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Abstract 

This article explores Robotdalen, a smart specialization initiative in the region of Mälardalen, 
Sweden, and its impact on regional innovation systems (RIS). The Robotdalen initiative, with 
the goal to create a regional center for robotics, was established based on the triple helix 
innovation systems model of industry, university and government interaction. This paper aims 
to understand the dynamic interactions of the smart specialization strategy in relation to the 
RIS. It also includes the perspective of the fourth helix, which contains civil society and users. 
To date, there has been a scarcity of research which explores the challenges of quadruple 
helix models from a micro perspective to understand their complexity. To address this, a 
single case study approach is taken, which includes a longitudinal perspective of ten years 
(2007-2016). The analysis includes micro activities explored from a strategizing perspective. 
The research contributes by identifying three strategic practices that have evolved over time 
for Robotdalen. It also presents an empirical operationalization of the fourth helix, as well 
discusses the arrival of the fourth helix perspective.  
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1. Introduction 

In the early 1990s, regionalization was taking place in many countries in terms of the 
technological, economic and political levels (Ranga and Etzkowitz, 2013), and empirical 
success stories such as the Silicon Valley and Route 128 (e.g. Saxenian, 1994) were 
emphasized. In line with this, research on regional innovation systems (RISs) has taken an 
interest in the study of specific RISs (e.g., Cooke et al., 1997; Barca et al., 2012; Camagni and 
Capello, 2013; McAdam et al., 2016). Moreover, a commonality of RIS studies is that close 
proximity is important for an innovation-based economy, mainly because of specific 
knowledge and learning processes that cannot be transferred to other places (Asheim and 
Isaksen, 2002). In its comprehensive EU 2020 strategy, the European Commission 
highlighted that each RIS should be based on the specific knowledge located in a region. The 
Commission referred to smart specialization as the significance that each region build on its 
own strengths and knowledge in the context of regional innovation strategies (European 
Commission, 2012). By implementing this strategy, even peripheral regions should be able to 
generate regionally based growth (Nordberg, 2015).  

The smart specialization strategy advises that each region focuses its resources and efforts on 
a few restricted areas where it can aim its attention and develop excellence, and thereby be 
able to compete in the global economy (Carayannis and Rakhmatullin, 2014). In this paper, 
we focus on the smart specialization initiative of Robotdalen1, a non-profit organization that 
has been acknowledged for it great performance in the RIS of Mälardalen in Sweden (Cooke 
et al., 2010). The goal of Robotdalen is to create a regional center for robotics with national 
and eventually international competitiveness in the technology sector of robotics. This paper 
aims to understand the dynamic interactions of the smart specialization strategy in relation to 
the RIS.  

Nordberg (2015) states that the smart specialization guide involves implementing innovation 
systems as a collective endeavor based on the quadruple helix concept. So far, however, most 
research on RISs has focused on key actors in the regions, often taking a triple helix approach 
which emphasizes the roles of 1) academia, 2) regional government and 3) industry and their 
joint collaborations (Etzkowitz and Leydesdorff, 2000; Dzisah and Etzkowitz, 2008; Ranga 
and Etzkowitz, 2013; Strand et al., 2016). Even though the triple helix theory has been used 
for two decades for analyzing innovation and innovation policy (Etzkowitz and Leydesdorff, 
1995), it has also been criticized for not producing expected results (Miller et al., 2016). In 
relation to this, dynamic interactions, the activities and potential synergies have recently been 
stressed as important features in a RIS (Edquist, 2011; McAdam et al., 2012). Specifically, 
Leydesdorff (2012) highlights that an important aspect is to find out under what 
circumstances expanded interactions can be anticipated to contribute to increased synergies. 
These calls for additional RIS features suggest the need to go beyond the triple helix model to 
an approach of additional features called the quadruple helix, or the n-tuple, to enhance our 
understanding of RISs (McAdam et al., 2012; Leydesdorff, 2012; Lew et al., 2016). The 
fourth dimension is often described as the end user, customer or community (Carayannis and 
Campbell, 2009; Miller et al., 2016).  

Our contribution with this article to the quadruple helix literature (e.g., Colapinto and 
Porlezza, 2012; Carayannis and Rakhmatullin, 2014; Nordberg, 2015; Miller et al., 2016, 
                                                           
1The name Robotdalen translates to Robot Valley. 



2016) is to offer a longitudinal and fine-grained view of a smart specialization. This study 
introduces the use of the analytical concept of strategizing to study the micro perspective, and 
thereby understand the complexity and the strategic processes of quadruple helix models. In 
this paper, we discuss how these strategizing activities form different strategic practices over 
time. The paper also contributes with a discussion of what actors to include in the fourth 
helix, as well as an empirical operationalization of the fourth helix.  

 

2. Theoretical Background 

2.1. Quadruple helix 

As the triple helix literature has developed and focused more on regional development and 
smart specialization, an additional key stakeholder in terms of the end user, the public and 
civil society becomes relevant (Carayannis and Campbell, 2009, 2012; McAdam et al., 2012). 
The fourth helix can be seen as the context of society for the triple helix which improves 
social welfare. It is an approach that recognizes the increased role end users play in a RIS 
(Leydesdorff, 2012). In other words, it is a kind of user-driven innovation model that adds a 
fourth helix, leading to a quadruple helix ecosystem (Miller et al., 2016). Nordberg (2015) 
states that the emergence of the quadruple helix concept is part of a coevolution of the 
political and knowledge systems, and this is prompted by a demand for increased and 
differentiated participation in the development of society in general. The fourth helix is, 
however, far from being well established in research and in the innovation literature (Miller et 
al., 2016), and there does not seem to be agreement on what the fourth helix consists of 
(Carayannis and Rakhmatullin, 2014). 

For example, Nordberg (2015) highlights that the quadruple helix model has the ability to 
enable a large variety of innovations, since the triple helix model is high-tech focused and the 
quadruple model is for the whole civil society. It also makes it more accessible to SMEs. 
Moreover, he concludes that the fourth helix is generally defined as the values, culture and 
general backdrop to innovation processes. Similarly, by focusing on innovation systems, 
Colapinto and Porlezza (2012) highlight that a core part of the fourth helix is related to the 
network, knowledge transfer, and human capital. Moreover, they discuss how the quadruple 
helix model involves financing organizations which are needed to foster revenue growth and 
commercialization, and that financing organizations could be considered the fourth partner in 
a revised model for explaining the knowledge-based economy.  
 
Ivanova (2014) takes a systems perspective, and argues that the quadruple helix system is 
much wider than the triple helix, and that the quadruple helix, from a knowledge and 
innovation perspective, can add significantly to the prospects and opportunities of generating 
sustainable innovations. Hence, this not only addresses the consumer but also the 
infrastructures of mass media, TV, radio, internet, and other possible means of mass 
communications. Thus, from the systems approach, competitiveness lies not so much in 
production technology, but on a better organizational structure of a new technology-producing 
system. 
 
Carayannis and Campbell (2012), in turn, conceptualize the fourth helix as media, culture and 
civil society. Later, Carayannis and Campbell (2014) clarify that the fourth helix is human-
centered, about democratic knowledge, and in favor of arts, artistic research, and arts-based 
innovation. In another paper, Carayannis and Rakhmatullin (2014) highlight that the fourth 



helix is not only about involving the citizens in the development work; the citizens would also 
have the power to suggest new types of innovation. This would lead to industrial actors being 
able to utilize the innovations that have been co-developed with citizens. McAdam et al. 
(2016) also address the innovation users in the quadruple helix model, but from a stakeholder 
perspective addressing the fourth helix as the innovation users acting in a meso-environment 
that encapsulates the myriad of relationships that take place between internal and external 
stakeholders.   
 
To sum up, there is no consensus on what the fourth helix contains, and so far most research 
on the quadruple helix tends to focus on knowledge transfer (see e.g. Colapinto and Porlezza, 
2012), absorptive capacity (see, e.g., Miller et al., 2016), stakeholder theory (see e.g. 
McAdam et al., 2016) or taking a systems approach (see, e.g., Ivanova, 2014; Nordberg, 
2015). Few have taken a strategy perspective (see, e.g., Carayannis & Rakhmatullin, 2014), 
and none to our knowledge have used the concept of strategizing to enhance our 
understanding of the activities that take place within a quadruple helix system. We will 
address this further in the next section. 

2.2. Strategizing 

In the smart specialization strategy, the quadruple helix perspective is important (Nordberg, 
2015; Carayannis and Rakhmatullin, 2014). However, as Miller et al. (2016) note in their 
literature review, there are few studies that explore the challenges of quadruple helix models, 
and they conclude there is a need for research that takes a micro perspective to better 
understand its complexity. In addition, Carayannis and Rakhmatullin (2014) call for more 
empirical research investigating strategy and processes in a quadruple helix context. Based on 
this, in this paper we suggest that the theoretical concept of strategizing could help us research 
a quadruple helix system from a micro perspective. Thus, strategizing means taking an 
activity-based view. It is about a close understanding of the myriad of micro activities that 
make up strategy and strategizing in practice (see, e.g., Johnson et al., 2003; Jarzabkowski, 
2005; Whittington, 2006; Jarzabkowski and Fenton, 2006; Johnson, 2007; Jarzabkowski and 
Seidl, 2008; Spee and Jarzabkowski, 2011).  

The activity-based view starts from the proposition that value lies increasingly in the micro 
activities of different practitioners. Hence, there are plenty of similarities among our views of 
strategizing and strategy-as-practice. However, we do not draw upon the sociological eye and 
practice theories (Whittington, 2006; Jarzabkowski and Seidl, 2008; Jarzabkowski and Paul 
Spee, 2009). Our focus, rather, is on the processes of strategizing in a smart specialization 
strategic initiative, its practices and the interactions of different practitioners (university, 
industry, government and end users) in drawing upon these practices. The analytic term 
“strategizing” is thus useful because it helps us focus on the strategic practices, what different 
practitioners do, how they do it and what happens when for example smart specialization 
initiatives are applied in practice. 

2.3 Regional innovation systems 

To understand strategizing activities in a smart specialization initiative we take a broad 
approach to RISs that includes important economic, social, organizational, political, 
institutional and other factors that can affect the development, diffusion, and use of 



innovations (Edquist and Hommen, 2008). In regard to this, we have noticed in the literature 
on systems of innovation that there are some factors that are considered as important.  

The most important factor in innovation systems has been argued to be knowledge (Cooke et 
al., 1997; Lew et al., 2016; Nordberg, 2016). Knowledge can be in the form of R&D and 
creation of new knowledge, as well as competence building by individual or organizational 
learning, which includes formal and informal learning. It has been highlighted that firms can 
have different levels of knowledge stock and also different levels of ability to acquire, 
assimilate, transform and exploit knowledge (Cohen and Levinthal, 1990; Zahra and George, 
2002; Miller et al., 2016). Individual learning can take place in the form of education or 
training.  

According to Edquist (2011), demand-side activities are also an important factor. Demand-
side activities can be seen as the state of creating a market for uncertain products and services 
(Landoni, 2017). In the early stage of development, there can be very high uncertainty about 
the market demand. The government can, for example, assist by specifying product 
requirements. Public procurement for innovation often provides certain requirements for the 
functioning of the product, which can influence their development. 

Other important factors are the provision of constituents, which often includes the creation of 
new firms and change of existing firms, interactive learning and networking and the creation 
and change of institutions. Motohashi (2005) stresses the importance of new firms for 
university-industry collaborative activities. On the other hand, Zhao (2005) suggests that these 
types of innovative and entrepreneurial activities can also take place in large and established 
firms, and more importantly, that firms’ organizational culture and management style are 
crucial for innovation. For this reason, we include both creation and change of firms as an 
important factor.  

Lastly, we have support services, which can take several different forms. Incubation is one 
important feature in innovation systems that can create a supportive environment that is 
beneficial for the development of new firms (Bergek and Norrman, 2008). Financing of 
innovation processes is also a crucial aspect in innovation systems (Nanda and Rhodes-Kropf, 
2016). Seed financing and angel investments in early stages can be types of financing. 
Consultancy services, such as legal advice and business advice, are also types of support 
services.  

In summary, by taking an activity-based approach in this paper we have tried to understand 1) 
provision of knowledge, 2) demand-side activities, 3) provision of constituents of SI, and 4) 
support services in relation to a smart specialization initiative from a strategizing perspective. 
Taking a quadruple helix perspective, we ask the following research questions: How do the 
four helices of industry, university, government and civil society interact in a smart 
specialization initiative? What strategic practices emerge in this interaction? 

3. Research methods 

3.1. Case study 

A single case study approach was selected, as it was recently suggested that a more detailed 
examination was needed of the dynamic relationship between the different actors in a 
quadruple helix model. As Miller, McAdam and McAdam (2016) state, more longitudinal and 



case-based research at micro levels is needed to fully understand the complexity of activities 
that take place in a quadruple helix model. So far, previous research has referred to macro-
level analysis (Wright, 2014). Drawing upon this, we present a qualitative case study method 
(Stake, 1995) that has the potential to generate new insights that can refine and further 
develop current theoretical knowledge (Eisenhardt and Graebner, 2007; Siggelkow, 2007). A 
single case study approach was selected for adopting an activity-based approach that focuses 
on the micro processes of strategizing (Jarzabkowski and Fenton, 2006; Jarzabkowski and 
Sillince, 2007); this means a more detailed reporting of activities. Drawing upon Dyer and 
Wilkins (1991), we argue that there is less room for detailed reporting in journal articles, 
which makes it challenging to conduct a multiple case study without the risk of becoming so 
general in the reported activities that one loses the micro dynamics. One drawback, however, 
is that a single case study does not provide us with the ability to generalize. Nevertheless, a 
single case study, well-grounded in previous literature, can help us to make conceptual and 
theoretical contributions that go beyond the specific case (Eisenhardt, 1989; Siggelkow, 
2007).  

3.2. Context of study 

We have studied Robotdalen, a smart specialization initiative in Mälardalen including the 
three counties of Västmanland, Sörmland and Örebro. The selection of this case could be 
described in terms of an atypical or extreme case, as Flyvbjerg (2006: 229) argues:  

When the objective is to achieve the greatest possible amount of information on a 
given problem or phenomenon, a representative case or a random sample may not 
be the most appropriate strategy. […] Atypical or extreme cases often reveal more 
information because they activate more actors and more basic mechanisms in the 
situation studied.  

In other words, we selected the case of Robotdalen as it could give us further information and 
enhance our understanding of how a smart specialization initiative can collaborate not only 
with the triple helix, but also with quadruple helix stakeholders. Thus, Robotdalen is a quite 
unique and successful collaboration between multiple organizations, including universities, 
global enterprises, SMEs, municipalities, and regional and local government. Robotdalen was 
started in 2003 in a region with a long history of large firms working with robots, such as 
ABB, which manufactures industrial robots. Robotdalen is financed by the Swedish 
Governmental Agency for Innovation Systems (VINNOVA), the EU Regional Development 
Fund, municipalities, counties, and industry representatives, among others. The overall aim of 
Robotdalen is to “enable commercial success of new robot innovations, focusing on technical 
solutions for industry, service, and healthcare” (robotdalen.se). 

3.3. Data collection  

Taking a case study approach that focuses on the interpretative aspects of the case (Stake 
1995), we employed a qualitative research method to conceptualize an understanding of how 
Robotdalen collaborates with the quadruple helix stakeholders; we also address gaps in 
existing theory (cf. Siggelkow 2007). The empirical material was collected between 2009 and 
2016 through yearly interviews with such members of the senior management team as the 
general manager and vice general manager. Over the years, we also met with the various 
board members on a number of occasions and with several of the financing bodies, partners 
from industry, as well as with different employees of Robotdalen. A total of 46 interviews 

http://www.robotdalen.se/en/industry-new-innovative-automation-manufacturing-industry?language=en
http://www.robotdalen.se/en/service-new-technological-solutions-field-robots-and-service-robots?language=en
http://www.robotdalen.se/en/technological-solutions-health-care-sector-and-elderly?language=en


with 29 respondents were conducted with the management team of Robotdalen, board 
members of Robotdalen, financing bodies, top level regional representatives, local politicians 
at the highest level, university representatives (e.g. vice chancellors and heads of departments) 
and industry representatives (top level managers); for an overview of the interviews carried 
out, see Table 1. The interviews lasted approximately 60-90 minutes, and were recorded and 
transcribed verbatim. In addition, the interviews were complimented with documents such as 
PowerPoint presentations, agendas for meetings, websites and press releases. Moreover, in 
2014 a new forum called the “principle meeting” was established with representatives from all 
four of the helices (government, academia, industry and civil society). It is a yearly meeting 
where the different stakeholders meet and discuss the future of Robotdalen. The research team 
attended this meeting in 2014 and in 2016.  

 

----Insert table 1 about here---- 

 

3.4. Coding and analysis 

In the coding process, it is quite common to work with different categories as a way to 
manage a large amount of text. As a first step, we started by classifying the data into different 
categories (Miles and Huberman, 1994) using the four broad categories of 1) provision of 
knowledge, 2) demand-side activities, 3) provision of constituents of RIS, and 4) support 
services. Through extensive readings of transcriptions and documents, we collected each 
instance of text that was relevant for one of the four categories, and put that instance under the 
selected category. The text was also categorized yearly from 2007-2016, within each of the 
four categories, to discover possible changes in the data. 

In a second step, in the search for results, we started to analyze the coded material to see 
possible similarities and dissimilarities in the instances of text we had categorized (cf., Miles 
& Huberman, 1994). In this way, we began to see patterns in the empirical material in relation 
to each of the four categories, but also in how the strategic practice shifted from 2007-2016. 
This resulted in three phases that could be argued to have different strategic focus: Phase 1 
covering the years 2007 to 2009, Phase 2 the years 2010 to 2013, and lastly Phase 3 the years 
2014 to 2016 (see Table 2).  

 

----Insert table 2 about here---- 

 

Similar to Miller et al. (2016), for the analytical process, we alternated between the empirical 
data and the literature. To do this, we used the literature on smart specialization, quadruple 
helix and strategizing as a means of understanding the empirical data. We believe that this 
continuously iterative process throughout the research assisted us in gaining refined and 
evolved theoretical knowledge (Eisenhardt, 1989). Moreover, the categorization was 
particularly useful when presenting preliminary findings to the management team of 
Robotdalen in feedback sessions. At these sessions very preliminary results were presented by 
the research team, such as the categorization of different types of activities. These results 



were then discussed with the management team, which gave the possibility for them to give 
feedback. These sessions also gave the research team direction when a deeper understanding 
of certain areas was needed, when different perspectives existed, or where gaps in the 
empirical material existed. New respondents were identified based on these discussions. 

4. Findings  

In studying the strategizing activities of Robotdalen over time, three main strategic practices 
have been identified in the analysis. These are presented and discussed below.   

4.1. 2007 to 2009 – Development and diffusion of robotics knowledge to benefit industry 

The years 2007 through 2009 were characterized by a high focus on creating and diffusing 
robotics knowledge. A top manager stated: 

At Robotdalen, you not only get lots of activities both within your own 
development or research project, but you also use Robotdalen to reach out to 
others, both companies and organizations, private and public, thus creating a 
knowledge and offering about robotics that is well received. 

At this time, Robotdalen focused on diffusing knowledge to SMEs. The helix of academia 
was at the forefront, because provision of knowledge was highly prioritized by Robotdalen. 
One way this was completed was through a collaboration with academia, where students 
completed pre-studies with different SMEs and came up with suggestions on how the SMEs 
could improve their efficiencies with robotics. An employee at Robotdalen said “[s]tudents 
do pre-studies at SMEs; hopefully this leads to the company investing in new robotics and 
that the student gets a job there or gains experience to work elsewhere”. As the quotation 
indicates, the pre-studies enabled the students to gain practical, hands-on experience, while at 
the same time diffusing knowledge about robotics by helping the SMEs to become more 
aware of the possibilities with robotics.  

At the same time, Robotdalen was also sponsoring the partner universities to conduct research 
about robotics and automatization in cooperation with industry. These research projects have 
impacted the current focus of the robotics research center at Örebro University. One of the 
respondents from the university stated: 

We do some applied research sponsored by Robotdalen […]We work with the 
industry as we learn what they are doing and they learn from us so we meet in this 
collaboration and do things together. We have to work in this way because the area 
of field robotics didn’t exist before Robotdalen existed.  

The research center also highlighted that several of the studies that have been in collaboration 
with Robotdalen later led to the financing of large research projects. As a result, the research 
center now has a focus on the development of autonomous professional vehicles and on 
autonomous system solutions for elderly care, both in line with the focus areas of Robotdalen.  

During this time period there was not much focus on demand-side activities; there were, 
however, some projects from both industry and academia that would be termed as high risk, 
and early stage projects that Robotdalen supported where the demand side was rather 
uncertain. In terms of the provision of constituents for RISs, there were only a few new firms 
started during this time period, however more focus was directed towards assisting established 
firms to become renewed with the use of robotics.  



4.2. 2010 to 2013 – Commercialization of products and creation of new firms 

From 2010 until about 2013, it is possible to identify a period of time where knowledge 
creation and diffusion were no longer are prioritized as much. Instead, more focus was shifted 
to the commercialization of products and the creation of new firms, and thereby the helix of 
industry was in the spotlight. In the beginning of the time period, six new firms were started 
within Robotdalen and eleven new products were taken to market (compared to two new 
firms and zero products during the previous time period). By the end of the time period, the 
result was sixteen new firms and nineteen new products.  The vision stated in documents was 
“[r]obotdalen is an internationally acclaimed innovation environment enabling commercial 
success of new ideas and solutions within robot technology”. Robotdalen actively started to 
brand itself as an “enabler of commercial success”. A PowerPoint presentation from the year 
2012 states “[s]trengthening our unique position as an ’enabler of commercial success‘, 
through concrete projects based on user-driven innovation, is one of our prime areas of 
focus.” 

This shift puts the industry more in focus compared to the earlier time period, where the 
universities and knowledge were more emphasized. The established firms involved in the 
initiative credit Robotdalen for enabling them to develop new products and assist in their 
renewal processes. Several industry respondents reported that Robotdalen was seen as an 
entrepreneurial organization which was hands-on and would get projects completed. An 
industry manager said that with the help of Robotdalen they: 

[M]anaged to create an isolated innovation business. Usually if we are doing 
radical innovation activities, it is always a balance between the short and long-term 
output, but in collaboration with Robotdalen and the initiatives that were set up, 
people got time and an opportunity to focus on the long term. In this way, 
Robotdalen has been invaluable to us. 

This indicates that Robotdalen contributes with an entrepreneurial culture that is not present in 
all large firms.  

In terms of provision of knowledge, Robotdalen still worked with academia in both research 
and education. However, the research became more applied (in collaboration with industry), 
and the number of pre-studies by students dropped considerably. During this time period there 
was not much focus on demand-side activities, except that industry used Robotdalen for 
highly entrepreneurial projects that did not fit with the established firms’ formal processes. 
These were often high-risk projects that might be important for the established firms, but not 
necessarily within their core business. Robotdalen acted as a support service for robotics-
related projects from industry, but also worked with incubators and science parks to give them 
content (firms and projects). Another support service offered was seed financing for 
innovative robotics projects.  

4.3. 2014 to 2016 – Increased collaboration with different stakeholders 

From about 2014 to 2016, the commercialization of products was still a highlighted area, 
however the time period reveals that collaboration with more stakeholders became an 
additional prioritized area. A top manager from Robotdalen stated “We have a lot going on. 
Both innovation projects and R&D projects as well as pre-studies that we are doing in firms, 
and things like that” regarding cooperation with many different actors. The prioritized area of 



collaborations was also highlighted from the industry side, as a manager from industry 
expressed “[t]o be a partner of Robotdalen and its network is something that we really value, 
we can support Robotdalen and they support us”. Robotdalen focused much work on finding 
clever ways to collaborate with various stakeholders, including both the government and the 
industry helices. A possible reason for this is that the large financing from VINNOVA 
gradually started to decrease in 2015. Robotdalen, therefore, focused more on building a 
network platform and finding a greater number of stakeholders that could cooperate to help 
fill the gap in financing. In regards to the financing of Robotdalen, a local government official 
said 

[t]here is valuable knowledge that exists in our business region that we have to 
take advantage of to be able to create more business exchange in the future. It then 
becomes obvious to participate and enable the effort that Robotdalen is doing.  

In an effort to reach more stakeholders and increase cooperation, a new board was created for 
Robotdalen. The new members and their roles were selected to increase the board’s 
possibility to include varied types of stakeholders and increase collaboration. When 
discussing the new board, one member of the board declared “The business perspective has 
become stronger now [with the new board]; the discussions are more about business than 
about the different regions.” Additionally, a new concept called the “principal’s meeting” was 
created, where a larger number of stakeholders from academia, industry and government 
could meet once a year to discuss Robotdalen. The first principals’ meeting took place in 
2014 and the new board was appointed in 2015.  

Regarding the provision of constituents for RISs, Robotdalen contributed with a strong 
network that connects several actors and creates projects were collaboration between actors is 
key. Both industry and academia credited Robotdalen for its extensive network and being able 
to find the right competence and people for the tasks at hand. The network that Robotdalen 
has built can be one of the most essential for the RIS. The network has connected large firms, 
small firms, academia and government which enables new collaborations. The network also 
includes the innovation system itself.  

Robotdalen has been able to create cooperation between many actors within the RIS, which 
can also have a great effect on areas other than robotics. In terms of provision of knowledge, 
an important aspect is the “knowledge sharing” between the stakeholders that becomes more 
evident during this time period. One identified way of knowledge sharing between academia 
and industry is with the help of students collaborating directly with industry. A representative 
from a university stated ”This [Robotdalen collaboration] also creates value for our students 
because they have been involved in many projects and in that way get a lot of real-world 
cases to work on.” From the industry perspective, it was also highlighted how Robotdalen 
enabled knowledge sharing between academia and industry. An industry manager stated “We 
didn’t have any previous experience of research in collaboration with academia… it was then 
that it was important with these contacts through Robotdalen, and it was a very good way to 
start”. In addition, and similar to the previous time period, applied research projects were 
conducted with industry and academia.  

In summary, over time three main strategic practices can be identified for Robotdalen; 
although these are the main strategic practices, many activities have been identified. For an 
overview of the different activities, see Table 2. 



 

5. Discussion of findings 

In this part of the paper we will address the stated research questions of how the four helices 
of industry, academia, government and civil society interact in a smart specialization 
initiative, and the strategic practices that emerge from this interaction. In particular, the study 
has focused on the micro activities of 1) provision of knowledge, 2) demand-side activities, 3) 
provision of constituents of the RIS, and 4) support services. By investigating these micro 
activities of Robotdalen in relation to the four helices, we highlight how interactions take 
place within the quadruple helix model and identify different practices over time.  

Let us start with the strategic practices. From 2007-2009, the practice of development and 
diffusion of robotics knowledge to benefit industry was central at Robotdalen through close 
collaboration with the university. From 2010-2013, we identified the practice of 
commercialization of products and creation of new firms – a strategy that tended to focus 
mostly on value-adding activities for the industry. From 2014-2016, the strategic practice of 
increased collaboration with different stakeholders emerged, placing the government as a 
central actor in the commercialization process and providing more value-adding activities to 
society in a quadruple helix perspective. Similar to the findings of Nordberg (2015), our case 
study demonstrates how the coevolution of the political and knowledge transfer alters the 
fourth helix and opens up the triple helix actors towards each other.  

Moreover, by following the development of the strategizing activities into three main 
practices, we could see how the funding from the financiers contributed to an enhanced 
collaboration with different stakeholders and the movement into more of a quadruple helix 
perspective, where the value-adding societal aspects become important. That is, when 
VINNOVA started to decrease its funding other stakeholders were needed, and Robotdalen 
therefore needed to show higher relevance to society as a whole to gain more financial 
stakeholders. Considering the importance of the financiers in the innovation process we 
suggest, similar to Colapinto and Porlezza (2012), that except for the actors in the triple helix 
model, financiers are important actors to consider from a quadruple helix perspective. Beyond 
Colapinto and Porlezza (2012), our findings indicate that when a central and large financing 
initiative is gradually decreasing the focus on becoming more relevant for civil society 
becomes important, and thus increases the focus on the fourth helix. These empirical results 
can also contextualize the theoretical arguments of Carayannis and Campbell (2014), who 
reason that the fourth helix is human-centered and that innovation systems should serve the 
civil society and the people.   

An important finding when it comes to collaboration is that the three independent counties 
and three cities have increased their cooperation across county borders, in part based on 
collaboration through the smart specialization initiative of Robotdalen. Instead of only 
focusing on the importance of interaction and collaboration between academia, industry, and 
policy, this study has also highlighted that collaboration over political and county borders can 
be promoted through the creation of a smart specialization in a RIS. This is an important 
feature, since the three counties show tendencies to focus on different areas. Västerås county 
is strongly focused on industrial robotics, probably due to ABB’s long and strong presence 
and influence on the county. In the county of Sörmland, it became clear that the 
competitiveness of small and medium-sized manufacturing firms is of high interest, while in 
the county of Örebro, the academic research and R&D development (at, for example, Atlas 



Copco) was highly regarded. Thus, the three regions have their own specific characteristics in 
terms of competencies and traditions (Cf. Doloreux and Dionne, 2008), and therefore their 
own specific interest in Robotdalen. By combining the three counties to form the Robotdalen 
region, the counties can each gain more than when acting alone because the different regions 
have large synergy effects when combined together. Our findings are aligned with Nordberg 
(2015: 353), who states “if peripheral regions get connected, both inwards and outwards, they 
might stay competitive and have a role to play in larger innovation networks”. Our findings 
also go beyond Nordberg (2015) and point to the importance of the diverse and unique 
circumstances of, in this case, the different counties, and how the distinctive features can 
strengthen the overall smart specialization. Our findings are also consistent with Colapinto 
and Porlezza (2012), who discuss the importance of “soft infrastructure” for the helix models, 
and we find that the “soft infrastructure”, such as networking and collaboration over borders 
that do not usually collaborate, can have positive impact on a RIS. This includes the 
government increasing collaboration between counties, but also connecting the innovation 
support system of, for example, incubators and science parks across geographic borders.  
 
In our analysis of the fourth helix it becomes clear that the government, industry and 
university helixes can be part of the fourth helix. For industry, in established firms such as 
ABB, Atlas Copco and Volvo CE, the consumers are often other firms, for example SMEs 
within the industry helix. The analysis of our study also reveals that the government helix can 
buy and use products and services and thus act as a customer. Health robotics is a prime 
example where the local and regional governments are starting to become involved, not only 
as financiers but also as customers of the different health robotics products. For the university 
helix Robotdalen and its partners, projects became an important basis to build research centers 
and education programs. In that way, industry can be seen as consumers of their research 
findings. The access to firms for universities also provided the universities’ students with 
relevant course material. These students can be seen as consumers for the universities. Again, 
it is highlighted, in line with Ivanova (2014), that the triple helix actors often act as consumers 
or users, in one way or another, from a quadruple helix perspective.   

On the other hand, some activities in Robotdalen also show that consumers can exist that are 
not part of the triple helix spheres. One example is the consumers and users involved early in 
the development process, which goes beyond the three helixes. To involve end users early in 
the process and to be able to get feedback from users, the testbed Mistel for elderly and 
disabled people was developed in Västerås. A similar initiative, a testbed that focuses on 
elderly care called Ängen, was developed in Örebro. The testbeds include meeting the end 
user in different places, including different forms of living, health clinics and rehabilitation 
clinics. These testbeds have enabled the Robotdalen projects to engage with end users early in 
the development. These activities highlight that end users can be involved in the innovation 
process and provide important information (Miller et al., 2016). Nonetheless, Carayannis and 
Rakhmatullin (2014) even suggest that the innovation process from a quadruple helix model 
can be owned and driven by individual citizens. In our case, we have not been able to 
empirically identify any such activities in Robotdalen where the individual citizen actually 
owns or drives the innovation process. The individual citizens do come with valuable 
feedback in the innovation process, especially in the health robotics area, but these have been 
owned by large firms and small firms, and sometimes by universities. 

For the larger firms of ABB, Atlas Copco and Volvo CE it is important to work close to their 
customers, which can be both large established firms and small and new firms. In line with 



Doloreux and Dionne (2008), who also investigate a peripheral RIS, the firms report that 
customers and suppliers are important sources of information. Robotdalen and its extensive 
network helps them to connect with and learn more about new needs in the rapid development 
of industrial robotics. Moreover, the larger firms reported the need for smart specialization 
initiatives like Robotdalen to act as a cooperation platform for stakeholders in the region (cf. 
Lee et al., 2012), and in this way provide a platform for networking with government and 
university representatives interested in robotics solutions.   

6. Conclusions and further research 

Our contribution of this article is to the quadruple helix literature (e.g., Colapinto and 
Porlezza, 2012; Carayannis and Rakhmatullin, 2014; Nordberg, 2015; Miller et al., 2016, 
2016) by offering a longitudinal and fine-grained view of a RIS. The aim of the paper is to 
understand the dynamic interactions of the smart specialization strategy in relation to the RIS. 
We have done this through the study of a smart specialization initiative from a quadruple 
helix perspective, as previous research has shown that we could benefit from advancing the 
triple helix perspective further (Carayannis and Rakhmatullin, 2014; Nordberg, 2015), in this 
way contributing to the call for more research that explores the challenges of the quadruple 
helix. In using the analytical concept of strategizing we have also addressed the call for 
studies that take more of a micro perspective to understand the complexity of quadruple helix 
models (Miller et al., 2016), as well as investigate strategic processes in a quadruple helix 
context (Carayannis & Rakhmatullin, 2014). Thus, strategizing involves taking an activity-
based view (see, e.g., Johnson et al., 2003; Jarzabkowski, 2005; Whittington, 2006; 
Jarzabkowski and Fenton, 2006). By the study of the strategic activities regarding 1) provision 
of knowledge, 2) demand-side activities, 3) provision of constituents of an RIS, and 4) 
support services in relation a smart specialization initiative from a strategizing perspective, we 
identified three main strategic practices and explored how they evolved over time. In 
summary, by taking a longitudinal approach we have shown how Robotdalen started from a 
triple helix perspective, where the university was a strong force for innovation development, 
to becoming more of an independent collaboration platform for innovation in line with the 
models of the quadruple helix (cf. Colapinto and Porlezza, 2012). 

Our analysis covers a triple helix perspective of the smart specialization initiative in the RIS 
as well as the fourth helix in terms of the civil society, consumer and end user (Carayannis 
and Campbell, 2009; McAdam et al., 2012; Miller et al., 2016). However, previous studies 
have defined the fourth helix in many different ways, and no consensus seems to exist of how 
to define and operationalize the fourth helix (Ivanova, 2014; Nordberg, 2015).The most 
common approach seems to take a civil society approach or an end user approach. When 
analyzing our case it becomes evident that the three helixes of university, industry and 
government all need to be included in this fourth helix as the whole and not “only” as a 
separate helix, similar to Ivanova’s (2014)  suggestion.  

Thus, our results show that the three original helixes often become the consumers and users of 
each other. Therefore, we need to understand the fourth helix as a different type of helix in 
which the three other helixes are located (cf. Carayannis and Rakhmatullin, 2014; Nordberg, 
2015). However, one perspective does not have to exclude the other. In line with Nordberg 
(2015), we would like to argue that the fourth helix, understood as civil society, implies that 
society in general is activated, and here, the first interpretation merges together with the other 
of the end user. Accordingly, if a collaboration platform such as Robotdalen should act in 



accordance with the quadruple helix model, the organization should promote the inclusion of 
firms, citizens and users while simultaneously improving the civil society. Drawing upon this, 
we would like to encourage more research that takes on both interpretations of the quadruple 
helix, as the “first interpretation could be perceived as a passive entity while the other refers 
to active participators” (Nordberg, 2015: 354). In sum, our analysis reveals that 
operationalizing the fourth helix to include the other three spheres of universities, industry 
and government can be useful; nonetheless, this fourth helix also extends further than the 
three helices to include consumers (such as the testbeds) that are not necessarily included in 
the three helices.  

For practitioners and policy makers, it is important to note that the fourth helix of civil society 
is becoming increasingly important to consider when designing smart specialization 
programs. Even if the fourth helix of society is not the direct end user of the products or 
services, the results should always benefit and be relevant to the society. Practitioners and 
policy makers can also learn from the strategic practices of Robotdalen and how they changed 
over time. First the initiative was focused on knowledge creation and universities were 
central, then industry became the central actor with the focus on commercialization, and more 
recently local government and society have been gaining attention due to a shift in financing. 
Thus, the financing situation can largely affect what type of activities are performed in a 
smart specialization initiative.   

Our study is not without limitations, and it is important to reflect on possible transferability of 
the findings. One can reason that Robotdalen is a very unique case that is situated in the 
specific context of Sweden and Mälardalen, which will make generalizations challenging. On 
the other hand, the findings of the strategic practices, how Robotdalen has transformed over 
time to become more and more aligned with a quadruple helix view, and the insights of the 
impact of civil society and users from the fourth helix perspective are probably not linked to 
this specific setting of Robotdalen. We therefore argue that these underlying findings can be, 
with care, applicable to other smart specialization initiatives and the context of other 
countries. Nonetheless, it would be beneficial to conduct research in other settings and further 
explore the transferability of our results. Moreover, drawing upon Miller et al. (2016) we 
would like to suggest that further research is needed on a micro level in order to gain a more 
nuanced understanding of the complexity of the quadruple helix, and how a smart 
specialization strategy can create collaborative and coordinated environments with multiple 
diverse stakeholders interacting as suggested in the quadruple helix model. Our paper is an 
attempt to contribute to this agenda.  
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TABLE 1 – A summary of the interviews 

 2007-2009 2010-2013 2014-2016 
Interviews in total 11 17 18 
Robotdalen management 2 respondents 

4 occasions 
 

2 respondents 
5 occasions 

2 respondents 
5 occasions 

Robotdalen employees 3 respondents 
4 occasions 
 

3 respondents  

University 1 respondent 
2 occasions 

2 respondents 
 

3 respondents 
5 occasions 

Government 1 respondents 4 respondents 4 respondents 

Industry  3 respondents 3 respondents 
4 occasions 

 

  



TABLE 2 – Activities in Robotdalen 

 

 

Time period Strategic practice Provision of 
knowledge

Demand-side activities Provision of 
constituents of RIS

Support services

2007-2009 Development and 
diffusion of robotics 
knowledge to benefit 
industry

•Creation of 
knowledge through 
joint projects between 
university and 
established firms. E.g., 
students mapping 
established firms' 
possibil ities to use 
robotics.
• Creation of 
knowledge in terms of 
basic (and applied) 
research in 
collabortation with 
academic research 
centers

• Robotdalen 
contributes to projects 
and products from 
industry & academia 
with high risk in very 
early stages of 
development where the 
demand side is 
uncertain

• Robotdalen enables  
established firms to 
change and become 
renewed (e.g. new 
products and changed 
production) 
• Robotdalen assists 
in the creation and 
development of new 
firms in the innovation 
system

• Robotdalen 
contributes with 
content (firms, 
products, competence) 
to science parks & 
incubators
• Robotdalen 
contributes with 
financing for 
innovative robotics 
projects

2010-2013 Commercialization of 
products & creation of 
new companies

• Creation of 
knowledge in terms of 
applied research 
through joint research 
projects with industry

• Robotdalen 
contributes to projects 
and products from 
industry with high risk 
in very early stages of 
development where the 
demand side is 
uncertain

• Robotdalen assists 
in the creation and 
development of new 
firms in the innovation 
system
• Robotdalen enables  
established firms to 
change and become 
renewed (e.g. new 
products and changed 
production) 

• Robotdalen 
contributes with 
guidance for projects 
from industry 
• Robotdalen 
contributes with 
content (firms, 
products, competence) 
to science parks & 
incubators
• Robotdalen 
contributes with 
financing for 
innovative robotics 
projects

2014-2016 Increased 
collaboration with 
different stakeholders

• Building competence 
in terms of increased 
"knowledge sharing" 
between stakeholders   
• Creation of 
knowledge in terms of 
applied research 
through joint research 
projects with industry

• Robotdalen focuses 
more on engaging 
regional and local 
government for 
possibil ities of public 
procurement in health 
robotics
• Robotdalen focuses 
more on engaging 
regional and local 
government for 
possibil ities of public 
procurement in health 
robotics

• Robotdalen has 
contributed with a 
network centered 
around robotics which 
includes 
representatives from 
government, industry 
and academia
• Robotdalen enables  
established firms to 
change and become 
renewed (e.g. new 
products and changed 
production) 

• Robotdalen 
contributes with 
guidance for projects 
from industry 
• Robotdalen 
contributes with 
financing for 
innovative robotics 
projects
• Robotdalen 
contributes with 
content (firms, 
products, competence) 
to science parks & 
incubators


