (Sölvell, 2009; Porter, 2008).  

One of important effects of geographic concentration is its influence on improvement 

and innovation (Porter, 1990). Rivals located in a close proximity are more ―jealous and 

emotional competitors‖, who tend to innovate more in order to outperform rivals 

(Porter, 1990, p. 157). Universities often located nearby this competitor group have also 

Figure 3.4. Actors in a cluster. Source: Sölvell, 2009, p. 16 
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a tendency to respond to its activities accordingly, stimulating regular knowledge 

interchange and cooperation. Suppliers and customers are as well participating in this 

collaboration process: suppliers are cooperating with industry R&D efforts whereas 

customers are getting engaged in interchange of information about newly emerging 

needs and/or technologies (Porter, 1990). Apart from this, Porter (1990, p. 157) 

considers geographic concentration of an industry as being a ―strong magnet to attract 

talented people‖.  

In general cluster benefits in innovation, compared to an isolated location, are 

considered to have the most effect (Porter, 1998b, 2008). Firms within a cluster are able 

to perceive new technological possibilities, evolving technology, components and 

machinery more rapidly than those in an isolated location (Porter, 2008). Porter (2008, 

p. 237) claims that this process is facilitated ―by ongoing relationships with other cluster 

entities, the ease of site visits‖, frequent face-to-face contacts and possibility to observe 

other firm‘s activity. One more advantage for innovation is ―competitive pressure, peer 

pressure, and constant comparison‖ that occur in geographically concentrated clusters 

with companies from the same industry (Porter, 2008, p. 238). 

Therefore, external players located in a close proximity (suppliers, rivals, research 

institutions, customers) play an important role within a cluster. Saxenian (1994) 

supports Porter in his beliefs that company‘s learning abilities, innovation initiatives 

and outcomes, and success in general are highly influenced by the relationships with 

these external agents. Connections between actors in a cluster are necessary for 

―providing firms with the information and know-how necessary for innovative 

activities‖ (Ganesan et al., 2005, p. 45). Based on the definition of open innovation that 

is engaged with inter-organizational collaboration in order to innovate, the cluster 

environment seems to be very much appropriate for performing such initiatives there. 

Collins (2011, p. 40) describes this fit between open innovation strategies and clustering 

as following: if the companies and researchers with shared interest are gathered 

together, ―they can form a tightly coupled network of experts that can share technical 

knowledge, market insights and specialist facilities easily, enabling them quickly to 

coalesce into focused collaboration when an opportunity arises‖.  
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Another analytical approach in line with the Porter‘s cluster theory and the idea of 

geographic proximity beneficial to open innovation, is the System of innovation 

approach (in particular, regional system of innovation) discussed in short above. A 

system of innovation includes all the necessary ―factors that influence the development, 

diffusion and use of innovations as well as relations between these factors‖ (Edquist, 

1997 cited in Edquist et al., 2002, p. 564). One of the factors accentuated within this 

approach is spatial proximity of organizations as it facilitates collaboration and learning 

activities between firms. For instance, in OECD report (2001, p. 21) about ―Cities and 

regions in the learning economy‖ it is mentioned that ―significant elements of 

organisational learning do take place within networks of organizations that are spatially 

proximate‖ and the idea that spatial proximity facilitates collaboration is emphasized.  

Engel & del-Palacio (2011) use the term ―cluster of innovation‖ to describe the similar 

concept – close proximity grouping of companies. According to them cluster of 

innovation is ―an environment that favors the creation and development of high 

potential entrepreneurial ventures and is characterized by heightened mobility of 

resources, including people, capital and information‖ (Engel & del-Palacio, 2011, p. 

27). The importance of linkages existing within these clusters and between cluster and 

external organizations (such as universities, research institutes, etc) are especially 

emphasized as well as the global interconnectedness with other clusters of innovation. 

Many research papers support these assumptions. For instance, Knoben (2009) states 

that existence of local inter-organizational linkages is conducive to innovation. Gertler 

(2003) claims as well that spatial proximity may encourage firms to interact, learn from 

each other and innovate. Based on presented above theories geographic (or spatial) 

proximity can be seen as a facilitator of collaboration between firms and, as a result, of 

innovation and/or product development initiatives.  

3.4. Cluster initiatives and science parks 

The existence of certain cluster policies or initiatives at national and/or regional levels is 

typical to the countries that are willing to exploit the benefits of a cluster (DG 

Enterprise and Industry Report, 2007). Cluster initiatives can be defined as ―organized 

efforts to increase the growth and competitiveness of clusters within a region, involving 
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cluster firms, government and/or the research community‖ (Sölvell et al., 2003, p. 15). 

In other words, it is a certain way to organize firms, government and public authorities, 

research institutions and universities in order to coordinate their clustering activities. 

Even Porter (2008, p. 277) refers to cluster-related initiatives that have their aim ―to 

organize participants, assess advantages and disadvantages, and catalyze public and 

private actions‖. 

Cluster initiatives can have many objectives (Sölvell et al., 2003). The majority of them 

can be found in Appendix 2, in general it is possible to classify them into six main areas 

(Sölvell et al., 2003): 

- Research and networking 

- Policy action 

- Commercial cooperation 

- Education and training 

- Innovation and technology 

- Cluster expansion 

Some researches (Bortagaray and Tiffin, 2000; Council of Competitiveness Report, 

2001; European Commission Report, 2007; DG Enterprise and Industry Report, 2007) 

mention the existence of top-down cluster initiatives or ―planned clusters‖ (Sölvell, 

2009, p. 74), and among them is the creation of different types of science and 

technology parks. For instance, Council of Competitiveness Report (2001) mentions 

cluster-specific institutions that facilitate information and resource flow throughout the 

cluster and among these institutions zoning, science and industrial parks are named. The 

main task of such institutions is ―to link all members within a given cluster to all assets 

of use to that cluster‖ (Council of Competitiveness Report, 2001, p. 60).  

Indeed, as it was already mentioned, clusters are often based on collaboration between 

firms and research organizations. Science parks can provide certain conditions for the 

development of this partnership (European Commission Report, 2007). ―Although they 

should not be considered as a precondition for the emergence of clusters, science parks 

are expected to favour their development‖ (European Commission Report, 2007, p. 51). 
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A science park works as an administrative structure that is supposed to promote 

clustering among on-park firms, research institutions, etc, and that it is especially true 

for technology-intensive industries (Bortagaray and Tiffin, 2000). The physical 

environment and infrastructure of a science park as well as geographic proximity of 

organizations within it are supposed to strengthen a cluster and facilitate its functioning 

(DG Enterprise and Industry Report, 2007; Bortagaray and Tiffin, 2000). European 

Commission Report (2007, p. 52) even mentions that ―science parks strengthen the local 

institutional infrastructure, to provide greater social capital and institutional thickness‖, 

therefore they may contribute to the main conditions of development for a cluster, that 

is the existence of strong institutional capabilities. 

Indeed even if we compare the definition of cluster given by Porter (1998) (provided in 

the section 3.3) and the science park definition by the International Association of 

Science Parks (IASP) it is possible to see similarities in the concepts. According to 

IASP (IASP) science park is ―an organization managed by specialized professionals, 

whose main aim is to increase the wealth of its community by promoting the culture of 

innovation and the competitiveness of its associated businesses and knowledge-based 

institutions. To enable these goals to be met, a Science Park stimulates and manages the 

flow of knowledge and technology amongst universities, R&D institutions, companies 

and markets‖. In other words, it is a geographic concentration of different companies 

and institutions whose aim is not only to compete but to cooperate. And this goes in line 

with the Porter‘s definition of cluster. 

Therefore, based on the Porterian cluster theory and other literature supporting it, 

science park environment can be considered contributing to the creation of linkages 

between companies and acceleration of innovation processes within science parks; and 

this in turn may lead to open innovation. 

Science and Technology Parks are becoming increasingly wide-spread nowadays as 

they are believed to be a perfect place for businesses and institutions of the global 

knowledge economy (IASP). Such parks and business incubators are organizations with 

identifiable administrative centers, whose mission is business acceleration through 

knowledge agglomeration and resource sharing (Phan et al., 2005). According to IASP 
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the main activities of a science park, that contribute to regional and companies‘ 

development and competitiveness are the following: 

 Creating new business opportunities and adding value to mature companies 

 Fostering entrepreneurship and incubating new innovative companies 

 Generating knowledge-based jobs 

 Building attractive spaces for the emerging knowledge workers 

 Enhancing the synergy between universities and companies (IASP) 

The last issue in the list is highly correlated with inter-organizational collaboration and 

accentuates the potential of science park environment to contribute to the open 

innovation initiatives. Substantial body of research conducted on the basis of case 

studies with a science park as a unit of analysis (Engel and del-Palacio, 2009; Westhead 

and Batstone, 1998; Eraydin and Armatli-Köroğlu, 2005; Squicciarini, 2009; Lindqvist 

and Sölvell, 2011) supports Porter in his conclusions and claim that science park 

environment can be fruitful for companies‘ collaboration and innovative activities. 

Learning through networking and by interacting can be seen as a crucial force attracting 

firms into clusters and one of the essential ingredients for the success of an innovative 

cluster (Breschi and Malerba, 2001). In order to turn into reality the benefits of cluster 

theory, it is crucial for any science park ―to enhance linkages and cooperation among 

universities, research institutions and firms so as to promote a sustainable development 

and continuous innovation‖ (Zeng et al., 2010, p. 411). In other words, science parks 

should work as technology intermediaries between all these actors. Therefore, 

increasing frequency of contacts between managers of a science park and its tenants is 

crucial (Westhead and Batstone, 1999). Put it another way, the main task of a science 

park is to ―establish a favorable culture for regional sustainable innovation‖ and in order 

to do this a science park need to foster the culture encouraging innovation, 

entrepreneurship and certain environment that enables free flow of innovative ideas and 

know-how (Zeng et al., 2010, p. 411). Helping companies to interact with one another is 

seen as one of the purposes that any cluster organization should have (Lindqvist and 

Sölvell, 2011).  

Taking a SMEs perspective within a science park Lindqvist and Sölvell (2011, p. 33) 

point out that cluster organization may act as ―a bridge between a large firm and a 
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SME‖ facilitating their innovative collaboration. Due to limited resources of SMEs 

science park environment conducive to establishing such ties may be highly beneficial 

to them. In a science park they can find necessary complementary resources, such as 

resources for continuing R&D, marketing, sales and management support (Löfsten and 

Lindelöf, 2005). This can be considered as an important reason for the active 

participation of SMEs in clusters, for instance in science parks. Indeed on average more 

than 70% of companies within science parks are SMEs (Wainova). 

3.5. Factors stimulating companies’ collaboration 

in science parks 

3.5.1.  Influence of geographic proximity 

 There are different dimensions on which the geographic (or spatial) proximity can 

influence. For instance, Knoben (2009) defines two mechanisms through which 

geographical proximity may influence firm innovativeness: agglomeration effect 

(related mostly to economies of scale due to the spatial concentration of economic 

activities) and creating of localized inter-organizational linkages. The second 

mechanism enables firms to get access to the localized knowledge, available in a certain 

geographical environment, which can, in turn, enhance their innovativeness. When 

analyzing open innovation initiatives the second mechanism is of utmost interest, as it is 

engaged with inter-organizational collaboration which is typical for open innovation. 

Since the majority of firms presented in a science park are SMEs possessing limited 

resources (Wainova; Lee et al., 2010) for establishing ties with other firms, geographic 

proximity may facilitate this process. 

Elaborating this idea several impacts of geographic proximity can be mentioned. Most 

obviously, it may facilitate organizational learning through the mechanics of interaction: 

by increasing the probabilities of encounters between actors within one innovation 

system (OECD, 2001). Indeed, it is easier for firms‘ representatives to arrange meetings 

or just met occasionally if firms are located close to each other. Ganesan et al. (2005), 

Audretsch (1998) and Rosenfeld (1997) claim that close geographic proximity enables 

frequent face-to-face contact with key knowledge providers, for instance suppliers, 

buyers, research institutions, alliance members, or competitors. The activities, that are 
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considered to facilitate this, include local industry association meetings, workshops and 

seminars, as well as informal social interactions. 

Moreover, some researchers (Chetty and Michailova, 2011) claim that geographic 

distance, especially accompanied by time differences, may become a barrier to efficient 

communication and decrease the mutual awareness of companies about each other‘s 

activities. Even in the age of rapid communication and advanced information systems, it 

seems that important forms of information are still best transmitted when parties are in 

close geographic proximity (Enright, 1998). The same idea is supported by Cramton 

(2001) who points out such problems as uneven access to and distribution of 

information, communication failures and differences in interpretation. Informal social 

interactions are considered to encourage the exchange and combination of knowledge 

during the creation of innovative products (Tsai and Ghoshal, 1998). Analyzing Porter‘s 

determinants of competitiveness Parto (2008, p. 1011) mentions as well that key to 

innovative development is ―informal, face-to-face interaction as an effective means of 

information exchange among personnel from different enterprises and firm proprietors‖. 

This information may include market situation, labour force or supply conditions, etc. 

Apart from this, geographic concentrations provides firms within a regional cluster with 

shorter feedback loops for ideas and innovation, that is particularly important for 

products or services which emerge through an iterative process between different 

companies (Enright, 1998). 

Spatial proximity and availability of face-to-face contact are also claimed to enable 

development of strong relational ties between firms and enhance mutual trust 

(Audretsch, 1998; Porter, 1998a; Harrison, 1992; Lorenzen, 2002). For instance, 

Harrison (1992) points out that repeated interactions and face-to-face contacts (planned 

or unplanned) that become easy due to close proximity help companies to develop trust. 

According to Rosenfeld (1997, p. 20) ―trust is established through the kind of informal 

business and social exchanges‖ that are facilitated when companies are situated close to 

each other. Moreover, it is worth mentioning that trust is crucial for innovative projects 

because long-term collaborative relationships, that are often necessary for developing 

innovations, are more likely to be established between companies when mutual trust is 

present (Edquist et al., 2002).  
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Frequent face-to-face interactions help firms not only to build trust and establish long-

term relationships, but also to access their partners‘ knowledge more easily (Yli-Renko 

et al., 2001). Trust, geographic and emotional closeness may lead to engagement in 

knowledge acquisition and access, which in turn may result in innovation; and, what is 

more, ―geographically proximate firms are more likely than geographically non-

proximate firms to recognize opportunities for knowledge access and knowledge 

acquisition that can lead to potential inter-firm collaboration‖ (Chetty and Michailova, 

2011, p. 78). 

Geographic proximity helps as well to unburden coordination of inter-firm relations. 

High level of trust between companies may facilitate coordination of activities, through 

decreasing the possibility of opportunistic behavior and eliminating the need for 

excessive monitoring (Lorenzen, 2002). Apart from this, it is easier to coordinate 

mutual activities (share necessary information, arrange face-to-face meetings, etc.) 

when companies are located close to each other. As a result, transaction costs are 

reduced (Porter, 2008) which is particularly important for SMEs due to limited 

resources. 

Moreover, frequent face-to-face communication may facilitate the transfer of tacit 

element of knowledge, that almost any firm engaged in high-tech and knowledge 

intensive collaboration possesses (Ganesan et al., 2005). Tacit knowledge can be 

described with one simple phrase: ―we know more than we can tell‖ (Polanyi, 1966, p. 

4) and, therefore, the particular difficulty in articulating tacit knowledge is accentuated. 

Lam (1997) agrees on that and points out that the best way to deliver tacit, difficult to 

codify knowledge is through face-to-face contact. Other researchers (Porter, 1998a; 

Rosenfeld, 1997), mention as well acquisition of tacit knowledge as a critical outcome 

of face-to-face communication and spatial proximity.  

Furthermore, it is possible to argue that at least some elements of knowledge which is 

produced and disseminated through inter-organizational innovative collaboration is tacit 

and embedded in certain local environment (OECD, 2001). As a result, the access to 

this knowledge may highly depend upon participation in a local system within which it 

is produced. It may be confined – at least to a certain extent – to those companies or 

individuals that actually experience it (especially in respect of ―know-how‖ knowledge 
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forms) (OECD, 2001). Hence, Storper (1995 cited in OECD, 2001, p. 22) states that 

―the region is a key, necessary element in the ―supply architecture‘ for learning and 

innovation‖, where dependencies between companies and other organizations play a 

crucial role. 

However, it is also necessary to take into account the possible negative influence of 

geographic proximity, mentioned by several authors. For example, it is the matter of 

increased competition. It should be first mentioned though that there are some benefits 

associated with increased competition. For example, Porter (1998) argues that 

competition is the major mechanism and incentive for companies to increase their 

efforts towards innovation to be able to keep or increase their market share. Apart from 

this, it can be beneficial to cooperate with local direct competitors when such 

cooperation enables cluster to compete against outside competitors (Enright, 1998).  

However, often competitors in a close proximity (in a cluster) focus on each other to a 

greater extent than on companies at a distance (Enright, 1998), which diminishes the 

benefits of increased competition and just makes it more tough to survive within a 

cluster. Moreover, geographic proximity may facilitate knowledge leaks and different 

types of industrial espionage, including recruitment of employees previously worked for 

competitors‘ companies (Torre). It is particularly true in science parks with a narrow 

specialization, where the majority of on-park firms represents the same industry and 

competes with each other to a certain extent (Torre). For SMEs which often have deep 

and highly specialized competences (Chesbrough, 2010) this can be an issue of a great 

concern, since in case of knowledge leakage they will not be able to sustain their 

competitive advantage. 

Another risk associated with the geographic proximity is the possibility of negative 

lock-in effect. When regions or clusters become too much inward looking, paying more 

attention to competing and cooperating within the cluster, ―the learning ability of local 

actors may be weakened to such an extent that they lose their innovative capacity and 

cannot respond to new development‖ (Boschma, 2005, p. 70). Torre states as well that 

due to strong internal focus, some local innovation systems become more sensitive to 

their internal rules and regulations than to demands and changes from the outside world. 

In other words, too strong focus on science park environment may lead to geographic 
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closeness and have negative effects on companies‘ technological development and 

competitive advantage in a whole. 

In summary, it can be said that geographic proximity in regional system of innovation 

or in a cluster is believed to have an important role: enabling face-to-face 

communication and facilitating coordination and transfer of tacit knowledge, developing 

strong inter-organizational ties and building trust between companies. All these issues 

obviously encourage collaborative activities within cluster and/or system of innovation 

and may contribute to open innovation as well. 

3.5.2.  Other types of proximity 

The concept of proximity has several dimensions. Besides geographical proximity, it 

includes societal and cognitive proximity (Lorentzen, 2007). All these dimensions 

influence the process of inter-organizational cooperation. 

Societal proximity includes institutional, organizational and social proximity 

(Lorentzen, 2007). They reflect social mechanisms and structures that make companies 

have similar goals. Institutional proximity is based on the similarity of models and rules 

of the ‗game‘. They may be formalized in contracts and legislation, or governed by 

values and informal rules. Organizational proximity means similarity of companies‘ 

goals and practices. Social proximity focuses on networks of personal relations. 

Cognitive proximity contains cultural, technological (or professional) proximity 

(Lorentzen, 2007). It covers similarity in mindsets that helps people to understand each 

other. Cognitive proximity exists among individuals. Cultural proximity is related to the 

shared believes, values and views, whereas technological – to the shared knowledge 

base (comparable education, similar professional experiences). 

Different types of proximity are interrelated. Geographic proximity helps to increase 

other types of proximity, but is not enough to insure interactive learning and innovation 

(Boschma, 2005). All these kinds of proximity should be present to make companies 

interact and exchange knowledge successfully. At the same time ―too much and too 

little proximity are both detrimental to learning and innovation‖ (Boschma, 2005, p. 

71). The basic idea of the concept is simple: it is easier for companies to collaborate if 
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they have some similarities in their activities and processes, even if they are situated far 

from each other. At the same time if the companies are too similar there is nothing to 

learn from each other. 

This research did not aim to analyze in depth the influence of societal and cognitive 

proximity on inter-company collaboration, primarily because we did not interview 

personally all companies‘ representatives in order to get deeper understanding of 

cognitive and societal processes, taking place during decision making. 

3.5.3.  Science park intermediary services 

Apart from different types of proximity services provided by a science park may 

stimulate inter-organizarional collaboration. Several researchers (Sawhney et al., 2003; 

Chesbrough, 2003; Lichtenthaler and Ernst, 2008a) accentuate the importance of 

intermediaries in the open innovation process. Some of them mention the internet 

intermediaries (Sawhney et al., 2003; Lichtenthaler and Ernst, 2008a, 2008b) whereas 

others claim that it can be extended outside online borders (Chesbrough, 2003; Lopez-

Vega and Vanhaverbeke, 2009, 2010; Mortara, 2009).  

Although many companies are now increasingly using Internet as a platform for finding 

and communicating with potential partners and customers, they are not able to exploit it 

fully (Sawhney et al., 2003). These direct channels of communication have some 

limitations: companies may not be able to reach all possible partners and customers or 

to reach them in the right time and context. Moreover, external exploitation of 

technology is much more complex and challenging than the commercialization of goods 

and services (Lichtenthaler and Ernst, 2008b). As a result, to fully exploit the 

possibilities of open innovation firms should complement their direct channels of 

interaction with indirect, or mediated, interactions (Sawhney et al., 2003). Sawhney et 

al. (2003) call these intermediaries, helping companies to innovate more effectively by 

connecting them with a wide variety of current and potential partners and customers – 

―innomediaries‖. 

As it was already mentioned earlier one of the main activities of a science park 

according to IASP is ―Enhancing the synergy between universities and companies‖. 

Hence, science and technology parks are aiming at achieving organic interactions 
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among companies, entrepreneurs, universities, research institutes, etc. through 

collaborative initiatives, for instance, networking conferences that provide inspiration 

for knowledge sharing (Lopez-Vega and Vanhaverbeke, 2010). In other words science 

parks can be considered as an intermediary (or innomediary) between companies, 

universities and/or other research institutions (Lopez-Vega and Vanhaverbeke, 2009, 

2010; Mortara, 2009). For example, Lopez-Vega and Vanhaverbeke (2010) mention 

science parks as being one of the several innovation intermediaries that ―assist managers 

to transgress the boundaries from closed to open innovation and facilitated the access to 

opaque and highly difficult to connect technology markets‖. Löfsten and Lindelöf 

(2002) claim as well that location in a science park increases the formal relationships 

between on-park high-tech firms and universities. 

Intermediaries of innovation are aiming to address a number of gaps in the innovation 

system (Howard Partners, 2007), such as:  

 Information gaps – difficulties in identifying relevant, useful and applicable 

techniques for product and service development. 

 Access gaps—difficulties in accessing technologies and knowledge which is 

known to exist but is not known how to acquire.  

 Transfer gaps—negotiation of license, consultancy/contract agreements, as well 

as project management (particularly important for SMEs, as they may not have enough 

capabilities for it)  

 Translation gaps—developing and transforming knowledge embedded in a 

technology into a form and format that can be used in product, service and/or business 

development.   

Different researchers (Lopez-Vega and Vanhaverbeke, 2009, 2010; Malairaja and 

Zawdie, 2008) mention several options of how science parks may help companies to 

address these issues. They include: providing incubator services, conducting networking 

activities that provide inspiration for knowledge sharing, providing link not only 

between companies but also between universities, regional research institutes, etc. The 

role of intermediary services provided by science parks is specifically emphasized in 

case of SMEs, as they possess limited resource base and are unable to establish wide 
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collaboration network themselves (Lopez-Vega and Vanhaverbeke, 2009; Malairaja and 

Zawdie, 2008, Lee et al., 2010). 

Incubators are ―spaces created and subsidized by private or public initiatives to allow 

entrepreneurs to stimulate the creation of new scientific, technological or business 

initiatives in cooperative environments that forge new partnerships, facilitate flows and 

share of talent, resources and market knowledge and facilitate preferential access to 

advisors‖ (Lopez-Vega and Vanhaverbeke, 2010). The main aim of these intermediaries 

is delivering educational courses for entrepreneurs in order to develop their early-stage 

technologies, get access to some sources of funding, business networks and partners, etc 

(Lopez-Vega and Vanhaverbeke, 2010). Practically, it is here where companies learn to 

establish business contacts directly and through intermediaries. Incubators provide a 

platform for new businesses, scientific or technological interactions with other 

companies as well as facilitate the ideas and knowledge exchange between firms 

searching for collaborative partners to conduct science, technology or business activities 

(Lopez-Vega and Vanhaverbeke, 2009). Apparently, incubator services are aimed 

particularly on small newly-established companies and start-ups. 

Apart from incubator services science parks may provide other networking activities for 

already established companies that provide inspiration for knowledge sharing (Lopez-

Vega and Vanhaverbeke, 2010). They may include, for instance, conducting 

professional conferences or workshops for companies from the same industry in order 

to exchange knowledge about new trends and issues. 

It is equally important for stimulating open innovation that science parks may facilitate 

interactions not only between companies but also between other actors (universities, 

regional research institutes, investors, etc.) and companies. Establishing links between 

on-park companies and university can be considered of the primary importance for any 

science park (Malairaja and Zawdie, 2008; Laursen et al., 2011). More precisely, 

university-related links can provide access to university research results and possibility 

to commercialize these results within the science park, as well as access to high-quality 

university education, academics and graduates as skilled labour force (Malairaja and 

Zawdie, 2008). It can be costly for an independent company (especially small one) to 

build and maintain the university links itself, but if this link is established by a science 
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park it may facilitate a lot the university-industry collaboration (Laursen et al., 2011). 

The same reasoning can be followed in terms of collaboration activities between 

companies and regional research agencies and organizations: it is easier for firms 

(especially for SMEs) to build such kind of links through an intermediary – for instance, 

through a science park. 

3.6. Science parks’ inefficiencies in stimulating 

open innovation 

In spite of the factors having positive influence on companies‘ collaboration, some 

authors (Chan et al., 2010; Huber, 2012; Westhead, 1997; Ter Wal and Boschma, 2011) 

claim that the cluster theory is insufficient or even does not work in the science parks 

environment at all. Unfortunately, majority of these researches do not contain any 

specific explanations or theories of science park inefficiencies.  

According to Chan et al. (2010) on-park companies do not collaborate so actively with 

each other and, on the contrary, tend to interact more with off-park firms. Moreover, 

according to these authors the knowledge exchange relationships with off-park 

companies are not only more frequent, but also more technologically related. In other 

words, companies tend to enter into innovative collaboration more with off-park firms 

than with on-park ones. 

Huber (2012) claims as well that collaboration with other on-park firms and university 

is really important and convenient only for few companies in a science park. According 

to him there is simply no need to enter into interactions with on-park companies or 

research institutions. Moreover, he mentions that sometimes there is no opportunity to 

interact and/or learn within a science park. 

The study of Boufaden and Plunket (2008) shows that geographic proximity to 

innovative firms has positive influence on the capacity to innovate, however, they 

suggest that it is not the only prerequisite to successful innovations. The importance of 

being close to the companies specializing in the same domain is accentuated as one of 

such prerequisites, whereas proximity to the firms from other industries, though highly 

innovative, does not lead to any innovations (Boufaden and Plunket, 2008). Following 

the same idea Ter Wal and Boschma (2011, p. 929) even state that science park 
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advocates ―tend to overemphasize the role of geographical proximity in patterns of 

inter-firm knowledge flows‖. This inefficiency can be explained basing on firms‘ 

capabilities. To be more precise, Ter Wal and Boschma (2011) claim that in order to be 

able to absorb external knowledge effectively firms should possess certain dynamic 

capability that is called absorptive capacity. In other words, if a firm does not have this 

capability, it cannot be efficient in innovative collaboration. 

Based on the comparative research on the activity of on- and off-park firms Westhead 

(2007, p. 57) claims that ―the effect of location on both R&D inputs and outputs appears 

negligible‖. This can be partly explained by commercial pressure put upon science 

parks managers. ―To maintain rental income some Park managers have relaxed their 

selection criteria for tenants‖ (Westhead, 2007, p. 57). This fact leads to the situation 

when on-park companies differ greatly in terms of income, strategies, and willingness to 

focus on R&D and/or collaborative activities. Sometimes they may even represent 

different industries. 

Another group of researchers accentuates the fact that science parks themselves often do 

not put enough effort in creating a proper environment conducive to innovation and 

inter-organizational collaboration. Westhead and Batstone (1999) state that science 

parks should become less property-based initiatives, strengthen in general their 

managerial functions and participate more in the collaborative activities taking place 

between different actors within the science park. Westhead (1997) points out as well 

that science park managers tend to be not enough pro-active in terms of encouraging the 

development of technical links between higher educational institutions and industry, 

gathering and sharing this information to on-park companies. This is of particular 

importance and relevance to small firms to which it is more difficult to establish closer 

collaboration with local higher educational institutions and/or other local firms 

themselves (Westhead, 1997). 

3.7. Other factors influencing choice of companies’ 

location in science park 

One more interesting explanation of choosing science park location is science parks‘ 

innovative image (Westhead, 2007; Westhead and Batstone, 1999). ―Some firms have 
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moved to Science Parks simply because of the image and overall prestige of the site‖ 

rather than because of possible proximity to other companies from the same industry, 

university and/or various research institutes (Westhead, 2007, p. 57). In other words, 

firms are choosing their location in a science park not because of possible networking 

and knowledge exchange but for building a proper reputation and creating an innovative 

firm image that may enable them to get a competitive advantage on the market (Chan et 

al.). It means that though science parks are identified to a certain extent as centres of 

knowledge and innovation, they can as well be understood as ―property development, 

where firms look primarily for an external identification rather than for the effective 

close proximity‖ to other actors within it (European Commission Report, 2007, p. 52). 

The innovative image of a science park can be particularly important for SMEs because 

they often do not possess the strong brand themselves.  

Apart from this, rent and particular location of a science park (part of the city, city, 

region) can have a significant influence on the choice to establish a firm there. Direct 

costs (rent/land cost and property taxes) and infrastructure and construction quality are 

highly valued by high-tech companies in that sense (Frenkel, 2012). The same idea was 

expressed by Meczes (2006) who names land price as one of the determinative factors 

for choosing location. Moreover, various economic, social and institutional features of 

different cities may as well affect firms‘ location decision-making process (Leman, 

2002).  

Finally, the increasing influence of globalization and ICT development diminishes the 

importance of geographic proximity. For example, Friedman (2005) points out that it is 

becoming possible to collaborate easily, and what is more important, cheaper across 

borders by using ICT. Talking about geographic proximity and inter-organizational 

networks Boschma (2005, p. 69) states as well that due to ―advanced information and 

communication technologies, networks through which learning takes place are not 

necessarily spatially limited‖. Moreover, even tacit knowledge can be transmitted across 

distance (Rallet and Torre, 1999 cited in Boschma, 2005). This can probably affect the 

role of science parks as drivers of innovations as well, because the need for being close 

to each other, to have geographic proximity is diminishing. 
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Summing up, it can be said that science parks as a cluster initiative do not seem to have 

only positive effects on open innovation within this cluster. Literature provides lots of 

examples of geographic proximity and/or science parks‘ services not having any 

influence or even hindering innovation. 

Apart from this, there are lots of other factors that may influence companies‘ 

conduciveness to open innovation and collaboration activities (such as other types of 

proximity (societal, cognitive), science park intermediary activities, etc.). Hence, 

geographic proximity cannot be considered the only important factor. It is possible to 

see that it is primarily SMEs who are affected by all these factors due to the lack of 

resources, so it seems reasonable to study their influence on SMEs. In this chapter the 

full theoretical background has been developed for gathering necessary empirical data 

and further analysis of it in order to answer our research questions.  

Within the following chapters we are going to elaborate further all these issues and 

contribute to the discussion of the role of location and other factors in a science park 

environment  in open innovation. The next chapter is devoted to the empirical results 

got through survey and interviews. 
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4. Empirical part 

In this chapter our empirical findings concerning companies‘ collaboration and open 

innovation processes taking place within a science park are presented. The chapter starts 

with the general overview of the science parks in Sweden, Mjärdevi Sciece Park and 

companies researched, and then will be followed by the summary of our findings. This 

will provide a basis for the analysis of the research questions in Chapter 5. 

4.1. General overview of Mjärdevi Science Park and 

companies interviewed 

In this section we are going to give a short description of characteristics that are typical 

for Swedish science parks, following by an overview of Mjärdevi Science Park, that is a 

case for our research, and the companies from this science park which took part in the 

survey. 

4.1.1.  Science parks in Sweden and Mjärdevi Science Park 

In Sweden there are more than 30 science and technology parks that play an important 

role in stimulating country‘s innovativeness and competitiveness (SISP, 2011; SPICA). 

There is an organization that unites all of them – Swedish Incubator & Science Parks. It 

is a non-profit organization with national coverage and it hosts in total over 5000 

companies and 72000 employees all over Sweden, which corresponds to only 1,6% of 

total number of people employed (Statistics Sweden, 2012a). Since the country 

represents a hot spot for technological development and advancement (Eriksson, 2003), 

the primary focus of this association is on knowledge-based companies (SISP, a). 

Science park in Sweden is seen as a ―stimulating meeting place for academia, research, 

the public sector and the industry‖ and are explicitly called ―open innovation arenas‖ by 

Swedish Incubator & Science Parks association (SISP, a). Association‘s members may 

provide creative environment, possibilities for business development and access to 

capital funds, work with clustering activities, industrial project development arenas, and 

networking with industry, public sector, universities and research institutions (SISP, a). 

One of the main objectives of a science park is seen to be managing and stimulating the 



 Master Thesis  Ganna Goylo 

 Open innovation in science parks  Yulia Denisova 

 

46 

 

knowledge and technology flow amongst university, research and development 

institutions and companies. The majority of companies in Swedish science parks are 

SMEs (SISP, a). This tendency seems to be inherited from the Swedish economy in 

general, since 97% of companies in Sweden have than less 10 employees (Statistics 

Sweden, 2012b). However, more and more large and established corporations are 

aiming to be involved as well (SISP, a).  

Based on the investigation of secondary data about Swedish science parks‘ activities we 

can conclude that they do not have a very narrow specialization. On the contrary, they 

tend to be oriented on companies from two or three industries (SISP, b).  

Many of Swedish science parks are located in a close geographic proximity to the 

university (Chalmers Science Park and Chalmers University of Technology, Ideon 

Science Park and Lund University, etc.) and have close connections to it. That is the 

sign that one of their main functions is to stimulate interaction between business and 

university. Apart from this, there is a large number of business incubator activities 

taking place within or in close connection with science parks (SISP, c). In general 

―science parks in Sweden tend to be more active in technology transfer activities such as 

supporting university spin-offs than their counterparts in other countries‖ (Hommen et 

al., 2006, p. 1333). 

Swedish government in cooperation with industries and academia invests a lot in 

programmes to develop science parks (Eriksson, 2003). Swedish Incubator & Science 

Parks gets a national support from Swedish innovation agency VINNOVA. Among 

other projects, they are now working together to combine Swedish science parks and 

regional nodes into a national innovation system (SISP, 2011). 

Mjärdevi Science Park is one of the Swedish science parks situated in Linköping. It was 

established in 1984. Now around 260 companies and almost 6 000 people are working 

there (Mjärdevi). 

Majority of the companies represent following three industries: mobile broadband, 

automotive safety, image processing and communication. Moreover there are many 

companies that work in such areas as software and systems development, sensor 

technology, cleantech and life science. An important source of knowledge, relevant for 
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the development of Mjärdevi and its tenant firms, is Linköping University, that is, on 

the one hand, a source for recruiting new employees, and, on the other hand, an 

invaluable R&D partner. Apart from this, many national R&D organizations are situated 

nearby Mjärdevi and represent its important partners. The most important of these 

organizations are (Mjärdevi):  

 Acreo - an independent non-profit research institute, whose purpose is to 

facilitate the commercialization of research outcomes and collaboration between 

industry and academic research (Acreo) 

 Berzelius Clinical Research Centre 

 Center for Medical Image and Visualization - a multidisciplinary research center 

providing solutions to clinical issues (CMIV) 

 National Supercomputer Centre - provides high performance computing 

resources (NSC) 

 Norrköping Visualization Center C 

 Santa Anna IT Research Institute AB 

 Strategic Research Centre for Materials Science for Nanoscale Surface 

Engineering 

 Strategic Research Center for Organic Bioelectronics 

 FOI - Swedish Defence Research Agency 

 SGI - Swedish Geotechnical institute 

 VTI - Swedish National Road and Transport Research Institute 

 SMHI - Swedish Meteorological and Hydrological Institute 

 SKL - Swedish National Laboratory of Forensic Science 

There are different types of companies presented in Mjärdevi Science Park (Figure 4.1). 

Due to the close proximity of Linköping University there are quite a large number of 

university spin-offs (more than 25%) and together with spin-offs from spin-offs they 

constitute around 1/3 of companies of the science park.  
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The largest residents of Mjärdevi are Ericsson, Releasy, IFS, Sectra, Lawson, 

Combitech and Logica. Major multinationals such as Motorola, Flextronics, Autoliv and 

Toyota Industries are represented as well. However, the majority of companies in 

Mjärdevi are small (Figure 4.2). 

 10 - 49  
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8% 250+ 

1% 

 1 - 9 

75% 

Figure 4.2. The size of companies in Mjärdevi Science Park (by the 

number of employees). Source: Mjärdevi 
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Figure 4.1. Types of companies in Mjärdevi Science Park. Source: 

Mjärdevi 
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The vision of Mjärdevi is that it should provide ―right environment for the 

establishment and growth of developing and knowledge-intensive companies‖ 

(Mjärdevi). Regardless of a company‘s size or stage of lifecycle, Mjärdevi helps to find 

an access to professional business advice, finance, and internationalisation. 

Sten Gunnar Johansson (Interview, 2012), the CEO of Mjärdevi Science Park AB – the 

company providing administration and management of the science park – stresses the 

importance of activities and services provided by Mjärdevi in creating a right 

environment for companies. Three main activities performed by Mjärdevi 

administration are: 

1. Providing help for start-up firms – Business incubator LEAD, programmes for 

entrepreneurs and venture capital 

2. Business-driven networking 

3. Promoting the science park itself 

Promoting Mjärdevi Science Park includes ―constant PR and communication activities 

performed by science park administration‖ (Johansson, Interview, 2012). It includes, for 

instance, issuing Mjärdevi magazine and organizing events for prospective investors 

and/or companies. 

Help for start-ups is provided, first of all, by Business Incubator LEAD. LEAD provides 

business coaching for firms at the initial stage of existence. It provides guiding and 

helps start-ups in term of four main issues: competence development, capital (assistance 

in the process of getting venture capital), contacts (network of resources), context 

(creating right environment and arena for communication between different start-ups) 

(LEAD). The incubator provides wide range of expertise, resources, seminars, and 

events to stimulate a new company‘s growth. Apart from LEAD, Mjärdevi hosts a 6-

month ―kick-start program‖ that includes providing new companies with low-cost 

premises, coaching and advice (Brochure about Mjärdevi, 2009). Finally, for companies 

that are starting their business activity in Sweden, the science park provides ―soft-

landing‖ with furnished offices and apartments at reduced cost, business and social 

networking, and access to planning, relocation, and tax advice (Brochure about 

Mjärdevi, 2009). 
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The last activity of Mjärdevi - Business-driven networking – has a particular importance 

for our research. Sten Gunnar Johansson (Interview, 2012) claims it to be the main 

―clustering‖ activity of Mjärdevi, which is aiming on ―creating arena for meeting‖ 

(Johansson, Interview, 2012). To be more precise, they are ―putting together companies 

working with the same issues and try to make them cooperate better‖ (Johansson, 

Interview, 2012). In a sense, it is activities provided by science park administration in 

order to facilitate clustering, collaboration and information exchange among companies, 

Linköping University and some off-park companies and research institutions. For 

example, it can be professional seminars or meeting of companies of a particular 

industry, where firms can discuss the newest technologies and/or prospective markets 

for their sphere, possibilities to collaborate or work together, etc. Moreover, business-

driven networking can be performed not only in terms of companies‘ collaboration. For 

instance, Mjärdevi does not make any financial investments to the companies. However, 

it tries to attract potential investors to the park and conduct meeting between businesses 

and investors. 

In general, Mjärdevi promotes networking and cooperation among different actors, not 

only within the science park, but also within the region and even on a global scale. For 

example, Johansson (Interview, 2012) emphasizes tight connections of Mjärdevi with 

Linköping university, Municipality of Linköping and Östergötland county, Swedish 

Agencies of Economic and Regional growth, Chamber of Commerce and Industry, 

Swedish Trade council, as well as banks and venture capital firms, property owners, etc. 

Internationally Mjärdevi has connections with IASP (International Association of 

Science Parks) and communicates a lot with other science parks in different countries 

(especially Manchester Science Park) (Johansson, Interview, 2012). 

4.1.2. Companies participated in the research 

Based on the secondary data and companies‘ willingness to participate in the research 

24 companies were chosen for the survey. As it was already mentioned in the Chapter 2 

we had to exclude 3 of the filled in questionnaires from the further consideration, due to 

the size of the companies and the fact that one of them does not have any R&D in 

Mjärdevi. Therefore, we are analyzing questionnaires from 21 companies working in 

Mjärdevi Science Park. Among them firms, engaged in software development and 
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consulting, constitute the majority (9 firms). Four of the companies are engaged in the 

industry producing environmentally friendly products and solutions (CleanTech). The 

rest of them are the companies producing goods and/or services for image processing 

(for medical purposes), for personal safety and security, as well as firms from aviation 

and chemical industries. 

Concerning the size of the companies we paid attention primarily to the number of 

employees (Figure 4.3). Most of the companies (12 firms) that participated in the 

research represent micro-firms and have less than 10 employees. 

The majority of companies are not totally new in the science park (Figure 4.4). There 

are only 4 companies that started to work in Mjärdevi less than one year ago. This 

question was asked to ensure that respondents had enough time to become familiar with 

science park environment and probably establish relationships with on-park actors. 

 

  
0

2

4

6

8

10

12

14

<10

 10-50

>50

Figure 4.4. Duration of working in 

Mjärdevi Science Park 
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All the companies except four have some international activity (Figure 4.5). Almost all 

of them have customers abroad, while eight have international partners for R&D and 

product development. Finally, only seven companies are working with international 

suppliers. 

Three of these 21 companies agreed to meet with us for follow-up interviews. Table 4.1 

shows a short overview of companies, participating in the follow-up interview. Those 

firms wished to stay anonymous so instead of the company names here and further in 

the text the names Company 1, Company 2 and Company 3 will be used. 

Two of the companies represent IT industry and one of them produces environmentally-

friendly products and solutions for recycling. One of the companies can be considered 

to be micro-enterprise (less than 10 employees) whereas the other two are small ones 

(10-50 employees). It can be also mentioned that companies are not newly-established 

and have been working in Mjärdevi for several years. This can ensure that they can 

provide reliable opinions on the researched issue. Apart from this, due to their positions 

in the firms people interviewed surely possess relevant information to answer the 

questions about companies‘ collaboration with other companies while innovating. 

 

 

Figure 4.5. International activity of companies 
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Table 4.1. Overview of companies participating in follow-up interviews 

lll 

Name of 

the 

company 

Industry 
Number of 

employees 

Year of 

establishment 

Period of 

working in 

Mjärdevi 

Interviewee‘s 

position 

Company 

1 

Products 

and 

solutions 

for 

recycling 

12 2006 4 years 

Product 

development 

manager 

Company 

2 
IT solutions 5 1999 12 years 

Development 

manager 

Company 

3 

IT& 

computing 

solutions 

consultancy 

15 2003 9 years 

Regional 

office 

manager 

 

Therefore, primary data for the research was provided mainly by micro and small 

companies from technology intensive industries, possessing R&D and/or product 

development activities in Mjärdevi and having some experience of working within the 

science park. 

4.2. Summary of the findings 

In this section the short summary of the information got from the questionnaires is 

presented. First of all, it gives an overall picture of the factors influencing companies‘ 

choice when deciding on science park location. It describes as well inter-organizational 

collaboration of companies within Mjärdevi: which partners they have and why they 

choose them. Finally, companies‘ prevailing strategies in terms of getting necessary 

knowledge for product/process development are presented. 
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4.2.1.  Companies’ motivation for choosing science park location 

Participants were asked to rank factors that motivated company to choose Mjärdevi as 

its location (Table 4.2). ―Convenient location, attractive rent‖ has the highest weighted 

average ranking (4,26 out of 5). It is followed by ―creating an innovative firm image‖ 

and ―higher probability to hire talented employees‖ (both with 3,42), ―proximity to the 

university as a source of knowledge‖ (3,37) and ―proximity to the other companies from 

the same or related industries‖ (3,21). The lowest weighted average ranking (3,11) have 

―services provided by the science park‖. 

Factors 1 2 3 4 5 
Weighted 

average 

Proximity to the university as a 

source of knowledge 
4 5 2 6 4 3,37 

Higher probability to hire talented 

employees 
4 2 6 6 3 3,42 

Proximity to other companies from 

the same or related industry 
6 2 4 6 3 3,21 

Services provided by the science 

park 
4 4 7 4 2 3,11 

Creating an innovative firm image 5 3 3 5 5 3,42 

Convenient location, attractive rent 1 1 4 9 6 4,26 

 

Even though science park‘s services have the lowest importance ranking, six 

participants named LEAD business incubator as an additional factor (which was not 

mentioned in the questionnaire) that had an effect on the decision to choose Mjärdevi as 

the company‘s location. One respondent mentioned proximity to Swedish Defense 

Research Agency as an important collaboration partner. 

Table 4.2.  Factors that motivated companies to choose Mjardevi Science Park as their location 

(rated from ―1 – Not important at all‖ to ―5 – Very important‖)  
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Company 1 (Representative of Company 1, Interview, 2012) accentuated as well the 

importance of LEAD and said that its services not only provided support for start-ups 

but also facilitated inter-organizational collaboration through organizing networking 

events. 

Apart from this, one respondent, working for aviation industry, mentioned that 

Linköping as a capital of aviation is a perfect location in terms of searching for partners 

(meaning primarily Saab) and developing company‘s innovative potential. 

During the follow-up interviews company‘s representatives were asked to comment 

about the importance of other types of proximity, apart from geographic one, since this 

questions was not a part of the questionnaire. All of them stated that they do not feel 

significant differences in institutional, cultural and technological proximity within 

Mjärdevi. To be more precise, Company 3 (Representative of Company 3, Interview, 

2012) claimed that apparently all these companies work in Sweden, ―majority of 

employees are from Sweden and have similar educational and professional 

background‖. 

4.2.2.  Inter-organizational collaboration within Mjärdevi 

Majority of companies participating in the survey (14 out of 21, or 67%) collaborate 

with other companies while developing new products and processes (Figure 4.6). Only 

Yes 

67% 

No 

33% 

 

 

Figure 4.6. Distribution of the answers to 

the question "Does your company 

collaborate with other companies while 

developing new products/processes?" 

 

No 
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Figure 4.7. Distribution of the answers to the 

question "Are there any on-park companies 

among the companies you collaborate with 

while developing new products/process?" 
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half of the companies that collaborate with other firms while developing new products 

and processes (7 out of 14) state that there are on-park companies among such partners 

(Figure 4.7). Other participants collaborate only with off-park companies. 

The question about the importance of the on-park companies as partners (Figure 4.8) 

was also asked only to the 14 companies that collaborate with other firms while 

developing new products/processes. More than a half of respondents say that their main 

partners are primarily off-park companies (9 firms, or 64%). On-park and off-park 

companies are equally important collaboration partners for 3 companies participating in 

this survey (or 22%). Only for 2 companies (or 14%) on-park partners are the most 

important. 

During the follow-up interview one notable reason why on-park firms do not 

collaborate with each other was expressed. Interviewee (Representative of Company 3, 

Interview, 2012) stated that their company is just a subsidiary and have headquarters in 

Gothenburg. That is why, the majority of their partners are companies situated in that 

region. 

 

As it was already said, seven companies stated that they do not possess any R&D and 

product development partners among on-park companies. The question about the factors 

that influenced the choice of on-park companies as a R&D partner rather than off-park 
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Figure 4.8. Distribution of the answers to the question "Which 

companies are your most important partners?" 
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companies, was answered only by those seven companies that have at least some 

collaboration activities with on-park firms. 

 

 

Companies rated several factors that may possibly have effect on their choice (Table 

4.3). In general, frequent face-to-face contact facilitating efficient communication and 

coordination of activities is considered very important when choosing partners. The 

weighted average of the factor‘s importance is 4,57 out of 5. Possessing necessary 

competences or skills and ease of establishing relationships within one science park 

were considered to have significant importance as well (4,00 importance on average for 

each of them). Transaction costs and having more extensive information about 

Factors 1 2 3 4 5 
Weighted 

average 

Necessary competences/skills 

possessed by these firms 
0 1 0 4 2 4,00 

Lower transaction costs due to 

geographic proximity 
0 3 1 1 2 3,29 

Easier to establish relationships within 

one science park 
0 1 1 2 3 4,00 

Having more information about firms 

from the same science park 
0 2 1 3 1 3,43 

Higher level of trust between 

companies located in close proximity 
1 3 0 1 2 3,00 

Easier to communicate and coordinate 

activities due to the possibility of 

frequent face-to-face contact 

0 0 1 1 5 4,57 

Table 4.3. Factors which affect companies‘ choice between on-park and off-park partners 

(rated from ―1 – Not important at all‖ to ―5 – Very important‖) 
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companies from the same science park are rated less important (3,29 and 3,43 

respectively), while trust has got the lowest rating (3,00) among the factors presented.  

However, it should be mentioned that, on average, none of the factors are considered 

―Not important at all‖ or ―Slightly important‖, on the contrary, all factors are rated from 

―Moderately important‖ to ―Very important‖.  

Apart from the factors listed in the table, one respondent accentuated personal 

acquaintance with the on-park partners‘ management team and strategy as a factor of 

influence. 

During the follow-up interviews Company 1 and 2 confirmed the findings from the 

survey. Interviewee from Company 2 (Representative of Company 2, Interview, 2012) 

accentuated that one of the most efficient methods of coordination of mutual activities is 

face-to-face meetings and discussions about the issue. It is especially true for 

collaborations involving R&D and/or product development since the result of such a 

collaboration is sometimes new or even unknown for both companies and it can be 

difficult to predict and specify in details in written, so often meetings are crucial to 

coordinate the activities. The representative of Company 1 (Representative of Company 

1, Interview, 2012) considers it also as being a ―cost-efficient solution, since the travel 

costs become minimal‖. 

In terms of easiness to establish relationships within one science park interviewees‘ 

opinions were in line with the results of the survey and one of them (Representative of 

Company 2, Interview, 2012) mentioned that ―Mjärdevi is relatively small science park, 

and managers of companies often know each other personally‖. This may help a lot 

when trying to begin innovative collaboration with this company. 

Concerning the factor ―Having more information about firms from the same science 

park‖ all the interviewees claimed that due to the existence of well-developed Internet 

and other communication technologies, they are able to get all the necessary 

information about other firms even without being close to them (Representative of 

Company 1, Interview, 2012; Representative of Company 2, Interview, 2012; 

Representative of Company 3, Interview, 2012). 
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One more clarification that we got from follow-up interviews was related to existence of 

higher level of trust between companies located in close proximity. All interviewees 

expressed the idea that trust matters a lot, especially in the R&D projects when partners 

often have to rely on each other (Representative of Company 1, Interview, 2012; 

Representative of Company 2, Interview, 2012; Representative of Company 3, 

Interview, 2012). However, ―it is only trust that matters not distance‖ (Representative of 

Company 3, Interview, 2012). Two interviewees (Representative of Company 2, 

Interview, 2012; Representative of Company 3, Interview, 2012) pointed out that if the 

partner is reliable it is possible to build trust even using telecommunication and Internet 

technologies. One of them (Representative of Company 2, Interview, 2012) however 

said that they prefer face-to-face contact so they often travel to visit their partners if 

they are in a different city. Interviewee from Company 3 (Representative of Company 3, 

Interview, 2012) mentioned as well that since the headquarters of their company is 

situated in another city, they already had established and trust-worthy relations with off-

park firms and prefer to work with them rather than make new ones. Finally, Company 

1 (Representative of Company 1, Interview, 2012) expressed a concern about more 

possibilities for knowledge leakage and/or headhunting in case of collaborating with 

neighbour firms. 

Interviewees were asked as well to rate the importance an additional factor – Easier to 

transfer tacit element of knowledge due to close proximity, since it was not included in 

the questionnaire. Two interviewees (Representative of Company 1, Interview, 2012; 

Representative of Company 2, Interview, 2012) gave it the rate 2 – Slightly important, 

whereas Company 3 (Representative of Company 3, Interview, 2012) rated it as being 

Not important at all – 1. Company 3 (Representative of Company 3, Interview, 2012) 

further commented that ―in IT industry [the industry the Company 3 is working in – 

Authors’ note] all the knowledge can be easily codified, so this concept does not 

correspond to‖ their needs. 

4.2.3.  Companies’ strategies of getting necessary knowledge for 

R&D 

Participants were asked to rank importance of sources of knowledge/information for 

product and process innovations that took place recently (Table 4.4). Results of the 
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survey show that in-house knowledge plays the most important role in the innovation 

process (weighted average ranking 4,79 out of 5). Collaboration with off-park 

companies (ranking 3,58) and with university (3,00) are more widely spread than 

collaboration with on-park companies (2,47). Purchase from the knowledge market and 

R&D outsourcing to a long-time research partner (rankings 2,26 and 1,79 respectively) 

are the least important options.  

 

 

When asked about the importance of in-house knowledge and open innovation 

strategies in their companies, interviewees emphasized the predominance of in-house 

knowledge over the open innovation. Company 1 explains it again as a fear of 

knowledge being stolen by competitors or employees headhunted by a larger company, 

since ―large and established companies are normally more attractive as an employer 

than small ones‖ (Representative of Company 1, Interview, 2012). 

Source of knowledge 

/information 
1 2 3 4 5 

Weighted 

average 

In-house knowledge 1 0 2 6 12 4,79 

Collaboration with on-park 

companies 
9 3 5 3 1 2,47 

Collaboration with off-park 

companies 
2 5 3 8 3 3,58 

Collaboration with the 

university 
6 5 3 3 4 3,00 

R&D outsourcing to a long-

time research partner 
14 3 3 0 1 1,79 

Purchase from the 

knowledge market 
9 5 5 1 1 2,26 

Table 4.4. Sources of knowledge/information that were important for product and process 

innovations in companies (rated from ―1 – Not important at all‖ to ―5 – Very important‖) 
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From the open question in the questionnaire and during follow-up interviews several 

other sources of knowledge used by companies were identified: collaboration with 

Swedish Defence Research Agency and other national research institutions available in 

the region. 

The last issue of our interest in the research was to figure out if the science park itself 

provides any services that facilitate inter-organizational collaboration. Figure 4.9 shows 

that majority of the respondents (14 out of 21, or 70%) states that science park‘s 

services do not help them to find partners for innovative collaboration. This result is in 

line with the ranking of factors that motivate companies to locate in Mjärdevi: the 

weighted average importance rate of services provided by the science park is the lowest 

(3,11 out of 5). 

 

 

 

During the follow-up interviews all companies‘ representatives noted that companies 

are interested in networking activities (Representative of Company 1, Interview, 2012; 

Representative of Company 2, Interview, 2012; Representative of Company 3, 

Interview, 20122). At the same time they mentioned that science park‘s collaborative 

initiatives are not very useful for the companies. Two of the interviewees 

(Representative of Company 2, Interview, 2012; Representative of Company 3, 

Interview, 2012) underlined that on-park companies belonged to more than one industry 

which made it ―difficult for the science park‘s administration to have a deep knowledge 

about all these industries‖ (Representative of Company 3, Interview, 2012) and to 

develop properly collaborative activities. In other words, companies know about their 

No 

70% 

Yes 

30% 

 

 

Figure 4.9. Distribution of the answers to the question "Do the science park‘s 

services help you to find new partners for innovative collaboration?" 
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industries more than science park administration and are taking themselves 

responsibility for finding partners. All interviewees (Representative of Company 1, 

Interview, 2012; Representative of Company 2, Interview, 2012; Representative of 

Company 3, Interview, 2012) expressed a wish that the science park administration 

could be more active in this type of services and try to design more thought-out events, 

taking into account the characteristics of different industries. 
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5. Analytical part 

In this chapter we analyze theoretical framework presented in Chapter 3 together with 

our empirical findings in order to answer our research questions. Firstly, the features 

typical for Swedish science parks, and Mjärdevi in particular, are analyzed as a 

background for further generalization and explanation of research results. After that, the 

importance of geographic proximity and other factors for stimulating open innovation 

initiatives within a science park are analyzed and presented. 

5.1. Distinctive features of Swedish science parks 

and Mjärdevi 

 We suppose that before analyzing the collaborating processes taking place within 

Mjärdevi Science Park, it is necessary to examine the actual environment of a Swedish 

science park. First of all, science parks in Sweden are relatively small: only 1,6% of 

total number of people employed work there (Statistics Sweden, 2012a). Apart from 

this, they tend not to have any narrow specialization in terms of industry (SISP, b). 

These features may influence the possibility of establishing collaborative ties within a 

science park since the amount of potential actors is limited. 

In general the ideas behind the Swedish science parks seem conducive to open 

innovation initiatives. Science parks even call themselves ―open innovation arenas‖ 

(SISP, a). Apart from this, the fact that they are normally situated close to universities 

and/or research institutions and are actively establishing ties with them (SISP, a), shows 

their attempts to create environment conducive to open innovation. Moreover, the 

existence of business incubators within the majority of Swedish science parks can be 

considered as a facilitator of innovation commercialization. 

Apart from creating networks between actors of one science park, there are initiatives to 

combine all Swedish science parks into a national innovative system that can be as well 

considered as a networking activity. This will facilitate finding appropriate partners for 

open innovation initiatives in other regions of Sweden. 
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In general Mjärdevi Science Park can be considered as a typical example of a Swedish 

science park. First of all, it is relatively small – there are only 260 companies and 

around 6000 people are working there. The majority of companies (99%) in Mjärdevi 

are SMEs, that follows the trend of other Swedish science parks (Statistics Sweden, 

2012b). Furthermore, it is mostly orienting on companies from three industries: mobile 

broadband, automotive safety, image processing and communication (Mjärdevi). 

However, Boufaden and Plunket (2008) accentuates that the benefits of geographic 

proximity are best exploited when the companies in a cluster are specializing in the 

same domain. That is why we suppose that in the case of Mjärdevi Science Park it may 

decrease that potential positive influence of being close to other actors. 

Mjärdevi Science Park can also be taken as a representative case of a science park, since 

it performs all the main activities listed by IASP (IASP). Particularly its main aims 

according to secondary and primary data (Johansson, Interview, 2012; Mjärdevi; 

Brochure about Mjärdevi) are fostering entrepreneurship, providing incubator services 

and enhancing synergies and business-driven networking between the university, 

research institutions and on-park firms.  

As a majority of science parks in Sweden, Mjärdevi is situated close to the university 

and other research institutions and collaborates with them a lot. For example, university 

spin-offs constitute 34% of on-park companies. Apart from ties with university and 

research institutions, there is Business Incubator LEAD that provides incubator services 

for start-ups. It delivers educational courses and programmes for entrepreneurs, 

facilitates access to venture capital and business networks and partners. All these 

activities fully correspond to the theoretical concept of an incubator presented by 

Lopez-Vega and Vanhaverbeke (2010). 

Analyzing all this information about Mjärdevi we can conclude that there are certain 

prerequisites to open innovation within its environment. In other words, the science 

park has a potential to work as a technology intermediary between actors. However, 

some features presented above may have negative effects as well. 
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5.2. The influence of geographic proximity 

One of the main ideas behind the science park as a cluster is learning through 

networking and by interacting with other companies from the same or related industries, 

university and other research institutions, etc (Breschi and Malerba, 2001; Zeng et al., 

2010). In particular, due to the geographic proximity of firms within one science park, it 

is supposed to influence inter-organizational collaboration between on-park companies 

and, as a result, stimulate open innovation initiatives. 

According to theory (Knoben, 2009; OECD, 2001), localization in close geographic 

proximity within one science park enables creating inter-organizational linkages and 

through this collaborative activities enhances companies‘ innovative potential. During 

the interview Mjärdevi‘s CEO, Sten Gunnar Johansson (Interview, 2012), stressed as 

well that one of the main duties of the science park is to stimulate innovative 

collaboration between on-park companies, which is said to be done through organizing 

professional seminars, workshops, meetings, etc. However, as survey and follow-up 

interviews with companies showed it does not really work well in practice. 

In general, on-park SMEs tend to be involved in open innovation to a certain extent. For 

instance, 67% of respondents claimed that they do collaborate with other companies 

when doing R&D and/or developing new products/services. This can be seen as a 

general trend to open innovation process and search for new sources of innovation 

externally, outside the organizational boundaries (Chesbrough 2003, 2006; EIRMA, 

2004). However, there is much less signs of positive influence of geographic proximity 

on building ties between on-park companies. Only half of respondents have at least 

some on-park companies as their R&D and/or product development partners. What is 

more, only 36% of those who do have any R&D partners in science park consider on-

park companies to be the most important partners or at least equally important with off-

park ones. In other words, on-park SMEs in Mjärdevi seem not very active in creating 

localized inter-firm linkages.  

Moreover, as Breschi and Malerba (2001) mention willingness for networking with 

other on-park companies can be an underlying motivation to be located within a cluster. 

However, the Mjärdevi case shows absolutely opposite results: companies rate 

proximity to other companies from the same or related industry very moderately, 
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especially comparing to other factors, such as attractive rent, convenient location and 

creating image of an innovative firm. Apart from these rather obvious explanations, 

willingness to be close to certain attractive off-park company situated in the region can 

be an underlying motivation as well. This motivation can be seen, for instance, in the 

case of one respondent, that explained its choice of Mjärdevi as a location by trying to 

be close to Saab company, that is situated in Linköping, but not in the science park. 

Moreover, some companies in a science park can be only subsidiaries with the 

headquarters in another city or even country. In that case the company may already have 

established and trust-worthy R&D collaborative relationships with companies close to 

headquarters‘ location, and therefore there is no need in building new ones. 

This can bring us to the conclusion that when SMEs are choosing to be located in a 

science park, geographic proximity to other firms is not a main factor that may 

influence decision making. 

All in all, companies within one science park do not seem to choose their partners based 

on the location principle as well as firms‘ motivation when choosing science park 

location cannot be fully explained by geographic proximity to other firms. One of the 

possible explanations of it can be that firms in general still have a suspicious view on 

open innovation between companies, since it can have harmful effects on intellectual 

property right. Although 67% of respondents do some open innovation, firms still tend 

to rely more on in-house R&D and name it as the most important source of knowledge 

for product/process development. And since geographic proximity of competitors may 

facilitate various types of knowledge stealing and industrial espionage (for instance, 

recruitment of employees previously worked for competitors) (Torre) firms are really 

conscious about entering into R&D and/or product development partnerships with firms 

situated close. One of the interviewees expressed that concern as well. It is especially 

true in a science park environment where companies usually represent the same or 

related industries and, therefore, there are more possibilities for knowledge leakage. It is 

true for SMEs as well since they are not the same attractive for employees as big 

companies with strong brand are (Representative of Company 1, Interview, 2012). As a 

result there is higher possibility for SMEs‘ employees possessing crucial skills to be 

headhunted by big firms from the same industry if these companies are situated close to 

each other. 
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One more risk associated with being geographically close to each other is lock-in effect, 

when cluster becomes too much inward looking, firms are competing and cooperating 

mostly within cluster, which can limit their learning and possibilities to innovate 

(Boschma, 2005; Torre). In the case of Mäjrdevi Science Park it can be said that we did 

not identify any visible lock-in effect. Though 50% of companies stated that they have 

on-park companies as their R&D partners, only 14% of them consider them the most 

important. Moreover, there are plenty of initiatives from SISP that are aiming at 

increasing collaboration not only within one given science park, but among all science 

parks in Sweden. For instance, together with Swedish innovation agency VINNOVA 

SISP is aiming at creating Swedish national innovation system by combining all science 

parks and incubators. Johansson (Interview, 2012) during the interview mentioned as 

well that Mjärdevi Science Park administration is actively working on creating links 

with off-park companies and even international firms. Therefore, we can conclude that 

lock-in effect may be mostly neglected in the context of Sweden. 

Despite of some inefficiencies of geographic proximity presented above, some 

interesting observations can still be made in term of how geographic proximity 

influence collaboration between on-park companies. Although not so many companies 

(only seven) have on-park firms as their R&D partners and answered the question 

―Which factors were important for you when choosing on-park companies rather than 

off-park ones‖, these answers together with the information received during follow-up 

interviews allowed us to make certain conclusions about the issue. 

Firstly, possibility of more frequent face-to-face contact as a facilitator of 

communication and coordination was rated very high as a reason why on-park 

companies prefer to collaborate with on-park partners. Indeed, the firms within a 

regional cluster have shorter feedback loops for ideas and innovation that is particularly 

important for products and services which emerge through iterative process between 

different companies (Enright, 1998). Lorenzen (2002) stresses the same idea that 

coordination of mutual activities (share necessary information, arrange face-to-face 

meetings, etc.) becomes easier when firms are located close to each other. Interviewees 

during the follow-up session also commented about that as being true. Lack of face-to-

face meetings with off-park R&D partners, that are geographically far, is claimed to 

have negative influence on innovative process coordination, therefore firms tend to 
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choose closer partners if they have a choice. In other words, geographic proximity has a 

positive influence for those SMEs that have on-park partners in term of facilitating 

coordination. 

Apart from this, geographic proximity has a positive effect on the mechanics of 

interaction itself – by increasing the probabilities of encounters between actors and 

easiness to establish relationships within one science park (OECD, 2001). It is easier to 

arrange meetings when companies are located in close proximity and science park 

environment facilitates frequent face-to-face contact with companies from the same 

industry – suppliers, buyers or competitors (Ganesan et al., 2005; Audretsch, 1998; 

Rosenfeld, 1997). Our empirical results confirm this suggestion as firms rated easiness 

to establish relationships with other companies located nearby as being important for 

choosing R&D partners from on-park companies instead of off-park ones. Developing 

this idea one of the interviewees mentioned that in a relatively small science park 

managers from different companies often even know each other personally, that can 

simplify the start of innovative collaboration (Representative of Company 2, Interview, 

2012). Therefore, we can conclude that in relatively small science parks, like Mjärdevi, 

geographic proximity may increase the probability of encounters between firms‘ 

representatives and, as a result, make easier to establish relationships between actors.  

Apart from informal social interactions, science park administration can as well 

influence the probability of encounter and facilitate the access to partners. Mjärdevi 

Science Park conducts a lot of conferences, events, professional workshops and 

seminars for companies from the same industries, where they can find new partners. It 

helps firms to access its partners‘ knowledge more easily, i.e. recognize knowledge 

access and knowledge acquisition opportunities, that may result in inter-firm 

collaboration (Yli-Renko et al., 2001). This is particularly helpful for on-park SMEs 

since they may not possess enough resources to promote themselves outside park 

environment. But they may still take part in on-park events or workshops and to 

communicate with potential partners from the same industry. 

Geographic distance may also decrease the mutual awareness of companies about each 

other (Chetty and Michailova, 2011). This may include information about market 

situation, labour force, suppliers and customers, etc. Surprisingly, respondents rated this 
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factor only as moderately important. This may be explained by the influence of 

globalization and ICT development (Friedman, 2005). Indeed, since Sweden is an 

advanced country efficient means of communication and information systems are easily 

accessible, so that even SMEs feel that they have enough access to necessary 

information. All the interviewees confirmed this assumption as well and accentuated the 

role of Internet and other communication technologies in facilitating the process. 

One more possible benefit of geographic proximity is creating strong relational ties and 

enhancing mutual trust between companies situated close to each other (Audretsch, 

1998; Porter, 1998a; Rosenfeld, 1997).  Trust is especially important for innovative 

inter-organizational collaboration, since innovative projects are usually long-term and 

assume certain level of relying on each other. Surprisingly, on-park SMEs in Mjärdevi 

rated this factor as the least important when preferring on-park partner to off-park one. 

Based on the follow-up interviews we can identify several interrelated explanations to 

these results. All of them agreed on the fact that trust matters a lot. However, it is not 

only distance that matters but the frequency and quality of communication and 

company‘s level of responsibility (Representative of Company 2, Interview, 2012). It 

can be easy to establish trust-worthy relationships with a firm in another city or even 

country. Apart from this, as it was already said some of the companies in Mjärdevi 

Science Park are subsidiaries with the headquarters in other cities and already having 

established relationships with off-park companies (Representative of Company 3, 

Interview, 2012). Finally, the issue of knowledge stealing and industrial espionage is 

also related here. SMEs in a science park feel that the benefits of facilitating trust 

through collaborating with geographically close partners can be destroyed in that case. 

The last mechanism of geographic proximity is that it may facilitate the transfer of tacit 

element of knowledge through increasing possibility of face-to-face contacts (Ganesan 

et al., 2005; Lam, 1997). We did not ask this specific question in the questionnaire, 

however, from the follow-up interviews none of the interviewees mentioned this to be 

important. This can be explained again by the high level of development of 

communication technologies nowadays. One of the interviewees, working in IT industry 

expressed the idea that the major part of knowledge in that industry can be easily 

codified, that is why, the concept of tacitness does not correspond to their needs 

(Representative of Company 3, Interview, 2012). Therefore, though transferring tacit 
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element of knowledge can be necessary in some collaborative activities, it may vary 

depending on industry. In cases when knowledge can be easily codified, this benefit of 

geographic proximity loses its value. 

Summing up, based on the theoretical investigation it can be said that significant body 

of literature claims that geographic proximity of companies within one science park can 

have a positive influence on establishing ties between on-park firms. However, it does 

not seem to work well in Swedish science parks. In relatively small science parks, for 

instance in Mjärdevi, with mostly SMEs from different industries presented as on-park 

companies, geographic proximity does not seem to have a decisive influence on inter-

firm collaboration. However, certain positive mechanisms of localization can be 

observed in the form of increasing possibility of face-to-face contact that facilitates 

communication, establishing relationships and coordination activities. 

5.3. The influence of other factors 

As we can see from the results of our research there are some other important for SMEs 

factors (apart from geographic proximity) that may stimulate collaboration and open 

innovation initiatives. In this section we will deal with these factors. 

Firstly, the other types of proximity should be taken into consideration. Although this 

research did not aim to analyze in depth the influence of societal and cognitive 

proximity on inter-company collaboration, some of the companies‘ answers to the 

questionnaire and follow-up interviews allowed us to make certain conclusions. 

However, these issues definitely require further research. 

Higher levels of all the types of proximity make it easier for the companies to interact 

and exchange knowledge (Lorentzen, 2007). Taking into account characteristics of 

Mjärdevi Science Park it could be assumed that on-park companies have quite high 

levels of institutional, cultural and technological proximity. These companies work in 

Sweden, ―majority of the employees are from Sweden and have similar educational and 

professional background‖ (Representative of Company 3, Interview, 2012). This is also 

true for many of off-park companies. That means that the influence of institutional, 

cultural and technological proximity may be neglected in the context of Sweden. 
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Being situated in one area, first of all, increases social proximity of the companies, as 

employees have significantly more chances to communicate with the colleagues from 

other on-park companies and to build professional networks. Commenting on the 

factors that affected the choice between on-park and off-park partners one respondent 

accentuated acquaintance with on-park partners‘ management teams and the knowledge 

about the strategies of these companies.  

Science parks aim to stimulate inter-organizational collaboration. Several researches 

(Mortara, 2009; Lopez-Vega and Vanhaverbeke, 2009, 2010) stress the importance of 

science parks as intermediaries between companies, universities and other research 

institutions. Science parks can stimulate interactions among companies and other actors 

through different networking activities that provide inspiration for knowledge sharing 

(Lopez-Vega and Vanhaberveke, 2010). The role of science parks‘ intermediary 

services is emphasized particularly for SMEs, because they possess limited resources 

and it can be difficult for them to establish collaboration networks by themselves (Lee 

et al., 2010; Malairaja and Zawdie, 2008; Lopez-Vega and Vanhaverbeke, 2009).  

However, according to the results of the survey science park‘s services have the lowest 

ranking among the factors that motivated companies to choose Mjärdevi as their 

location and majority of the respondents (70%) state that these services do not help 

them to find partners for innovative collaboration. All interviewees mentioned the same 

and expressed the wish that Mjärdevi Science Park should be more active in networking 

activities to stimulate collaboration among on-park actors. Westhead (1997) follows the 

same reasoning and provides evidence that science park managers tend to be not active 

enough in stimulating and encouraging links between actors in a science park. During 

the follow-up interviews when commenting on this issue interviewees mentioned 

several reasons why science park‘s collaborative initiatives are not very useful for the 

companies. Companies‘ representatives (Representative of Company 2, Interview, 

2012; Representative of Company 3, Interview, 2012) state that science park‘s activities 

in this sphere are not very active. Interviewees underline that on-park companies belong 

to several different industries which make it difficult for Mjärdevi administration to 

have in depth knowledge about all these industries and to design collaborative activities. 

Interviewees state that companies know their industries better than science park 

administration and take themselves responsibility for finding partners. Therefore, we 
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can conclude that SMEs are interested in networking activities within one science park. 

So science park administration should be more active in this type of services and try to 

develop more well-thought-out events for on-park firms, taking into consideration the 

peculiarities of different industries.  

Incubators are another important type of science parks‘ services. They provide a 

platform for new businesses (Lopez-Vega and Vanhaverbeke, 2009) and help to shorten 

the time needed to commercialize the idea. In other words, incubators assist in creating 

new partnerships, facilitate access to necessary resources and knowledge, that may 

facilitate open innovation process for start-ups. Indeed, activities of LEAD include ones 

that are aiming at stimulating inter-organizational collaboration, such as creating right 

environment and arena for communication between different start-ups. For instance, 

LEAD conducts various seminars focusing on business networking. 

When answering the questionnaire six participants named LEAD business incubator as 

an important additional factor (not mentioned in the questionnaire) that affected the 

decision to choose Mjärdevi as their location. One of the interviewees (Representative 

of Company 1, Interview, 2012) pointed out the importance of LEAD as well and said 

that the services provided by the incubator not only supported start-ups but also 

facilitated inter-firm collaboration. Such results mean that Mjärdevi is specialized in 

helping start-ups to bring new ideas to market and creating appropriate environment for 

communication between different actors. 

Several researches stress the importance of links between on-park companies and 

university for the science park (Laursen et al., 2011; Malairaja and Zawdie, 2008). This 

links may provide access to the university research facilities and results, as well as give 

an opportunity to hire capable graduates. According to the results of the survey among 

the factors that motivated companies to choose Mjärdevi as their location ―higher 

probability to hire talented employees‖ and ―proximity to the university as a source of 

knowledge‖ were more important than ―services provided by the science park‖ and 

―proximity to other companies from the same or related industries‖. Several respondents 

mentioned proximity to the Swedish Defense Research Agency as an additional factor, 

which was not mentioned in the questionnaire.  
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All this allows us to conclude that a science park‘s proximity to universities and 

research institutions and ties created between these actors are of particular importance to 

SMEs. Indeed, it can be costly for an independent company, particularly a small one, to 

build and maintain such links itself. In Sweden many science parks are located in a 

close geographical proximity to the university. That is the sign that one of their main 

functions is to stimulate interactions between business and university.  

One more observation that can be made from our research is that ―creating an 

innovative firm image‖ and ―convenient location, attractive rent‖ have the highest 

rankings among the factors that motivated companies to choose Mjärdevi as their 

location. It means that certain companies do not expect science park to stimulate inter-

firm collaboration. Indeed, the name of the science park is valuable by itself. The 

innovative image of a science park can be particularly important for SMEs because they 

often do not possess strong brand themselves. Several researches (Frenkel, 2012; 

Meczes, 2006; Leman, 2002) underline that rent, infrastructure, characteristics of the 

buildings and various features of different cities have a significant influence on the 

choice of the location where to establish a company. But this is not a primarily function 

of a science park and it is not enough to stimulate innovation.  

To sum up, there are factors apart from geographic proximity that may have decisive 

influence for SMEs when choosing science park environment. Not all of them are 

related to stimulating inter-organizational collaboration, but certain factors, such as 

proximity to and ties with the university, research institutions, science park services, 

etc. may influence open innovation initiatives. 

 

In this Chapter we analyzed the data collected from the survey and interviews using the 

theoretical framework presented in Chapter 3. Summing up, we can conclude that, first 

of all, Mjärdevi Science Park can be considered as a typical example of a Swedish 

science park, that is relatively small, situated close to university and research institutes, 

combine companies from several industries, etc. That is why we suppose that the 

conclusions we got from this research can be generalized to other science parks in the 

region. 
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In general the geographic proximity of firms in one science park does not have 

significant influence on collaborative activities and open innovation initiatives. 

However, certain mechanisms of geographic proximity may facilitate inter-firm 

relations. There are as well other factors that may have an effect on open innovation and 

companies‘ motivation to choose science park‘s location. 

In the following chapter we will present the answers to our research questions and 

provide generalized conclusions from our research.  
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6. Conclusions 

In this Chapter the factors that are important for SMEs for stimulating collaboration and 

open innovation in science parks will be presented and specific answers to our research 

questions will be given. Based on the analysis of science parks in Sweden we can claim 

that they have lots of similar features. That is why we believe that our conclusions can 

be applied to other science parks in the region, not only Mjärdevi. Apart from this, the 

results of this research can be also relevant for science parks in other countries that 

possess similar characteristics. 

After analyzing theoretical framework and empirical findings we came to the following 

answers to our research questions, in particular: 

Q.1. Does geographic proximity of companies situated in a science park stimulate 

open innovation? What are the mechanisms by which geographic proximity may 

influence open innovation? 

Although one of the main ideas behind a science park as a cluster is learning through 

networking and by interacting with other on-park companies from the same or related 

industries (Breschi and Malerba, 2001; Zeng et al., 2010), geographic proximity does 

not seem to have a strong effect on inter-firm collaboration in Swedish science parks. 

According to the results of this research it influences to a certain extent, but this 

influence is limited and not decisive. If other conditions are equal, the company would 

prefer to work with partners in close proximity. However, there are certain factors that 

may be more influential for SMEs than potential benefits of geographic proximity.  

In general, on-park SMEs tend to be involved in open innovation to a certain extent, but 

they are still more oriented on in-house knowledge in terms of their core capabilities. 

Apart from this, many of those who are involved in open innovation tend to choose off-

park partners due to certain reasons. Obviously, all potential partners cannot be located 

within the same science park, especially if it is relatively small and combines companies 

from several industries. Apart from this, SMEs tend to be conscious about innovative 

collaboration with other on-park companies, since geographic proximity to companies 

from the same or related industries may facilitate various types of knowledge leakage, 

employee headhunting and industrial espionage. It is particularly true for SMEs since 
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they usually have narrow specialization and the loss of this core knowledge may lead to 

the loss of their competitive advantage. The problem of headhunting is of great 

importance for SMEs, when they are collaborating with a bigger firm, since SMEs are 

not as attractive employers as big companies with strong brand are. 

Moreover, some on-park firms are just subsidiaries of other companies with 

headquarters in another city or even country. In that case, headquarter company tend to 

have regular and trust-worthy R&D partners in other locations and, therefore, on-park 

subsidiaries work with these partners as well. 

Finally, some firms, though situated within a science park, have no intention to 

networking with other on-park companies. The main reasons why they choose to be 

located in a science park are attractive rent, convenient location and/or innovative image 

and prestige of a science park itself. Indeed costs and innovative image of a science park 

are of great importance for SMEs since they often have limited resources and do not 

possess strong brand themselves. 

Despite of the fact that some on-park firms tend to collaborate with off-park partners, 

there are still a number of SMEs which are involved in open innovation with on-park 

companies. Certain mechanisms of geographic proximity allow them to benefit from 

this collaboration and facilitate open innovation process. 

Firstly, geographic proximity enables more frequent face-to-face contacts which 

facilitate communication and coordination of mutual activities. Indeed, it is easier to 

coordinate mutual activities, such as sharing necessary information, arranging face-to-

face meeting, etc., when companies are located close to each other, since there is no 

need for traveling. As a result, transaction costs are decreased as well.  

Apart from this, geographic proximity to other firms within a science park increases the 

probabilities of encounters and informal social interactions between actors. It makes it 

easier to establish inter-firm relationships within one science park. In a relatively small 

science park managers from different companies often know each other personally, that 

can simplify the start of innovative collaboration. Apart from informal social 

interactions, science park administration has an influence on it. Professional 

conferences, events, workshops and seminars conducted by a science park increase the 
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probability of encounters and help to find new R&D partners. This is particularly 

helpful for on-park SMEs since they may not possess enough resources for finding 

partners. 

There are also other mechanisms of geographic proximity that were studied within this 

research, such as increasing mutual awareness of on-park companies about each other; 

creating relational ties and enhancing trust; and easiness of tacit knowledge transfer. 

However, the results of this research showed that these mechanisms do not have 

significant influence for on-park SMEs. The benefits of better mutual awareness are 

eliminated by the influence of globalization and ICT development. For building trust-

worthy relationships geographic proximity alone is not enough. The presence of tacit 

element of knowledge can vary depending on the industry, and its transfer can be 

facilitated a lot through high level of communication technology development. That is 

why these mechanisms are not considered important by on-park SMEs.  

All in all, geographic proximity to other companies in one science park influences inter-

firm collaboration to a certain extent; however its effect is not significant. There are 

some other factors that may influence open innovation initiative within a science park, 

and our second research question is devoted to them. 

Q.2. Which other factors are considered the most important by on-park SMEs in 

order to stimulate collaboration and open innovation initiatives?  

The results of this research show that there are some other important for SMEs factors 

besides from geographic proximity that may stimulate collaboration and open 

innovation initiatives. 

First of all, one particular feature of Swedish science parks should be mentioned: the 

majority of them are situated close to the universities and have strong ties with them. 

This facilitates commercialization of university research results and stimulates open 

innovation between on-park companies and university. In turn, on-park SMEs value 

proximity to the university since it is an important source of knowledge for them. 

Moreover, it increases the probability to hire talented employees. 

Apart from the university, research institutions that are situated in close proximity to a 

science park and have certain relations with it, constitute one more important source of 
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knowledge for on-park SMEs. As a result it may lead to open innovation between on-

park firms and research institutions. 

In science parks such ties with universities and/or other research institutions are 

established and maintained by science park administration. The existence of such an 

intermediary makes university-industry collaboration much easier, since it can be costly 

and difficult for an independent firm, especially a small one, to build these links itself. 

Moreover, since the science parks in general are aiming to stimulate collaboration 

among on-park actors, they often provide certain services and conduct events that are 

focusing on business networking. They are, for example, professional conferences, 

workshops, seminars, etc. Generally, these services can be seen as a good platform for 

finding new R&D partners and sharing of ideas that can lead to open innovation. In 

particular, SMEs are highly interested in such networking events because it may be 

costly for them to establish such collaboration by themselves. 

However, in practice such services often do not work as they are supposed to. In science 

parks that combine companies from several industries, it can be difficult to design 

networking events properly so that the peculiarities of all the industries are taken into 

consideration. Nevertheless, since SMEs consider such activities important for open 

innovation process, it can be reasonable for science park administration to put more 

effort in developing them. 

Talking about science park services it is also important to mention incubators as a 

facilitator of inter-organizational collaboration. They assist in creating new partnerships, 

facilitate access to necessary resources and knowledge, that may facilitate open 

innovation process for start-ups. Incubator services are highly valued by on-park SMEs 

as a way to reach potential open innovation partners.  

One more factor that can be taken into consideration when analyzing companies‘ 

collaboration and open innovation initiatives is other types of proximity (institutional, 

organizational, social, cultural and technological). Within this research we did not aim 

to analyze the influence of these types in detail. However, our results allowed us to 

make certain conclusions. Firstly, in the context of Swedish science parks, where 

majority of companies are SMEs, majority of employees are from Sweden, have similar 
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educational and professional background, the influence of institutional, cultural and 

technological proximity may be neglected. Concerning social proximity, there is a sign 

that it is higher between managers of on-park companies than between on- and off-park 

ones. However, these issues require additional research. 

Summing up, geographic proximity of companies within one science park can influence 

open innovation initiatives to some extent. In particular, certain mechanisms of 

localization can be observed in the form of increasing possibility of face-to-face 

contacts and informal social interactions that facilitates communication, establishing 

relationships and coordination of mutual activities. However, in relatively small science 

parks geographic proximity does not seem to have a decisive influence on inter-firm 

collaboration.  

Besides geographic proximity there are other factors associated with science park 

environment that may stimulate open innovation process for SMEs. They include strong 

ties with universities, research institutions, various science park services (business 

networking activities, incubators, etc.). All this allow us to conclude that in general 

science park environment can facilitate open innovation for SMEs through the presence 

of other on-park actors. 
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7. Limitations 

In spite of the fact that the results of the study are consistent and provided full 

answers to our research questions, there are still some limitations to the possible usage 

of the findings. 

Firstly, we conducted the research with the focus on SMEs. So the influence of 

geographic proximity and other factors mentioned above on open innovation for big 

companies may be different. Moreover, there can be other factors not cover within the 

scope of the research that can have a significant effect on inter-organizational 

collaboration and open innovation for larger firms. 

 Apart from this, as it was already said, the findings from the research can be 

generalized to science parks in Sweden or some other science parks possessing similar 

characteristics (size, variety of industries presented, etc.). However, we believe that in a 

different context (larger science parks, with narrow specialization, etc.) the influence of 

geographic proximity and/or other factors on open innovation initiatives can differ. 
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8. Implications 

Our findings can be used for both theoretical and practical purposes. In this Chapter 

we will present the possible implications of the results of our research for both 

practitioners and researchers. Apart from this, certain suggestions for further research 

will be given. 

8.1. Theoretical implications 

Our research findings allow us to draw certain implications for theory. Firstly, since 

there is an obvious contradiction between the results of different researches on 

geographic proximity and its influence on open innovation, our findings contribute to 

current theoretical discussion on this matter. In particular, our research touched upon the 

influence of geographic proximity of firms within one science park on open innovation 

initiatives, explaining its effects in science parks in Sweden (and other science park 

having similar features). 

Moreover, there is a visible lack of theory about factors that may facilitate open 

innovation, in particular those that are important for on-park SMEs. In this research we 

tried to provide a structured overview of such factors. This seems to be important 

because the majority of companies in science parks are SMEs. 

8.2. Practical implications 

When conducting the research we aimed at providing certain recommendations for 

science park administration and on-park SMEs.  

The recommendations to science park administration concern both the process of 

creating a new science park and managing existing ones. Firstly, when establishing a 

new science park it can be recommended to take more narrow focus in terms of 

industry. In other words, a science park should be oriented on one particular industry 

instead of several. Managers of already existing science parks should try to explore 

thoroughly the peculiarities of industries that are represented by on-park firms. This 
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knowledge should help them to design, develop and improve the networking activities 

in the science park, and, as a result, facilitate open innovation among on-park actors. 

Certain recommendations can be provided to SMEs as well. Science park location 

may be beneficial and highly recommended for SMEs willing to be involved in open 

innovation, especially in collaboration with universities and/or research institutions. 

When choosing a science park to be located in, SMEs should take into consideration the 

number of industries, which science park is focusing on. In particular, SMEs are 

recommended to choose those science parks that have narrow specialization in their 

industry or at least have many companies representing it. Moreover, SMEs interested in 

open innovation are recommended to actively participate in science parks‘ networking 

events and activities, and not to hesitate to express their suggestions for improvements 

of this type of services. 

8.3. Implications for further research 

Although thorough research has been conducted on the topic there are still some 

issues that may provide the basis for further research. 

Firstly, within our research we took the perspective of SMEs only. Since SMEs and 

big companies possess significant differences in terms of available resources, range of 

activities and strategies, we suppose that the influence of geographic proximity and 

other factors on open innovation can differ for larger firms. There can be as well some 

other factors not studied in this research that may have an effect on open innovation for 

such companies. Therefore, a similar study on influence of geographic proximity and 

other factors on open innovation in a science park environment but from the perspective 

of larger firms is recommended. Comparative research from the perspectives of both 

SMEs and large companies is suggested as well in order to provide deeper insight into 

the topic. The study of the perspectives of universities, research institutions and other 

on-park actors can be recommended as well. 

This research did not focus on other types of proximity (institutional, organizational, 

social, cultural and technological) though we have got several conclusions about them. 

That is why, more in-depth study is needed in order to identify the influence of these 
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factors on open innovation in science park environment and check if our conclusions are 

reliable enough. 

Finally, the results of the research can be generalized to Swedish science parks, 

possessing certain similar features. However, it is not clear if these findings are relevant 

to other types of science parks, for instance, the bigger ones, with narrow industry 

specialization, etc. That is why, the further research is needed on different types of 

science parks in order to reveal how these differences may influence open innovation 

among on-park actors. 
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Appendix 1. Questionnaire 

 

Study on open innovation in science parks 

Dear Participant! 

Thank You in advance for your participation in our research project!  

Within this research we are interested to investigate if the geographic proximity of 

companies within science park has significant influence on creating linkages between 

on-park companies and if it stimulates open innovation initiatives as a result (by on-

park companies we mean those situated within the science park, while off-park are 

located outside it). Therefore through this questionnaire we would like to learn about 

Your company‘s experience related to this issue. 

Please choose the answer/option that represents your opinion the closest. Completion of 

this survey will take approximately 15-20 minutes. Please, take your time answering the 

questions carefully. 

THANK YOU ONCE AGAIN FOR YOUR PARTICIPATION! 

 

 

1. Company‘s name: 

2. Industry:   

3. Number of employees:  

4. Year of establishment:  

5. How long (in years) has your company been working in the science park?  

 

6. Does your company have any operations on the global basis? (Mark all appropriate 

alternatives): 

Company has international suppliers
 

Company has internatinal customers
 

Company has international partners for R&D and product development
 

No operations on global basis
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7. Does your company have any R&D or product development activities in the business 

unit situated in the science park? 

Yes
 

No
 

 

 

 

 

 

8. What motivated your company to choose this location? (Rate the following factors 

based on importance: 1 – Not important at all, 2 – Slightly important, 3 – Moderately 

important, 4 – Important, 5 – Very important) 

 

 1 2 3 4 5 

Proximity to the university 
     

Higher probability to hire talented employees 
     

Proximity to other companies from the same or 

related industry (suppliers, product development 

partners, customers) 
     

Services provided by science park 
     

Creating an innovative firm image 
     

Convenient location, attractive rent 
     

 

9. Are there any other factors not mentioned above that had an effect on the decision? 

 

 

 

 

 

 

 

10. Does your company collaborate with other companies while developing new 

products/processes? 

Yes
 

No
 

If you answered ―No‖ to this question, please continue with question 13. If you 

answered ―Yes‖ complete questions 11 and 12. 
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11. Which companies are your most important partners? 

primarily off-park 
companies  

primarily on-park companies
 

equally important on-park and off-park 
companies  

12. Are there any on-park companies among these companies? 

Yes
 

No
 

 

 

 

 

13. If you do have any partners among on-park companies, which factors are important 

for you when choosing them rather than off-park ones? (Rate the following factors 

based on importance: 1 – Not important at all, 2 – Slightly important, 3 – Moderately 

important, 4 – Important, 5 – Very important) 

 

 1 2 3 4 5 

Necessary competences/skills possessed by these 

firms      

Lower transaction costs due to geographic 

proximity      

Easier to establish relationships within one science 

park      

Having more information about firms from the same 

science park      

Higher level of trust between companies located in 

close proximity      

Easier to communicate and coordinate activities due 

to the possibility of frequent face-to-face contact      

 

14. Are there any other factors not listed above (in question 13) that influenced your 

choice? Please name them: 
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15. What sources of knowledge/information were important for product and process 

innovations that took place in your company recently? (Rate the following sources 

based on importance: 1 – Not important at all, 2 – Slightly important, 3 – Moderately 

important, 4 – Important, 5 – Very important) 

 

 1 2 3 4 5 

In-house knowledge 
     

Collaboration with on-park companies 
     

Collaboration with off-park companies 
     

Collaboration with university 
     

R&D outsourcing to a long-time research partner 
     

Purchase from the knowledge market 
     

 

16. Do science park‘s services help you to find new partners for innovative 

collaboration? 

Yes
 

No
 

17. Do you have any comments concerning our research area and questions in this 

questionnaire? 

 

 

18. Could we contact you via e-mail if we have any follow-up questions related to this 

questionnaire? 

Yes
 

No
 

19. Could you be able to meet with us for a follow-up interview? 

Yes
 

No
 

 

Thank you very much for your participation in this research project! 
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Appendix 2. Objectives of Cluster 

Initiatives 

Source: Sölvel et al., 2003 

 

•Establishment of networks among firms 

•Fostering networkd among people 

•Improvement of firms' cluster awareness 

•Publishment of reports about the cluster 

•Study and analysis of the cluster 

Research and networking 

•Lobbying govenment for infrastructure 

•Conducting of private Infrastructure projects 

•Subsidy lobbying 

•Regulation lobbying 

Policy action 

•Promotion exports from the cluster 

•Providing business assistance 

•Assembling of market intelligence 

•Coordination of purchasing 

•Reducing competition in the cluster 

Commercial cooperation 

•Providing technical training 

•Providing management training 

Education and training 

•Facilitate higher innovativeness 

•Promote innovation and new technology 

•Analyze technical trends 

•Enhance production processes 

•Technology diffusion within a cluster 

•Establishing technical standards 

Innovation and technology 

•Promoting expansion of existing firms 

•Attraction of new firms and talents to region 

•Creating brand for the region 

•Promoting formation of spin-offs 

•Improving FDI incentives 

•Providing Incubator services 

Cluster expansion 


