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Abstract 

The role of open innovation is becoming increasingly important for organizational 

competitiveness, while digital technologies provide new opportunities for organizational 

innovativeness. Regardless of domain and industry, digital technologies have reshaped 

structure, business logic and organizational dynamics. In that spirit, the forestry industry 

moves from the traditional model to the open paradigm, embracing the significance of 

purposive external exploration and internal exploitation of knowledge and technologies. 

Although the importance of digital technologies has been highlighted by academia, their 

enabling role in the open innovation process is insufficiently explored. Moreover, little 

research showcases the systematic way to organize for open innovation in the digital world. 

This process towards openness creates new opportunities as well as challenges. In order to 

investigate these emerging challenges and opportunities for open innovation in a digital 

world, we conducted a qualitative exploratory case study in the Cluster of Forest Technology 

in northern Sweden. Our results illustrate that challenges such as trust, power asymmetries, 

knowledge flow and coopetitive activities need to be managed. This study contributes to the 

existing literature by providing a way to address these challenges, seize more opportunities 

and bridge the gap between open innovation and digital technologies.  

 

Keywords: Open innovation, digital innovation, digital technologies, cluster, coopetition, 

intellectual property (IP), knowledge flow, trust, network. 

1. Introduction 

The pervasive role of digitalization has fundamentally reshaped business logic (Parida et al., 

2019), organizational dynamics (Gregory et.al, 2015), social structure (Yoo et al., 2010), the 

economy (Scholz et al., 2018) as well as the societal context as a whole (Nylén & Holmström, 

2011). Digital technologies have democratized the innovation process, and dramatically 

changed the structure of products/services while generating new value creation pathways 

(Nambisan et al., 2017). Furthermore, digital technologies have created the necessary 

conditions for digital innovation among different domains and industries (Yoo et al., 2010). 

Although organizations are continuously attempting at harmonically incorporating new digital 

technologies, harnessing digital innovation and reshaping their business models, an alignment 

between the marketplace and organizational capabilities is still needed (Kohli & Melville, 

2019). The paradigm of organizational silos is perceived as obsolete by the contemporary 

business market (Enkel et al., 2009; Dahlander & Gann, 2010), as today’s organizations are 

increasingly becoming more dependent on external sources and knowledge (Simard & West, 

2006). Therefore, the necessity of a constant re-consideration of new avenues for idea 

generation, internal exploitation and external exploration is increasing (Chesbrough, 2003). 

The use and implementation of digital technologies play a critical role in facilitating openness, 

enabling innovation process and maximizing organizational opportunities (Dodgson et al., 

2006; Urbinati et al., 2018). In tandem, by seizing advantages from external sources of 

innovation, technologies and knowledge, organizations may optimize domestic growth, gain 

momentum and even competitive advantage (Lopes et al., 2017).  
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This process, theorized by the literature as Open Innovation (OI), is defined as the 

knowledge boost that promotes innovative capabilities. It is intertwined anywhere in the 

organizational value chain, and as it spreads across every domain and industry (Lopes et al., 

2017), makes its presence dominant. In the context of OI, the interconnectedness of innovative 

networks, diversity (Sandberg et al., 2015) and close collaboration between actors, are 

described as key elements. Accordingly, “the importance of networks is directly connected to 

clusters and make the exchange of information and technology possible, encouraging different 

ways of coordination and collaboration within them” (Novelli et al, 2016, p.1142). In other 

words, the collaboration between firms in a cluster environment is a way to chase the 

advantages in regional proximity for knowledge sharing and dissemination as well as the 

competitiveness (Huang & Rice, 2013). This dyadic but complex relationship defined as 

coopetition, emerges when organizations embrace the cooperation in some activities while 

competing in others (Bengtsson & Kock, 2000), with the main objective to achieve common 

business goals. 

Despite that, the positive impact of OI on the organizational strategy and learning process 

is scrutinized in the literature (Crespin-Mazet, 2013), there are still some problem areas that 

need to be investigated though. Although a lot of research is dedicated to analyze the OI 

concept and its potential implementations, there are constraints regarding its systematic 

management (Bogers et al., 2017) as well as the associated challenges and opportunities in the 

cluster environment (Halbert, 2012). Moreover, the empirical research that bridges the 

enabling role of digital technologies and the OI management is still insufficient (Nylén & 

Holmström, 2011; Urbinati et al., 2018). This gap is becoming more pertinent and significant 

as the emerging digital technologies are increasingly becoming present in the organizational 

innovation process (ibid). To investigate this scientific gap, we formulated the following 

research question:  

“What are the challenges and opportunities for a cluster when organizing for open digital 

innovation? 

In order to address this research question, we conducted an exploratory case study on the 

Cluster of Forest Technology located in northern Sweden. The forestry industry is not an 

exception in terms of dealing with challenges related to OI and digitalization practices. Indeed, 

in the last decades, the forestry industry has gradually evolved into a high-tech industry that 

demonstrates a series of innovative advancement while showing an increase in productivity 

(Nylén, 2009). Thus, based on the impact that the wide scope of OI along with the enabling 

role of digital technologies on the clusters in the forestry industry, this research explores the 

associated challenges and emerging opportunities.  

The remainder of the paper is structured as follows: In chapter 2, we present the theoretical 

background of the general scope of open digital innovation. After clarifying the phenomenon, 

in chapter 3, we present and justify the research methodology and describe the case study. 

Chapter 4 is dedicated to our empirical findings. In chapter 5, we interpret and elaborate on 

the correlation of our results to the existing literature while providing also our main 

contributions to the research area along with recommendations to the cluster.  
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2. Theoretical Background 

In order to explore the concept of open innovation and the enabling role of digital technologies, 

we first conducted a literature review on digital innovation concept. As digital innovation is a 

complex phenomenon, we argue that a literature review created a solid background to build 

on the role of digital technologies in open innovation process. After investigating the open 

innovation phenomenon, we present the notion of coopetition that derived from our empirical 

findings. Since we analyze the phenomenon of open digital innovation in the context of a 

cluster, we provide an insight on openness and digital technologies in the cluster environment. 

2.1 Perspectives on the Digital Innovation concept 

Our literature review on digital innovation is inspired by Webster and Watson’s (2002) 

guidelines. We conducted a concept-centric literature review in title, abstract, keywords, 

introduction and related research. Following Durach et al.’s (2017) suggestions, we considered 

it as critical to expand the search beyond the study’s title and abstract in order to determine 

the relevance of articles to our topic. In the beginning, we attempted at incorporating most of 

the relevant articles, appearing in different sources including Google Scholar, Umeå 

University, ACM, and IEEExplore libraries, when searching for keywords such as: “digital 

innovation”, “IT innovation”, “Information and technology innovation” and “IS innovation”. 

From the rich publications that fulfilled this criterion, we read concisely in order to identify 

articles and conference papers with digital innovation as a core subject, and thus concluding 

to 70 articles. This primary number of articles was chosen among others, based on the relation 

to the topic, language, availability and publication on highly ranked journals (Fisch & Block, 

2018). We subsequently narrowed them down to 24, considering the most common repetitive 

patterns and definitions. We identified that the digital innovation concept vary significantly 

based on the focused area and the specific scholar. Therefore we captured first the most 

highlighted assumptions and concepts used to characterized the nature of digital innovation 

and then we classified them into streams (see table 1). The following section presents the three 

different streams we identified: re-combinability, transformational dynamics capability and 

configuration of ecosystems dynamics.   
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Research Streams Definition of Digital 

Innovation(DI) 

Related articles 

1. Re-combinability Refers to the ability to 

recombine different 

resources (physical, digital, 

functional and 

administrative components) 

and knowledge to initiate 

new ideas. 

- Lyytinen and Rose (2003) 

- Yoo et al.(2010) 

- Svahn et al. (2017) 

- Henfridsson et al. (2018) 

 

2. Transformational    

  dynamics capability 

Refers to the dynamic 

process, outcomes and value 

generation that 

accomplished on a multi-

level transformation of the 

organizational environment 

(including structure, 

products, services, business 

model etc.)  

- Jonsson et al. (2009) 

- Lee and Berente (2012) 

- Fichman et al. (2014) 

- Nambisan et al. (2017) 

3.  Configuration of 

Ecosystems dynamics 

Refers to the socio-technical 

process that enables 

collective interactions 

between multiple actors 

(networks) and enforces 

knowledge sharing and 

openness. 

- Boudreau and Lakhani 

(2009) 

- El Sawy et al. (2010) 

- Gawer et al. (2014) 

- Eaton et al. (2015) 

 

 

Table 1:  Streams of digital innovation 

Re-combinability: This stream presumes that digital innovation is derived through a 

combination of digital and non-digital artifacts to produce novel digital products and services 

(Yoo et al., 2010; Nylén & Holmström, 2015; Svahn et al., 2017; Henfridsson et al., 2018). The 

novelty emerges from digital innovation through a combination of digital components, induces 

the products/services to be incomplete and their boundaries unknowable (Yoo et al., 2012). 

This process of combination includes technological components as well as organizational 

processes and structure (Lyytinen & Rose, 2003). Moreover, it paves the path to create and 

capture new value enabled by the adaptive nature of digital technology (Holmström, 2018). 

Digital innovation connects previously separated users and organizations that later proceed to 

produce different types of digital products/services (Yoo et al., 2010). Furthermore, Nambisan 

et al. (1999) perceive the initiation of digital innovation as a knowledge creation process 

between the organization and social environment. 

Transformational dynamics capability: This stream aims at underlining the 

complexity of the transformational nature of digital innovation. This complex and adaptable 
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nature (Yoo et al., 2012) along with its multi-layered transformational capability (Nambisan et 

al., 2017) has been a focal concern of the literature. The concept of digital innovation 

encompasses the process of innovation as well as the outcomes (ibid). Fichman et al. (2014), 

following and broadening the notion given by Yoo et al. (2010), describe digital innovation as 

a novel product/service or business model (outcomes) with the ability to be assimilated, 

adapted and/or distributed. Nambisan et al. (2017) highlight that platformization and the new 

open standards facilitate a collaborative environment for innovation outcomes. 

Simultaneously, the authors pinpoint the importance of a consistent modification regarding 

innovation outcomes and processes as an imperative for successful digital innovation (ibid). 

Furthermore, the less predefined and unbounded characteristics of digital innovation (ibid), 

crumble the boundaries between previously unconnected components (Lee & Berente, 2012). 

Those characteristics enable the co-creation of new value avenues and knowledge across and 

beyond organizational boundaries (Jonsson et al., 2008; Nambisan et al., 2017). Digital 

innovation spanned organizational boundaries by creating knowledge that could not emerge 

otherwise (Dougherty & Dunne, 2012). Thus, “digital boundaries” (Jonsson et al., 2009) 

aroused with new limitations and opportunities of connectivity and competencies, affect 

knowledge flow and organizational dynamics. Under the circumstances of diverse network 

actors, the way that the knowledge flow can be managed is different (ibid). 

Configuration of ecosystems dynamics: This stream encapsulates not only the 

aspect of digital innovation as a socio-technical phenomenon (Nambisan et al. 2017), but also 

the complexity and necessity of incorporating a network of heterogeneous actors (Boland et 

al., 2007; Boudreau & Lakhani, 2009; El Sawy et al., 2010; Eaton et al 2015) “who are dealing 

with multiple interdependent technological artifacts” (Eaton et al., 2015, p.219). Digital 

innovation enables the creation and development of new products/services (Hinings et al., 

2018) by instigating a broader set of accessible external capabilities and by distributing diverse 

knowledge (Chesbrough, 2003; Gawer, 2014), skills and technologies (Bourdeau & Lakhani, 

2009). This process of modularity entails both external exploration and internal exploitation 

(Boland et al., 2007) and infers to change the innovation networks (Boland et al., 2007; 

Nambisan et al., 2017). The less bounded, less predefined and more distributed nature of 

digital innovation reshaped the entire innovation ecosystems (Nambisan et al., 2017). Thus, it 

increases the interconnectedness (El Sawy et al., 2010) and facilitates openness (Schlagwein 

et al., 2017). Although digital innovation involves heterogeneous actors with possible 

contradictory interests, practices and values (Eaton et al., 2015), the nature of dynamic 

ecosystems allows a shifting duality between collaboration and competition (Boudreau & 

Lakhani, 2009; Gawer, 2014). 

The classification of the digital innovation concept and its perspectives into streams was 

achievable. Despite that, the aspect of digital innovation varies based on the study area. We 

extrapolated that the previous and current literature have scrutinized the impact (e.g. Fichman 

et.al, 2014) and the challenges of digital innovation (Nylén & Holmström, 2015; Holmström, 

2018) on multiple contexts. However, we recognized that a systematic theorization of 

organizing digital innovation is paradoxically missing from the existing literature. Few 

adequately concrete answers have been provided regarding the way that digital innovation 

practices, focus and capability can be managed ( Yoo et al., 2012; Svahn et al., 2017). The 
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emerging logics of digital innovation have created new demanding questions that require 

complementary answers. Innovation management is a critical organizational enigma 

(Nambisan et.al, 2017), the importance of its unravelment surpasses even the innovation itself 

(Hamel, 2006) and it will increase in the future along with the competitiveness of the business 

environment (Han et al., 2012). 

2.2 Open Innovation: The Bright and the Dark Side 

Open Innovation (OI) is not “old wine in new bottles” (Stanko et al., p. 543), but as Bogers et 

al. (2017) emphasize, it is a phenomenon that demands thorough theorization. The 

contemporary organization cannot innovate in an isolated silo (Enkel et al., 2009; Dahlander 

and Gann, 2010) and thus the emergence of OI concept has come to the forefront, regarding 

both the research agenda and industrial domain (Gambardella & Panico, 2014). OI is defined 

as “a distributed innovation process based on purposively managed knowledge flows across 

organizational boundaries, using pecuniary and non-pecuniary mechanisms in line with the 

organization’s business model” (West et al., 2014, p.806). 

Chesbrough, who coined the term, states that the assumption about OI derives from “the 

landscape abundant knowledge” (Chesbrough, 2003, p.37). Elmquist et al. (2009) explicate 

also that the key differentiator between OI and Closed Innovation is the process that 

organizations manage their ideas and turn them to valuable assets. Simard and West (2006) 

state that most of the knowledge is generated outside organizations. Thus, Westergren and 

Holmström (2012) elucidate that the involvement in the inter-organizational networks can 

pave a way to new tangible and intangible assets. Furthermore, Greco et al. (2016) emphasize 

that collaborative networks are advantageous in terms of augmenting profitability, 

proliferating innovation capabilities, decreasing time-to-market as well as increasing 

flexibility in internal R&D. In that spirit, the philosophy of OI considers R&D as an open 

system wherein the external resources and market opportunities deserve equal attention as the 

internal ones (Elmquist et al., 2009). 

Dahlander and Gann (2010) underline that a balance of investment between both models 

is fundamental since it is not an ambivalent classification of open versus closed approach. 

Thus, one-dimensional approach of openness may result to a negative impact on long-term 

innovation and lost control of competitiveness, whereas a close model is time-consuming and 

insufficient regarding the market demands (Enkel et al., 2009). Accordingly, the open model 

combines internal and external ideas into architectures, platforms and systems and generates 

an ecosystem wherein organizations, people and sectors can stimulate co-creation (Han et al., 

2012; Bogers et al., 2018). Moreover, Dahlander and Gann (2010) highlight that some 

perspectives of innovation processes are identified as open whereas others as closed. 

Subsequently, Gassmann et al. (2010) present the different perspectives of OI and refers also 

to the process perspective. In that spirit, Gassmann and Enkel (2004) provide a framework for 

OI by elaborating the three core “archetypes”, namely outside-in, inside-out and coupled. 

The outside-in process (inbound) is more dominant in research (Gassmann et al., 2010; 

Stanko et al., 2017). This process can increase organizational knowledge by integrating a 

variety of actors that optimize innovation through external knowledge (Gassmann & Enkel, 

2004). The lurking challenges and risks of the outside-in process have continuously 
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highlighted by scholars (e.g.Dahlander & Gann, 2010). Many organizations struggle to select 

and combine external sources as well as maintaining a large number of ties with different 

actors (Dahlander & Gann, 2010). The inside-out process (outbound) emphasizes on revealing 

internal sources to the external environment. This decision of shifting the locus to external 

boundaries creates profits by selling IP as a way to transfer knowledge to other companies 

(Gassmann & Enkel, 2004; Dahlander and Gann, 2010; Crespin-Mazet, et al., 2013). In that 

case, it is a necessity to draw an IP strategy to maximize value creation and avoid unwanted 

spillovers (Elmquist et al., 2009). However, the IP strategy in the innovation ecosystem is more 

complicated mainly due to interdependencies among the companies’ IP rights (ibid). 

Dahlander and Gann (2010) also mention that large firms are more concerned over their IPs, 

whereas SMEs may struggle to structure this process due to resources limitations. 

Furthermore, it is highlighted that “the role played by external stakeholders is conditioned 

by the type of knowledge creation process, its outcomes, and its further absorption” (Bogers 

et al., 2017, p.18). Therefore, the structure of an open innovation network can consist of both 

contractual and non-contractual ties (Elmquist et al., 2009). Nevertheless, since open 

innovation enables firms to access external technologies as well as taking out the internal ones 

(Dahlander & Gann, 2010), the danger of knowledge leakage and imitation by competitors is 

increasing (Miozzo et al., 2016). Subsequently, the coupled process is the combination of the 

inbound and outbound practices that refer to co-creation through synergies, alliances, and 

cooperation (Crespin-Mazet et al., 2013). This process of bidirectional giving and taking is 

crucial for successful results and it can also commercialize innovation (Enkel et al., 2009). 

Therefore, organizations that engage in open relationships with external actors, acquire 

different types of knowledge creation and knowledge flow both inbound and outbound 

(Westergren & Holmström, 2012). Concurrently, they can reduce R&D expenses while 

increasing innovation output (Elmquist et al., 2009) and gain access to new markets while 

increasing organizational performance (Westergren & Holmström, 2012). Although these 

three processes explicate the mechanisms of open innovation strategy, their importance varies 

based on the organization (Gassmann & Enkel, 2004).  

Νotwithstanding, the advent of the OI era is visible in the contemporary organizations,  

there is still a blurred understanding of the systematic organizing with which the OI 

phenomenon can fully generate opportunities (Bogers et al., 2017). OI targets value creation 

regarding knowledge dissemination and value appropriation regarding the transferring of this 

value (Gambardella & Panico, 2014). Therefore, its orchestration is crucial for a “harmless” 

openness. 

2.3 Co-opetition: The double-edged sword  

The paradox of coopetition goes beyond the notion of competition and cooperation. Although 

contradictory definitions, collaboration and competition can coexist (Bouncken et al., 2015). 

Competition is the direct rivalry between organizations while cooperation is defined as the 

synergies that enable organizations to join collective actions and chase mutual benefits 

(Bengtsson & Kock 2000; Bengtsson et al., 2016). Thus, coopetition is defined as “a strategic 

and dynamic process in which economic actors jointly create value through cooperative 

interaction, while they simultaneously compete to capture part of that value” (Bouncken et 
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al., 2015, p. 591). 

Tidström (2014) diversifies vertical from horizontal coopetition, explicating that the first 

occurs between buyers and sellers and the second emerges among competitors. Αccordingly, 

Ritala (2012) and Bouncken et al. (2015) elaborate that the organizations are engaging in 

coopetitive activities in order to enlarge the size of their business pie but subsequently they 

convert their strategy to competitive. Bengtsson and Kock (2000) also present as another key 

driver of coopetition, the heterogeneity of resources. The authors justify that competitors 

behold unique resources that sometimes can provide competitive advantage whereas 

occasionally can be utilized under the scope of collaboration. In that vein, Park et al. (2014) 

underscore the benefits related to the notion of coopetition. The co-development activities with 

coopetitive partners and the acquisition of partners’ resources are presented as some of 

advantages closely associated with innovation (Bengtsson & Kock 2014; Park et al., 2014). 

Furthermore, coopetition appears as a problem solver of insufficiency of knowledge (Park et 

al., 2014), a complementary knowledge that can consequently benefit the customers 

(Bouncken et al., 2013) and a stimulus to innovation (Mention, 2011; Bengtsson and Kock 

(2014). 

The coopetition itself can be proved instrumental when there is a balance between the 

dynamics of cooperation and competition. The advantages of coopetition can be hindered if 

one of these dynamics surpasses the other (Bengtsson & Johansson, 2014). However, the 

equilibrium of the coopetitive relationships is difficult and challenging to sustain (Tidström, 

2014), mainly due to its contradictory logics (Bengtsson et al., 2016) and hybrid activities 

(Bouncken et al., 2015). In a sequence, management leadership and evolvement of trust are 

fundamental factors in managing coopetition (ibid). Park et al. (2014) underline value creation 

and value appropriation as major challenges that emerge from the two diametrically opposed 

strengths of coopetition. Tidström (2014) explicates that tensions, although a terminology that 

used interchangeably with the concept of conflict, may lead to either positive or negative 

outcomes. In the same spirit, the author recognizes several different tensions arose from the 

coopetitive activities that may affect the organization’s innovativeness.  

First, Tidström (2014) mentions the role of tensions that arose because of the contradictory 

logic of competition and cooperation between the actors. Second, the lack of trust is a tension 

that may impede organizational cooperation (Westergren & Holmström, 2012). Whereas a 

boundless trust may lead to “structures of blindness confidence and gullibility” (Bathelt & 

Taylor, 2002, p.106). In the same vein, Simard and West (2006) illustrate the risk of what they 

called “overembeddedness”, explaining the situation when organizations rely continuously on 

interactions with the same actors. In that case, hierarchies’ status, inequalities and dominance 

can lead to a reproduction of the existing power asymmetries (Bathelt & Taylor, 2002). 

Moreover, the risk of knowledge leakage (Bouncken et al., 2015; Felzensztein et al., 2018) is a 

critical issue, since the knowledge represents a source of competitive advantage. Yet 

opportunism1 (Bouncken & Kraus, 2013; Bouncken et al., 2015) is presented as a tactic that 

may work for the favor of the stronger firm, cause damage to coopetitor (Bouncken et al., 2013) 

and hamper radical innovations (Bouncken et al.,  2015).  

                                                             
1 Opportunism is defined as “self-interest seeking with guile” (Williamson, 1993, p.97) 
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Additionally, Bouncken et al. (2013) mention that in the case of SMEs, coopetition can 

either enable them to reach new markets or trap them into the value chain of the large firms 

and outflanked by them. Therefore, SMEs need to manage several challenges associated with 

the external resources, the capital and patents acquisition (Bengtsson & Johansson, 2014). To 

avoid that situation and balance the coopetitive relationships, SMEs after entering to the 

market, should sustain an independent venture (Bengtsson & Johansson, 2014). Moreover, in 

comparison with large firms, SMEs are more reluctant to pursue innovation in order to be 

appealing to their customers (ibid). Customers and partners along with alliance portfolio are 

highlighted as a mean of responding to change and balance the asymmetric power of the 

competitors (Bengtsson & Johansson, 2014). Accordingly, in the case of collective actions such 

as networks or collaboration among organizations in the same geographic region (Halbert, 

2012; Nestle et al, 2018), the innovation performance is increased by the intensity and diversity 

of competitions among firms (Bengtsson & Sölvell, 2004). However, the tensions generated 

among the antagonists are still present (Felzensztein et. al, 2018). 

2. 4 Cluster  

In recent years, the notion of multiple collaboration between organizations, identified as 

cluster, has come in the forefront of the business policy (Skog, 2016). Clusters are regarded as 

an influential content of economic development (Fornahl et al., 2015) and knowledge spillover 

(Felzensztein et al., 2018). According to Motoyama (2008, p. 354), a cluster is defined as “a 

geographically proximate group of interconnected companies and associated institutions in 

a particular field, linked by commonalities and complementarities”. As the author further 

emphasizes, the cluster can comprise a variety of elements, including common linkages in 

industries regarding knowledge, technologies and/or skills, government and other 

institutions. The other aspect of cluster encapsulates the interconnectedness, namely the 

correlation between these elements.  

Furthermore, the formation of clusters can lead to manifold benefits related to regional 

development, sustainable process as well as a significant amount of public and private funding 

(Skog, 2016). Simultaneously, it enforces the cumulative knowledge through common 

objectives, rules and conventions (Bathelt & Taylor 2002). Moreover, Fornahl et al. (2015) 

enunciate that the cluster dynamics fluctuate in terms of the stage of the life cycle and its 

transition. The authors also highlight that both internal and external dynamics formulate the 

cluster evolution. In addition, Bathelt and Taylor (2002) mention that the insight on power 

relationships between organizations can provide a better understanding of the cluster’s 

functionality, emergence and decline.  

Clusters are never static, nor isolated systems and thus their performance is affected by 

competitiveness (Bengtsson & Sölvell, 2004). Their evolution goes also along with openness 

(Bathelt & Taylor, 2002), productivity escalation, the process of new business formation 

(Felzensztein et al., 2018) and exploitation of technological heterogeneity (Skog, 2016). The 

role of large firms can also be crucial for the cluster’s extension of skills and technology base 

(Bresnahan et al., 2001). On the other hand, if networks are rigid and the level of heterogeneity 

is low, proximity can also lead cluster to inertia, erosion and declination (Skog, 2016). 
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There is no silver bullet to ensure continuous growth and its emergence does not necessarily 

entail consistent thriving (Bresnahan et al., 2001). Nonetheless, the combination of the “old 

and new economy” elements, namely the intra-organizational activities, from the one side and 

the inter-organizational activities from the other side, should be combined for a successful 

cluster. Skog (2016) mentions also the technological heterogeneity as a prerequisite for 

clusters’ growth. The metric that determines the cluster success is not merely the propagation 

of the number of companies, but contrariwise the growth of companies and the cluster as a 

whole (Bresnahan et al., 2001). At the same time, clusters need a balance between competition 

and collaboration to handle the tensions of this “social dilemma” (Felzensztein et al., 2018). 

3. Research Methodology 

This chapter includes six sections wherein we present the methodology, the approach used to 

analyze our case, the case study description and the ethical perspectives and limitations 

emerged. 

3.1 Research Approach  

The objective of our study is to explore the challenges and opportunities related to the concept 

of open digital innovation in the context of the cluster environment. Since challenges and 

opportunities are closely associated with perspectives, phenomena and expectations, 

qualitative research is considered the appropriate method to approach it (Mason, 2002; 

Ritchie & Lewis, 2003). Ritchie and Lewis (2003) also underline that there are multiple 

accepted ways to conduct a qualitative study, but as Mason (2002) argues a systematic and 

flexible design is mandatory to capture all these dimensions and generate rich data. In our 

study, we attempted at following these principles. 

Following Yin (2003), we conducted a case study as this approach is suitable when 

exploring contemporary phenomena. The notion of open innovation can be more beneficial 

when explored into the cluster scope (Simard & West, 2006) and therefore we considered it 

reasonable to research the phenomenon of open digital innovation in that context (Ritchie & 

Lewis, 2003). Based also on the way that Yin (2003) classifies the case study design 

characteristics, our study is an exploratory (or as otherwise called contextual) holistic single 

case study. We consider the cluster as an organization, a single unit of analysis in a specific 

context (Ibid). Moreover, since the beginning, our intentions were to keep our case study open, 

as Flyvbjerg (2006) suggests. This entails that we attempted at carefully demonstrating the 

assumptions, experiences and sentiments of our respondents in their diversity, complexity and 

even in their antithesis. In that case, we aimed at ensuring a well-rounded presentation instead 

of summarizing it (Ibid). We followed inductive reasoning in order to capture the patterns out 

of data collected (Mason, 2002; Ritchie & Lewis, 2003) and as a strategy to connect the data 

with the theory (Bryman, 2016). 

3.2 Case Study Description 

To illustrate the challenges and opportunities related to open digital innovation, we analyzed 

the case of the Cluster of Forest Technology. Formed in June 2010, the Cluster of Forest 
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Technology is comprised of 10 companies, operating in forest machinery and direct supply 

component manufacturers, employing approximately 1.100 people. The majority of companies 

are located in the area and around Umeå Municipality, in the Västerbotten region. The 

objective of this economic association is to drive technological innovation in the forestry 

industry through cooperation (https://www.skogstekniskaklustret.se/om-oss). Τhe 

membership in the cluster enables the successful transformation of an innovative endeavor 

into the end products shippable to the market. Simultaneously, it provides drivers to improve 

competitiveness, expand networking, and enable openness and knowledge transfer through, 

for instance, seminars/workshops and collaborative activities with external partners. 

As the forestry industry has undergone a rapid digitalization the recent years (Nylén & 

Holmström, 2011), new challenges and opportunities have been revealed. The northern part of 

Sweden has a long history of sustainable forestry and employed a large number of people 

(Ibid). Thus, it is crucial to deal with existing and upcoming challenges. In that spirit, the 

Cluster of Forest Technology embraces new trends in digital technology by investing in 

machine automation, robotization and new ways of forest management. The cluster’s vision, 

according to our empirical results, is to drive a future of innovative initiatives in the forestry 

with respect to equality and considering the forest preservation techniques. The uniqueness of 

this case is that besides the inter-level competition, the member companies of the cluster need 

to face an intra-level competition since some of them are direct competitors. As the cluster 

shifts from traditional to the open model, wherein knowledge diffusion is intense, the way to 

manage open innovation along with the enabling role of digital technologies is a challenge.  

3.3 Sampling Method 

Since the study aims at investigating the opportunities and challenges in the cluster, we used 

homogenous purposive sampling method. Following Ritchie and Lewis’ (2003) definition, in 

the purposive sampling, as the name per se reveals, the respondents are chosen based on their 

association to the topic. Furthermore, among the different approaches to purposive sampling, 

homogenous sample was the most suitable for our case study. Our respondents were chosen 

based on their individual characteristics of participating in the cluster activities and on their 

ability to provide insight on challenges and opportunities related to the topic (ibid). 

As this cluster consists of 10 member companies, the CEO of the cluster helped us to get in 

contact with the key participants. The selected respondents were mostly the CEOs of the 

member companies and some of them hold position in the cluster committee. Additionally, we 

interviewed one person working at Umeå Municipality, who has been working closely with the 

cluster. All the CEOs have been contacted, however, we could not reach one of them and one 

CEO was representative of two different companies. In order to maintain anonymity, the 

respondents were assigned names as respondent A to H (Table 2). 
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Respondent Time working with the cluster Interview duration 

Respondent A  7 years 45 min 

Respondent B 2 years 72 min 

Respondent C 3 years 46 min 

Respondent D 2 years 43 min 

Respondent E 7 years 50 min 

Respondent F 7 years 35 min 

Respondent G 7 years 52 min 

Respondent H 9 years 44 min 

Respondent I 2 years 40 min 

Table 2:  List of respondents and interview duration 

3.4 Data collection 

Taking into consideration the nature of the generated data, the subject and the research 

population, we conducted in-depth individual interviews in order to investigate the personal 

perspectives of each participant (Ritchie & Lewis, 2003). In parallel, we followed a semi-

structured approach that allowed us to be flexible and generate concept from the data (ibid) 

while allowing to the respondents to convey freely their opinions. Simultaneously, this 

approach enables us to maintain control of the interview session and remain closer to the topic. 

Moreover, the interview guide contained both open and close ended questions (see Appendix 

2).  As Bryman (2016) suggests, informal questions were used in the beginning of each 

interview session in order to create a smooth start. Furthermore, follow-up questions were 

used to enable a further exploration (Ibid) and bring to light feelings and ideas (Ritchie & 

Lewis, 2003).  

During the interview sessions, we attempted at creating an environment of flexibility and 

interaction, ensuring that we, as researchers and the respondents are on the same spot (Mason, 

2002). In total, we conducted 10 interviews from which one of those was a pilot interview, 

excluded from the results and analysis and used as a testing indicator of interview flow and 

necessity of modifications (Mason, 2002; Bryman, 2016). The duration of interviews was 

between 35 to 72 minutes. The majority of interviews were held through Skype or mobile to 

eliminate the distance barriers, whereas four of them were face-to-face interviews. 

3.5 Data analysis method 

Our objective was to understand the opinions and perspectives of respondents related to how 

to organize for open digital innovation. In that case, thematic analysis was a suitable choice in 



 

  

13 

order to capture, interpret and analyze the common underlying patterns (themes) and 

experiences among the data, as defined by Clarke and Braun (2006). Since thematic analysis 

is an iterative process, we re-considered and engaged with our data throughout all the phases. 

Our thematic analysis is at the latent level, meaning that we attempted at moving beyond the 

semantic (descriptive) level and explore underlying assumptions and conceptualizations in our 

data (ibid). We followed the five-phase framework of the thematic analysis, which includes: 

familiarizing with the data, generating initial codes, group codes into categories, create sub-

themes and create final themes (ibid).  

As the data collected were recorded interviews, we transcribed them into written form after 

each interview before conducting thematic analysis. During the phase of familiarization, we 

read thoroughly our data while highlighting concepts and units. After this first phase, we had 

a general idea for our data. In the stage of initial codes, we started to organize systematically 

our data (Maguire & Delahunt, 2017).  For the initial coding, we tried to use simple descriptive 

extraction or direct words from the data. Considering that challenges and opportunities could 

arise from different contexts, we coded all the data available, following line-by-line coding.  

Although it is a time-consuming approach, we firmly argue that it allowed us to capture a 

variety of angles.  First, each of us coded separately the transcript and when we finished this 

process, we compared, discussed and modified them. This process was repeated till we coded 

all our data (Maguire & Delahunt, 2017). 

Second, after creating initial codes for the whole data, we started to group them into 

descriptive categories based on their similarities. Since we followed line-by-line coding, some 

of the initial codes were not suitable for the categories and thus they were discarded. This 

assists us to get away from messy codes and keep the data that reflect on our analysis. The next 

step was to merge those categories into sub-themes in order to capture the significance of our 

data (Gioia et al., 2013). This procedure was done by combining categories into sub-themes 

based on their interdependencies.  The last step was to examine if the created sub-themes are 

meaningful to the broader overall themes and if they capture the overview of our analysis. We 

renamed the sub-themes in order to help the reader understand the essence of the themes 

(Clarke & Braun, 2006). The final themes are leadership perspectives, knowledge flow, 

coopetition, creating networks and asymmetric dominance. An excerpt of the process is shown 

in Appendix 3. All these themes are interrelated and capture the overall perspective of our 

research. 

3.6 Ethical considerations and constraints 

The research quality is close associated with the ethical aspect (Ritchie et al., 2014) and 

therefore we follow ethical principles in every step of our research design. First, we ensured 

about the informed consent by providing full information to our respondents. We explained in 

detail the objective of the research, our association with the Cluster of Forest Technology and 

the voluntary nature of the interviews, following the guidelines of the Swedish science councils 

(Vetenskapsrådet, 2002). After ensuring that the context of research was well understood, we 

obtained oral permission to record the interview in order to transcribe it afterwards. Moreover, 

we ensured the confidentiality and anonymity of the data provided (Ritchie et al., 2014; 

Vetenskapsrådet, 2002). During transcription and data presentation, we worked rigorously to 
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eliminate any possible detail (Vetenskapsrådet, 2002) that could reveal the identity of 

respondents.  

There are also some significant constraints entangled with our study that need to be 

mentioned. First, it is highlighted that the non-probability sampling and case studies leave 

little room for scientific generalization (Yin, 2003; Ritchie & Lewis, 2003; Bryman, 2016) while 

they incline to be more biased in terms of preconceived opinions (Flyvbjerg, 2006). We are 

aware that “the question of subjectivism and bias toward verification applies to all methods, 

not just to the case study and other qualitative methods” (Flyvbjerg, 2006, p.235) highlights, 

but we are not aiming at generalizing. The objective of the paper is to explore the challenges 

and opportunities of the topic and provide recommendations to the cluster. Although these 

challenges and opportunities of engaging and organizing for open digital innovation may be 

similar to other clusters regardless of the industry domain, we are totally concerned about the 

unique characteristics of the case and the experience of the individuals.  

Indeed, as Felzensztein et al. (2018) also mention, the country-specific environment affects 

the clusters and the results from being applicable to another context. Another drawback is that 

we could not successfully reach one of the cluster members. Although the data gathered from 

that participant could be beneficial and add another nuance on our results, it was not in our 

control. In any case, the consistency of our data is already rich and therefore we argue that we 

captured a variety of angles. Furthermore, we are also concerned that Skype and mobile 

interviews diminish physical encounter and interaction (Ritchie & Lewis, 2003). The 

respondents, according to their convenience, chose the environment and medium of our 

interview session and in the case of Skype interviews, most of the respondents chose audio. 

4. Empirical findings 

The following section presents the results from the interviews. The interview data were coded, 

grouped into categories and merged into themes. We identified five different themes with 

strong interdependencies. The following section elaborates those themes in detail.  

4.1 Leadership Perspectives 

The cluster has started with a purpose to increase innovation and customer satisfaction in the 

forest industry as stressed by some of the respondents. Although vision and positive 

experiences are drivers to success and development, the cluster still faces a series of challenges 

such as insufficient budget, intense bureaucracy and limited human resources. In this section, 

we elaborate the findings regarding these current challenges, consistently stated by all 

respondents, and the importance of strong leadership that manages those challenges. 

First, the cluster faces challenges that decelerate its development. For instance, most of the 

respondents experienced the barriers of intense bureaucracy that restrains the smooth 

practices in the working environment. This bureaucracy hinders products development and 

innovation process and reduces the satisfaction of member companies, as stated by some of 

the respondents. Although the members understood to some extent the difficulties that cluster 

may face, most of them expressed the need for accelerating the process of administrative work 

for the common benefit. Respondent D pointed out that “getting the money must be very easy 
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for us because if it takes too much time, we will run our design projects without the cluster. 

If it is too complex, we won’t use the cluster for the money, we do it ourselves!” In the same 

spirit respondent C mentioned that “the cluster has been growing, it has more administrative 

work and that affects, the efficiency of the organization [...] and slows down the innovation 

a bit”.    

In addition, limited human resources were brought up by some of the respondents as a 

barrier for cluster development. The members struggle to manage and combine the work for 

the cluster and the work for their companies since it can be overloading and less productive. 

Although the respondents intend to contribute more actively to the cluster, “sometimes it is 

too much work with the cluster for me, I don’t really have the time for these numbers of 

meetings”. The work overload undermines the focus on the cluster, as the members prioritize 

their individual business operations. Thus, the need for more employees was expressed 

directly or insinuated by some respondents as a solution for more effective and less time-

consuming management process. 

Furthermore, the cluster has to deal with some financial barriers that slow down the 

innovation and product development process while increasing the challenge of bureaucracy 

and distribution of funding. The process of searching for funding described as a difficult and 

time-demanding task that transferred the main focus from the cluster objectives to the 

procedure of looking for grants.  Respondent B expressed that “for me, one thing that is tricky 

is the funding that every year we have to look for new money all the time.” Yet, respondent D 

stressed that “it is also pretty tough to have this cluster as well due to the financial situation 

of course but also be able to support all the members in the cluster”. 

According to our findings, these issues seem to emerge from the current cluster 

functionality and practices. That means namely that the process of searching for funding is 

unavoidable along with the bureaucracy this entails. This is the official procedure of getting 

grants from their different external partners. Nevertheless, the leadership perspective as a 

need for effective cluster management and a way of accelerating the productivity process was 

mentioned by some respondents. It was also perceived as a key characteristic of cluster success 

and future improvement. Thus, the leader should demonstrate some competencies visible to 

all the companies. On one hand, the leader should be business-oriented and have a deep insight 

on each company's interests, objectives, and expectations from the cluster. Respondent A 

argues that “it is very important you have the right-minded people that have good knowledge 

from the cluster companies”. On the other hand, managing many companies with conflict of 

interests but the same demands and expectations of gaining competitive advantage is a 

challenge.  

Therefore, the leader should be strong in decision-making, determinant and have good 

judgment in order to balance the different tensions exist in the cluster, maximize the 

opportunities and help every company to grow. As respondent D explicitly stated: 

 “You really need to have a good boss regardless if it is the chairman of the board 

or the   CEO of the cluster. He/she must be a strong person because otherwise, 

will be run over very quickly. There are ten strong companies and everyone 

wants to grow, everyone wants their piece of cake. One of the key things is that 

you have a good let’s say boss in the group”.  
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To summarize, the data have showed that all the member companies are facing the same 

issues and challenges, expressing the common interest for improvement and productivity. 

Leadership is a fundamental part of the strategy that can drive the cluster to the future. 

4.2 Knowledge Flow  

In the general picture, the respondents mentioned the positive impact of external knowledge 

for the cluster’s present and future development. Without exception, all the members explicitly 

referred to the external knowledge as a critical asset and the basic reason for joining the cluster. 

Thus, this section analyzes the findings regarding the knowledge under the scope of openness, 

its fundamental role along with the role of the internal knowledge for the cluster development. 

To begin with, all the respondents have a consensus on the importance of external 

knowledge to the cluster survival. Respondent C mentioned “I see many reasons for the 

Cluster to exist, but without that (external knowledge) [...], I would say that a lot of the 

reasons that the cluster exists, will go away. Absolutely critical!” Moreover, the cluster 

recognizes external knowledge exploitation as a source of realizing opportunities and bringing 

in the knowledge that is missing internally. This contribution was positively evaluated and 

appreciated by the respondents. In that context, the cluster increases innovation by bringing 

in external ideas in the existing innovation process as explained by respondent E “You need to 

have inspiration or knowledge come in from other technical areas or new ideas crossing the 

existing R&Ds”. This process was also perceived as a key aspect to improve the members’ 

technologies/practices as conveyed by some of the respondents.  

Moreover, the external knowledge process is not only the venue of gaining knowledge but 

also an incentive to get them out of their comfort zone, cross their boundaries and try new 

creative solutions. As most of the respondents highlighted “we need external knowledge to 

push ourselves outside of our boundaries” in order to achieve a long- term development. The 

cluster receives external help mostly for scientific tests of their development products and also 

for broadening the market understanding. However, the respondents state that the external 

knowledge is not exploited to the maximum and there is still room for more openness and 

creativity. Most of the respondents underscored the necessity of continuous improvement in 

terms of technological awareness as a driver and outcome of efficiency. Specifically, 

respondent C argued that “what we are doing is to improve the technology used for industrial 

forestry to be more efficient and here the automation has the key role”. In that case, 

universities, research institutions and even experts outside the academia can contribute more 

to their innovation efforts and technological research. The positive contribution from the 

researchers and universities to the cluster efforts along with the need for continuing this 

collaboration was highlighted by the majority of the respondents. This is clarified by 

respondent D: “we need to use other partners and university. There are different companies, 

there are different specialists outside the university world and I don’t think we are using 

those partners that much”.  

Additionally, the cluster tries to incorporate the culture of openness among its member 

companies through sharing the research results. In that perspective, respondent C understood 

the willingness of the cluster to share the outcomes, saying that “there are no secrets and I 

recognize good willingness and care from the cluster. They are eager to really distribute the 
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findings to the member companies. I think that is a good openness”. The scope of openness 

regarding scientific tests and results is further highlighted by respondent B when mentioned 

the importance of platform in the common sharing of information. Thus, this approach is 

perceived as a solid step to increase the culture of knowledge exchange, helping the member 

companies to cope with changing environment and respond to their market needs and as 

respondent G expressed “we have the same problems and it is important to see what the 

market demands from us in the future and react”. The openness and digital technologies allow 

the cluster members to engage in a trial and error process and therefore explore opportunities 

for new technologies that “find a right way to go in the forest”. Besides that the cluster 

understands the importance of digital technologies as a mean not only for simulation and 

testing purposes but also to attract new ideas through the digital platform as respondent B “we 

should have a more open source” and “bring in new tech because in the forest industry as in 

all industries you are very conservative most of the time. So you need to be open-minded”. 

However, this process is yet a work in progress and demands a more systematic collaboration. 

Conclusively, external knowledge exploitation is a critical asset. The combination of 

external and internal knowledge drives future innovation and increases the possibility of 

success. As a matter of fact “in order to achieve long term development, you need to mix 

different technologies, different knowledge and marry them together”. 

4.3 Coopetition  

This section describes our findings in the concept of coopetition, namely the collaboration 

between competitors, and therefore presents the different tensions emerged due to these 

opposed dynamics. All the respondents stressed that “the leading companies need also to 

cooperate in the group” in order to develop projects, seize benefits, acquire external knowledge 

and tackle common issues. As an overall observation derived by all the members’ responses, 

we deducted that “keeping these competitors together is one way to succeed”. Nevertheless, 

many companies expressed or let it assume that there is still a high level of competitiveness 

among them and in some cases conflict of interests. This fact is escalating more when it comes 

to direct market competitors.  

We identified also that this competition slows down the sense of trust among the members 

and increases secrecy.  Thus, in a general level, all members agreed on the necessity of not 

operating in a vacuum and on the need to improve their practices to get mutual technological 

benefits both in the present and future tense. For instance, respondent D stated that “more 

different industries benefit from the same type of cooperation between companies” while 

respondent G perceived the cluster as “a platform to discuss and have solutions and find 

opportunities on the problems we are going to face in the next couple years”. According to 

our findings, collaboration occurs in the primary steps of the project development, such as 

testing, and then the companies continue separately with the development of their products. 

The collaboration among the companies is facilitated through different events such as 

seminars and workshops. This tactic was appreciated by almost all the companies as a 

beneficial approach for enhancing the ideation process and the knowledge flow. Moreover, 

some respondents emphasized the need for increasing the collaboration and openness to 

external partners in order to go bigger in their productions and achieve sustainability. 
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Respondent H said that “now that all small projects are done, we are looking more and more 

into bigger projects and we need to cooperate more in the future”. The respondents embraced 

the importance of mutual collaboration but the sense of the competition is still remaining. This 

is a logical sequence since forestry is an industry that traditionally worked with patent and thus 

it is quite competitive in nature. For some respondents, the competition is a manageable 

tension that does not negatively affect the intra-cluster balance. However, we got the 

impression of an underlying assumption of competition over collaboration that reduces the 

efforts towards collaboration. 

Besides that, companies have accomplished to maintain the level of competition at a 

reasonable level, their individual competitive advantage is a consistent concern. The 

problematic area of knowledge leakage among the members is a challenge that may cause an 

increase in the sense of secrecy and lead to a decline in the sense of trust. As we concluded, 

this challenge may also hamper the process of idea generation and knowledge exchange in the 

cluster. Respondent G referred clearly to that by saying “it is not so easy for the company to 

share its information with others. I think no company is taking steps too easy [....]. If you try 

to tell others (your idea) it is a lot about trust and who can we share this information with”.   

Consequently, we understood that the members, although could theoretically make use of 

their intra-cluster knowledge, it is obvious that “when it is about our product, we are more 

like to have discussions with researchers than with other companies”, according to 

respondent E. This effort to protect their ideas goes along with the challenge of IP strategy. 

Our findings showcase that the cluster per se does not apply IP strategy since most of the ideas 

developed inside the cluster are owned by the member companies. Based on our data, there is 

a well-established agreement among cluster members, which attempts at eliminating the 

issues regarding the ownership of the end products. All companies claimed that they have not 

experienced IP violation cases in the cluster scope, but they are quite concerned and protective 

with the ownership of their idea/patent to avoid any possible negative consequences in 

general. 

As an overall comment, we deducted that, while collaboration and openness, repetitively 

highlighted as an important driver and desirable outcome in the cluster, the sense of trust 

among the members is still limited. Despite it “is very important for the cluster to have this 

trust”, it seems as a work in progress. 

4.4 Creating Networks  

As a common indicator, almost all members companies regardless of the size, pinpointed that 

the cluster has accomplished to establish a good reputation. “The cluster name is very well 

reputed and needs to be protected”, while it is presented as a bridge to the business world and 

a facilitator of connections. All companies underscored the importance of having a good name 

on the business market and mentioned networking as a major incentive of being in the cluster. 

This section illustrates that the good reputation is necessary for the cluster’s sustainability and 

in some cases a prerequisite for creating networks.  

Regardless of the size, the positional power, and any contradictory issues, all companies 

seem to gain the benefit of the network provided in the cluster. Thus, the creation of broader 

network capabilities is presented as a demand by all the respondents. They highlighted the 
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need for increasing the number of external partners, including, for instance, SMEs. The 

process of creating network activities also mentioned as a necessity for the cluster’s future. All 

the respondents associated networks with successful development, sustainability, and stronger 

competence. Specifically, the respondents referred to connections as the most productive 

process in the cluster. Therefore, although the actual work can be decelerated due to the 

bureaucratic procedures, networks have achieved to keep the actors together. This observation 

is also ascertained by respondent H who said that “the work we are doing in the cluster is not 

always productive, I would say. The most productive is the connections”. In the same essence, 

the network can enhance knowledge exchange, generate inspiration and present paradigms 

from outside industries. This is clarified by respondent B when expressing that “this network 

is really good when we can call each other and help out and say what is the best thing we can 

do”. 

As it seems, a good reputation was a presupposition for strengthening the network and 

therefore was presented by some of the respondents as an asset and a brand  that needs to be 

protected and as one of “the things that are the best outcomes of the cluster work”, as argued 

by respondent C. Thus, as we understood, the good reputation created a positive experience 

that makes the members feeling proud and satisfied with being in the cluster. In accordance 

with that, a good name was explained as a ticket and a marketing technique for expanding the 

lines of external connections and “really push other external partners to be interested in this 

cluster”. Αt the same time, it makes the cluster presence felt in the business environment as 

emphasized by the following expression “I think the good reputation in the cluster is very 

important. That is what makes people listening to the cluster”, stated by respondent A. 

Finally, the good reputation justifies why “a lot of other clusters are interested in what we 

have done and many are also interested in the cluster chosen here in this area”, according to 

respondent H’s opinion.  

Thus, we concluded that networks and good reputation were interrelated and 

interdependent, highly validated in the concern of the respondents and mandatory for cluster 

effective functionality and sustainable performance. 

4.5 Asymmetric Dominance  

In overall, we extrapolated that the cluster’s members does not share a unanimous opinion 

about positional power and dominance. More specifically, we identified some contradictory 

signals regarding the way that the members perceive the power relationships and decipher the 

causal relation between dominance and benefits in the cluster. More than half of the 

respondents identified some dominant players regarding technology acquisition, existing 

resources, and size, whereas some of the respondents claim equality in the cluster. The 

potential benefits that the powerful players may seize over the other companies, were a 

controversial matter of discussion as well. As a general observation, we identified that the 

benefit spectrum includes the assumptions about the resources distributions, the knowledge 

focus and even the company’s self-perception regarding its position in the cluster. In some 

cases, we also recognized an underlying, though not directly expressed, sense of inequality 

among the members. This section presents all these different perspectives. 
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To begin with, there were some members that claimed power equality, without pinpointing 

the difference in size as a key indicator. As a matter of fact, respondent G highlighted that “I 

have never been in a meeting where somebody put himself in the position of the head of 

others. I think it feels quite equal” and thus emphasizing the lack of hierarchical status in the 

cluster. While, respondent A focused on the positive experience, saying that “I think it is a good 

connection between member companies”. These feelings showcase also that there is neither 

insinuation of inequality nor dominance in the cluster. In the same spirit, respondent H 

mentioned that there are no dominant players. The determinant factor is the level of 

company’s activity since “it is more up to the company to come with the project”. Moreover, 

company reflects on itself-perception about its position in the cluster, as “if you are not in the 

mood to make projects within the cluster, then, of course, you feel that you are a little bit 

outside. It is up to the company to make them powerful by coming up with new projects”. 

On the contrary, as we recognized, some of the respondents clearly stated the positional 

power of some actors in the cluster environment. In terms of the potential benefits due to 

power relationships and dominance, the answers provided were antithetical and captured 

different aspects. Some respondents argued that power and benefit can be inversely 

proportional and thus, although there are some more powerful players, they tend to benefits 

less, since “they are less open-minded for inputs to their product development than the other 

companies. They have their strategies, their way to do research”. Whereas, some respondents 

argued that the benefit cannot be considered as “de facto” result based only on the company’s 

resources and size. On the contrary, the benefit can vary sometimes, but in the end, there is an 

equal distribution. The size of the company does not necessarily determine the project’s 

success and thus with some variation, all companies can get benefit in a short or long-term 

period depending on the projects. This is stated by respondent B who said that “I think 

sometimes one company is having more benefit, but some other times, another company can 

have more benefit. So it depends on how many projects they are developing”. Ιn the same 

spirit, powerful actors can contribute to the common benefit and they are important for the 

cluster’s success “because they are representing a big part of the technology we are working 

on”. It is obvious that the dominant players are important engines for the cluster, but at the 

same time the rest of the companies “are part of that business that makes them very 

important”. The dominants actors can probably also face difficulties since they have to stay 

close to the agenda.  

Furthermore, it was highlighted by some respondents that the positional power acquired by 

some actors provide them with more advantages. This opinion is explained by the following 

sentence “we get our money when we have some new product ideas but some of the members 

are eating more of the capacities than others for sure”. This sense of uneven distribution was 

expressed as a difficulty “to support all the members in cluster because some big players could 

eat up the whole part very quickly”. Moreover, respondent D mentioned that company size 

affects its role and defines its importance in the cluster, as some “questions become pretty 

small sometimes”. Ιn that case, the dominant actors are presented as technological gatekeepers 

that acquire more resources and direct some decision-making. We understood also some 

hidden sense of power inequality given by the form of a suggestion. Respondent C referred to 

the necessity “for being more specific in some directions and then they could understand the 
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different needs” of the companies. The underlying concept here is that the cluster has probably 

not sufficiently achieved to capture all the different needs and therefore some actors feel that 

some other actors benefit more. 

5. Discussion and Recommendations 

5.1 Discussion 

As organizations embrace OI, closed knowledge silos are opening to new opportunities and 

risks. The significance of open innovation is repeatedly highlighted in the literature along with 

the end of knowledge monopolies (Chesbrough, 2006). Although much research is dedicated 

to open and digital innovation as autonomous entities, the linkage to align them together and 

provide implication for managing challenges and opportunities is still insufficient (Nylén & 

Holmström, 2011; Urbinati et al., 2018). We started out with the research question “what are 

the challenges and opportunities for a cluster when organizing for open digital innovation?” 

Our study contributes to the existing research field by providing ways that open digital 

innovation can generate more opportunities by organizing to balance different tensions in the 

cluster environment. More broadly, we present the enabling role of digital technologies to 

openness and bring them together. 

5.1.1 Openness and the enabling role of digital technologies 

The link between digital technologies and the OI process is anything but minor. Openness and 

digital technologies share often an unbroken relationship, wherein digital technologies are not 

merely a passive background but a focal point and a facilitator of openness (Schlagwein et al., 

2017). Our results brought in the spotlight the importance of digital technologies as an 

inseparable part for cluster future development and survival into the competitive market. 

Digital technologies perceived as a mediator for openness and as a facilitator of the 

heterogeneity among actors, as it is highlighted in the literature (e.g. Yoo et al., 2012; 

Schlagwein et al., 2017) 

Ιn our case study, the role of digital technologies has broadened the opportunities for 

networks, laying the foundation for a distributed agency (Nambisan et al., 2017) to achieve 

competencies and goals. Thus, regarding the different streams of digital innovation, the 

“configurations of ecosystems dynamics” reflect better the role of digital technologies as 

enabler and accelerator of openness. In a sequence, we identified that the enabling capabilities 

of digital technologies can allow the cluster to cross the boundaries, expand to new industries, 

incorporate the whole value chain and assimilate diverse ideas/knowledge. We recognized that 

the linkage between internal and external actors can create the ground for collaborative 

communities. Bourdeau and Lakhani (2009) characterized these communities as an 

environment suitable for fostering interaction among members and cultivating collaboration 

and knowledge exchange. The necessity of continuously improving, exploring and exploiting 

the knowledge as a means of understanding and implementing digital technologies is 

pinpointing as the cluster’s current objective.  

The literature showcases that digital technologies reshape the nature and structure of 

products (e.g. Gawer, 2014; Nambisan et al., 2017). Following that, we realized that digital 
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technologies not only increase productivity by developing complementary assets but also 

enhance the forest management process (through for instance automation and robotization). 

Moreover, digital technologies play an important role in helping companies to cope with 

changing environment (El Sawy et al., 2010), as appreciated by all the members. Yet, we 

extrapolated that the cluster’s attempt at using digital platform is still in progress. The cluster 

uses the platform merely for an outside-in innovation process, but a platform as a link for 

collaboration is still missing. Following Gassmann and Enkel’s (2004) analysis, we consider 

that the outside-in process is more applicable since the cluster has no common internal 

resources. Additionally, as the cluster companies are concerned about IP, we recognized the 

need for mechanisms and rules that can monitor the outside-in process for efficient use of 

digital technologies, as suggested by Wareham et al. (2014). 

To conclude, we recognized several optimistic signs in cluster efforts to increase innovative 

activities. Among those, adopting and implementing digital technologies is the main focus. 

Digital technologies enable unlimited opportunities that are not yet explored and the cluster is 

entering the world of infinite opportunities that are waiting to be grasped. The cluster needs 

the strategic combination of digital technologies and openness in order to stay competitive and 

generate new business opportunities. 

5.1.2 Openness, collaboration and knowledge flow in a competitive 
environment  

To create business value in the open context, ideas and knowledge should be externally and 

internally distributed across and within the organizational boundaries (Chesbrough, 2006; 

Elmquist et al., 2009). Collaboration is considered as a stimulus for innovation (Mention et 

al., 2011) in the cluster (Bengtsson & Sölvell, 2004) and a parameter to enforce the knowledge 

sharing process. However, comparing our data with Miozzo et al.’s (2016) analysis, we 

confirmed different tensions and risks created when the cluster engages in collaborative 

networks with competitors. These tensions can restrain the cluster from capturing all the OI 

opportunities.  

Recalling the so-called horizontal dimension, mentioned by Tidström (2014), we identified 

that the cluster members compare themselves with one another, observing the progress in 

product differentiation. Our results showcase that the pendulum swings more towards 

competition than collaboration. We consider that as major factor that negatively affects the 

coopetitive relationships and the cluster balance. In accordance with Wu’s (2014) analysis, our 

empirical findings revealed that the limited collaboration has probably derived from the 

convenience of cooperating with other external partners, including universities and research 

institutes. Furthermore, we are also aware that hyper collaboration with competitors may 

cause opportunistic exploitation (Wu, 2014), hinder innovation and economic value 

(Wareham et al., 2014). Therefore, we proposed the balance between competition and 

collaboration as the determinant factor for stabilizing the coopetitive relationships, as also 

suggested by Bouncken et al. (2015). 

Moving forward, our findings also confirm that the openness of innovation engenders 

knowledge flow (Huang & Rice, 2013). In alignment with the literature, we identified that the 

Cluster of Forest Technology values highly the impact of gaining external knowledge in its 

formation and evolvement. It seems that the cluster draws an outside-in practice to enhance 
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the internal R&D that has not become obsolete but an incentive for even more internal research 

for investment, as Huang and Rice (2013) highlighted. Notwithstanding, we figured out that 

openness in innovation can also render organizations opened to risk of knowledge leakage and 

difficulties to protect their IP (Dahlander & Gann, 2010). Our findings are in theoretical 

association with Miozzo et al. (2016) and Dahlander and Gann (2010) that justify that patents 

hold a major position in innovation incentives, especially in the case of traditional industries 

that the cluster belongs to. Thus, the danger that competitors may acquire complementary 

assets is prevalent (Dahlander & Gann, 2010) and therefore the cluster companies are aware 

of their IPs. 

A slight discrepancy from the existing literature needs to be brought up here. Dahlander 

and Gann (2010) pinpoint that the SMEs are facing difficulties to structure IP strategies 

whereas large companies are more concerned and have different committees to determine file 

patents. However, our data demonstrate that the majority of companies regardless of size use 

IP strategy and they are attentive in their practices. Nevertheless, the smaller companies seem 

to struggle with internal sources to some extent, the common logic is to design an IP strategy. 

5.1.3 Openness, network activities and perspectives on power 
relationships 

The contribution of inter-organizational networks to organizational innovativeness is 

considerable. According to our results and Huang and Rice’s (2013) insight, the cluster assists 

its members in establishing a wide range of network branches that provides further 

possibilities for value generation. The network capabilities that cluster provides are by far its 

strongest strength. Correspondingly, Simard and West (2006) underscore the identity and a 

well- established reputation as a prerequisite to detonate the interaction among the network 

members. Our findings are not only in accordance with the literature at that point but also 

further capture the importance of reputation for the inter-cluster sphere, as a path of 

increasing openness in networks. Even though openness encourages the cluster to interact 

with a large member of individuals (Schüßler et al., 2013), we recognized the problematics of 

the existing power relationships within the cluster. Although, the comparison between 

openness and overembedness lies towards the second, we argue that the perceptions regarding 

power asymmetries need to be addressed before in order to expand the network relationships.  

Our data showed explicit and implicit discrepancies in the established relationships among 

the members regarding the asymmetric distribution of power. Surprisingly in our case, the 

equation of power and associated benefits is not always positively correlated. According to the 

literature, the power asymmetry can theoretically provide stronger advantage and economic 

turnover to the dominant partners while forcing small members to act in the behalf of the 

dominant actors (e.g. Bengtsson & Johansson, 2014; Bouncken et al., 2015). Nonetheless, our 

results revealed that power dominance does not necessarily maximize the end benefits of the 

dominant players nor ensure their dominance in acquiring projects. To clarify, by following 

Bouncken and Kraus’ (2013) analysis, we argue that large firms in the cluster may hesitate 

more frequently to pursue radical innovation while trying to be more focus on their agenda.  

However, we do not aim at undermining the importance of large firms for the cluster’s 

technology and knowledge extension.  
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Contrariwise, SMEs’ incentives to innovate are stronger in order to be competitive and 

attractive and thus they might dare to experiment more. We observed that SMEs might be 

more active in pursuing projects, while the dominant actors seem more secure in pursuing 

long-term benefits. In general, we presumed that multiple issues may arise in asymmetric 

power relationships in the cluster and particularly when coopetitive members are direct 

competitors in the market. Nevertheless, the interesting perspective, here, is that each 

company approaches the asymmetric dominance from a different angle, having a unique 

mindset about its position in the cluster and equality of distributed resources. These 

assumptions need to be tackled by the cluster since, issues as lack of trust and limited 

collaboration can emerge. In alignment with Bathelt and Taylor (2002), we argue that without 

the sense of the equal distribution of resources and growth, the tensions among the members 

not only will be unbearable but also will threat the cluster’s prosperity. 

One step to address the asymmetric power in the cluster, is by reinforcing the leadership’s 

aspect. Empowerment and quick response are prerequisites not only for the cluster’s existing 

management but also for expanding future networks. Coupled with Schüßler et al.’s (2013) 

analysis, we stress that if the cluster grows, a necessity for more effective coordination among 

the members will be requested. 

5.1.4 Openness and trust in intra-cluster environment 

“The higher the level of trust, the stronger the open innovation culture of companies in the 

cluster” (Nestle et al., 2018, p.3). Our results demonstrated explicitly that the trust among the 

member companies can be either the enabler or the constrainer of collaboration, knowledge 

exchange and network activities. Τherefore, limited trust can generate obstacles on managing 

the cluster. 

First, the cluster network involves companies that are competitors but attempt at 

collaborating (Felzensztein et.al, 2018). In alignment with Tidström (2014) and Sandberg et 

al. (2015), our data revealed that the collaboration among competitors with conflict of interest 

is challenging. Thus, it seems that secrecy comes before trust. Therefore, we argued that 

limited trust, although seemingly reasonable regarding the competitiveness in the 

contemporary market, has impeded the cluster’s process from fully generate the open 

innovation opportunities. On the contrary, mutual trust is the cornerstone that facilitates 

knowledge sharing (Westergren & Holmström, 2012) and increases interaction (Chen et al., 

2014). Similarly, overreaching trust is a lurking challenge, hiding the risk of being exploited by 

the collaborators (Wu, 2014). The Cluster of Forest Technology should take this risk into 

consideration, but actions to establish trust should be the main concern. Although the cluster 

has accomplished to establish trust in its inter-cluster relationships, the intra-cluster ties need 

to be bound. 

To summarize, we utilize our empirical findings and the literature to illustrate the different 

components that play important role in organizing for open digital innovation in the cluster 

environment (see Figure 1). Based on our analysis, trust is the most crucial tension that creates 

a domino of limited collaboration and openness. Therefore, it is a “necessary evil” that the 

cluster needs to invest on. Networks, knowledge flow, coopetition and leadership perspectives 

create challenges and opportunities for the cluster while digital technologies create the 
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necessary conditions for the cluster to seize the opportunities of openness. As it is shown all 

the components are interrelated with strong interdependencies. 

 

Figure 1: Challenges and Opportunities in Open Digital Innovation 

5.2 Recommendations for organizing in open digital 
innovation 

In this section, in alignment with literature, findings and the general characteristics of the case 

study, we present our recommendations to the Cluster of Forest Technology on how to organize 

for open digital innovation. With concern in current and future challenges and opportunities, 

we describe some parameters that the cluster might consider. 

First, we underline the limited trust as a barrier that the cluster should overcome. Based on 

Westergren and Holmström (2012), the lack of trust is responsible for most of the cooperative 

failures and therefore, we suggest the creation of a trustworthy environment that facilitates the 

management of the coopetitive and asymmetric tensions. Second, we consider the process of 

drawing of an IP strategy as a critical. Coupled with Chesbrough’s (20o6) analysis, we 

recognized the advantages of managing the IP property in a way to improve the business model 

and increase the profits from competitors, instead of excluding the members from using the 

technology. The triggers of knowledge diffusion are multiple and strong (Holgersson et al., 

2018). Thus, it seems more prudential to design a technology strategy by considering its rapid 

diffusion and imitation (Chesbrough, 20o6). Following Henkel et al. (2014) and Miozzo et al. 

(2016), we argue that the cluster members might reduce some of their use of IPs in order to 

facilitate collaborative activities that are promising in a long-term. 

Furthermore, heterogeneity of knowledge, actors and industries are of utmost importance 

for innovation. Based on Sandberg et al. (2015) that argue for diversity in actors and domains 

and following Nestle et al. (2018) and Skog (2016) that embrace the maximal inclusion of 

organizations, we claim that heterogeneity can prevent from inertia. Technology heterogeneity 

and the implementation of solutions from other industries, diminish the risk of 

unpredictability while improving product development (Enkel et al., 2009). The role of “triple-
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helix” of innovation (academia, cluster and government) is crucial, and therefore the cluster 

should maintain it. Simultaneously, the cluster should also expand its network further from 

research institutions. Considering the West and Bogers’s (2017) insight on the open model and 

the transition from organizational level to an ecosystem, we suggest the creation of an 

ecosystem that will include the whole value chain and broaden the network activities. 

Knowledge and abilities that generate innovation can be discovered anywhere in the cluster’s 

value chain, as suggested by Lopes et al. (2016). 

To summarize, issues as bureaucracy and human resources should be considered in order 

to facilitate the innovation process. Considering Bresnahan et al. (2001) sayings about the 

metric of the cluster growth, we argue that the Cluster of Forest Technology has achieved to 

create a fertile ground for innovation. In order to increase the internal growth, strategic 

management is needed. Following Novelli et al. (2016), we consider that it is as critical for the 

cluster to emphasize more on process than the final outcome. 

6. Conclusion and further research 

Our objective in this study has been to present the challenges and opportunities related to the 

open digital innovation concept. With this study, we aimed at addressing the following 

research question “What are the challenges and opportunities for a cluster when organizing 

for open digital innovation”. To address this question, we conducted an exploratory case study 

at the Cluster of Forest Technology in northern Sweden. The cluster is in process at 

experimenting and incorporating digital technologies in its product development. The case 

study revealed different tensions such as trust, coopetition, power asymmetries, knowledge 

flow and network. These tensions need to be managed for a successful open digital innovation 

venture. By starting with establishing trust among the members, we provide an overview on 

how to manage tensions when organizing for open digital innovation in a general scope. More 

specifically, we give recommendations considering the cluster case study as well. With our 

findings, we contribute to the existing field of open innovation, highlighting the importance of 

digital technologies in openness. Bringing them together and presenting the tensions arose 

from both sides, we provide managerial guidelines, especially in a cluster environment. Thus, 

this paper first provides new insight into the existing research of managing open innovation, 

the enabling role of digital technologies in an open environment and the association to the 

cluster scope. Besides that, practitioners such as managers or cluster member companies could 

find this paper beneficial when organizing for open digital innovation. 

To expand this discourse in a broader scope, we consider that the challenges and 

opportunities presented are not only related to forestry industry but can be identified in every 

industry that engages in open digital innovation process. Although innovation is not 

necessarily normative and contextual factors may affect in some respects the drivers and the 

results (Khurum et al., 2015). With no purpose on generalization, we argue that the challenges 

and opportunities that emerge with the advent of open digital innovation and the 

implementation of its practice have a common ground. Trust, coopetitive relationships, power 

asymmetries, the enable role of digital technologies, the need for knowledge exchange and 

networks  and the  risk of knowledge leakage are among the crucial tensions emerged from 
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almost every organization, industry and domain while a dynamic leadership is presupposition 

for systematic management. Innovation is a socio-technical phenomenon (Nylen & 

Holmström, 2011; Nambisan et al. 2017) and thus this entanglement of social and technical 

nature penetrates all industries. Nevertheless the level of challenges and the scope of 

opportunities may vary, depending on the process (outside-in, inside-out or coupled), the level 

of openness and the organizational absorptive capacity (Parida et al., 2009) but the tensions 

are a common denominator. 

Finally, this study provides a starting point for future research in the field of open 

innovation enabled by digital technologies. Further research could include multiple and/or 

longitudinal case study to investigate the strength of tensions among different clusters. A study 

of that extension could allow deeper insight and even a generalization regarding the 

management of open digital innovation in a cluster scope. 
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Appendix 1: Interview Guide 

1.Introductory questions: 

❖  Could you describe your current job position? 

❖  Could you tell us about your previous working experience? 

❖  Could you describe briefly your educational background? 

❖  When did you start working at the cluster? 

2. Open Digital Innovation: challenges and opportunities of external exploration and 

internal exploitation:   

❖  Could you tell us the experience and thoughts about the cluster? 

❖  How could you describe your vision for a successful cluster? 

❖  Could you give us some examples of success that the cluster has done so far?  

❖  Do you think that the use of the external knowledge is an important part of cluster’s 

opportunity to innovate? Can you explain further? 

❖  How could you characterize the cluster’s process to bring in external knowledge: 

a) Could you explain the process of obtaining external knowledge that the cluster has 

been following so far? Is there any specific knowledge that cluster targeting to? 

b) In terms of bringing in external knowledge, is it usually to help the cluster to address 

some incremental product improvement or to create a radical one? 

c) How do you think that the process of acquiring external knowledge helped the cluster 

so far? What was the impact? Do you think that it was significant? 

❖  Is there any particular problem that the cluster has faced when creating business 

agreement regarding external knowledge? If yes, what was it and how does the cluster 

achieve to manage it? 

❖  Do you think that the cluster does sufficient use of its internal sources? If yes, how? If 

no, why do think that? 

❖  When it comes to collaboration project, what is exactly the cluster strategy in order to 

protect its assets? What do you think that it is the most valuable assets that the cluster 

needs to protect? 

❖  How could you characterize the cluster’s process to take out the internal knowledge: 

a) In case that the cluster has developed (product, innovative idea etc.) internally. 

b) Do you use any particular Intellectual Property (IP) strategy? 

c) Have you faced by now, any IP violation case or any similar issue? 

❖  Do you think there are some dominant actors within the cluster (powerful actors)? 

a) Do you think that those actors benefit more than others? How? 

b) In order to meet your specific demands, how could you ideally reconfigure the 

cluster? 

3.Closing questions: 

❖  What you think about the role of external knowledge for the cluster’s future 

development? 

❖  Thanks for your participation! Do you have anything to add? 
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