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Abstract 

For the past decades, sustainability enhancement has become a necessity for 

ensuring a brighter future for the coming generations. Promoting technology-

based innovation is seen as the main path for reaching the ambitious sustainable 

development goals. However, the academic literature about innovation 

highlights the need for an open innovation approach because sustainable 

innovations require consideration of complex issues throughout the entire 

product life cycle. Building on previous research on external collaboration and 

radical sustainability-oriented innovation, this qualitative single case study aims 

at extending the knowledge by particularly focusing on collaborative capabilities 

in the early development stages of publicly funded networks.  

The empirical findings were obtained through nine semi-structured interviews, 

and they were supported by available documentation, from the selected 

European research and development consortium within smart paper-based 

electronics. The outcome of the thesis is a framework summarizing success 

factors and challenges for the identified themes; capability, expectation, disposition, 

communication, management, commitment, and experience. Furthermore, the findings 

suggest that decision-making, preconditions, resourcing, and commitment, are the four 

main differences when comparing to collaborative capabilities in small and 

medium-sized enterprises, and large companies. Concerning managerial 

implications, top-level managers should carefully consider the strategic 

objectives of participating in networks, to guarantee organizational and personal 

commitment. 

  

Keywords: Open innovation, Networks, Sustainability-oriented innovation (SOI), Radical 

innovation, Public funding, Collaborative capabilities, Case study 
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Sammanfattning 

Under de senaste decennierna har hållbarhetstänket blivit en nödvändighet för 

att säkerställa en ljusare framtid för kommande generationer. Att främja 

teknikbaserad innovation ses som en huvudväg för att nå de ambitiösa målen 

för hållbar utveckling. Akademisk litteratur om innovation framhäver emellertid 

behovet av en öppen innovationsstrategi, eftersom hållbara innovationer kräver 

överväganden av komplexa problem under produktens hela livscykel. Med 

utgångspunkt i tidigare forskning kring externt samarbete och radikal 

hållbarhetsinriktad innovation, syftar denna kvalitativa fallstudie till att utöka 

kunskapen genom att särskilt fokusera på samverkansförmågor i de tidiga 

utvecklingsstadierna av offentligt finansierade nätverk.  

De empiriska resultaten erhölls genom nio semistrukturerade intervjuer och 

stöttades av tillgänglig dokumentation, från den utvalda europeiskt forsknings- 

och utvecklingskonsortium inom smart pappersbaserad elektronik. Resultatet 

av avhandlingen är ett ramverk som sammanfattar framgångsfaktorer och 

utmaningar för de identifierade teman; förmåga, förväntning, disposition, 

kommunikation, ledning, engagemang och erfarenhet. Dessutom tyder resultaten på att 

beslutsfattande, förutsättningar, resurser och engagemang är de fyra största skillnaderna 

när det gäller samarbetsförmågor i små och medelstora företag samt stora 

företag. Vad gäller ledarskap, bör chefer på toppnivå noga överväga de 

strategiska målen för deltagande i nätverk, för att garantera organisatoriskt och 

personligt engagemang. 

 

Nyckelord: Öppen innovation, Nätverk, Hållbarhetsinriktad innovation, Radikal 

innovation, Offentlig finansiering, Samverkansförmågor, Fallstudie  
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1. Introduction 

This chapter introduces the underlying issues that make the thesis interesting both from an 

academic and a managerial perspective. The problematization section is then followed by the 

aim and the research questions, and the delimitations of the study.  

1.1. Background 

Sustainability has gained extensive international attention since the Brundtland 

report was published by the World Commission on Environment and 

Development (WCED) in 1987. The report states that the society including 

industries, governments and individuals must all take responsibility in turning 

the world to a better place in the future (WCED 1987). This involves combining 

three pivotal societal aspects; environmental (e.g. reduction of emissions and 

waste), social (e.g. human rights), and economic (i.e. establishing profitable 

businesses). Still today, high revenues and profits are the primary strategic 

objectives for commercial companies, and many of them struggle to incorporate 

the social and environmental values into their core business and use those as a 

competitive advantage (Nidumolu et al. 2009).  

In recent years, many countries have started to adopt the principles of circular 

economy. Circular economy is a sustainable business model that aims at 

minimizing waste during the product life cycle and thus lowering the 

environmental impact, by an effective re-use and recycling of goods, material, 

and energy (Korhonen et al. 2018). The concept of circular economy is proven 

to not only focus on solving environmental issues, but also to contribute largely 

to social and economic welfare. In fact, according to a strategy plan made by the 

European Commission [EC] (2015), circular economy has the potential to 

promote significant economic growth as a result of efficient waste prevention. 

The plan also highlights plastics, food waste, critical raw materials, construction 

and demolition, and biomass and bio-based products as the five priority sections 

which will contribute to the United Nation’s Sustainability Development Goal 

(SDG) 12 regarding sustainable consumption and production. 
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1.2. Problematization 

Open innovation is a relatively new concept in the field of business, which has 

made a paradigm shift in how research and development (R&D) activities are 

conducted by the companies today. Traditionally, companies have focused on 

internal R&D activities in order to be first on new markets, but now open 

innovation networks1 enable different external actors in the value chain 

including suppliers, customers, and end users, to collaboratively develop 

innovations (e.g. products, services and business models) that combine and 

meet the user needs more efficiently (Chesbrough & Bogers 2014). The benefits 

of open innovation have been confirmed, but at the same time researchers 

clearly point out that organizations need to be aware of the complexity and the 

challenges that arise from the involvement of external partners in innovation 

activities (Keskin et al. 2013).  

In addition, the complexity of the innovation projects become even more 

pronounced when sustainability aspects, such as recycling are incorporated, 

which in turn has facilitated the initiation of external collaborative networks in 

green manufacturing (Dangelico et al. 2013). To overcome these sustainability-

related challenges regarding lack of specific resources and conflicting 

stakeholder interests (Dangelico et al. 2013), a dynamic collaborative approach 

between organizations becomes central. This helps in matching the expectations 

and the visions regarding the outcomes, and establishing the roles of the 

innovation initiative (Ollila & Yström 2016). In other words, despite having a 

diverse network with leading actors that possess cutting-edge industry 

knowledge, the outcome will not be successful without a collaborative attitude 

which enables the creation of the structured and functional network.  

Nevertheless, only few studies have focused on open innovation in the context 

of sustainability. This knowledge gap has been highlighted in recent studies, 

specifically calling for the application of open innovation to sustainability topics 

(Behnam et al. 2018; Kennedy et al. 2017). The same studies propose conceptual 

frameworks on organizational capabilities for both radical and incremental 

sustainability-oriented innovations (SOIs) and recommend their applications to 

selected cases. Thereby, particular emphasis should be placed on exploring how 

collaborative capabilities can be established in open innovation networks that 

concern SOIs (Behnam et. al 2018; Ollila and Yström 2016). 

                                                 
1 The terms network and consortium are used interchangeably throughout this thesis because consortium is a 

commonly used term in the context of publicly funded innovation projects. 
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Besides the academic interest towards organizational capabilities and industry 

specific success factors in terms of open innovation networks, prior literature 

has also, to some extent, reflected on whether organizations of various sizes 

manage open innovation and SOI differently. Small and medium-sized 

enterprises (SMEs) usually lack the resources in terms of time and money, that 

large established companies have when it comes to promoting SOIs, and 

therefore SMEs can strengthen their innovation capabilities by collaborating 

extensively with external actors such as universities, research institutes, and large 

companies (Pacheco et al. 2017; Klewitz & Hansen 2014). In fact, articles by 

van de Vrande et al. (2009) and Kennedy et al. (2017) suggest that differences 

in the organizational practices between SMEs and large companies should be 

considered and studied in more detail by future studies. 

The present Master’s Thesis responds to these calls by studying collaborative 

capabilities in a publicly funded open innovation network of 15 European 

partners in the context of radical sustainability-oriented innovations in the field 

of paper-based smart printed electronics. The network is currently in its initial 

development phase and involves both SMEs and large companies, which makes 

it an ideal study setting. An inductive single case approach is used to investigate 

collaborative capabilities and differences between SMEs and large companies in 

radical SOI networks in depth.  

1.3. Aim and research questions 

The purpose of this research is to study collaborative open innovation 

capabilities in the early development stages of publicly funded SOI networks. 

The aim is to develop a conceptual framework that depicts the challenges and 

the success factors underpinning the development of radical SOI networks. To 

support this aim, the first and the main research question (RQ1) focuses on 

investigating collaboration in radical SOI networks: 

RQ1 - How can collaborative capabilities among key actors of an SOI network be facilitated 

to leverage radical innovation? 

The second research question (RQ2) acts as a sub-question for RQ1, by 

comparing collaborative capabilities in SMEs and large companies: 

RQ2 - How do collaborative capabilities differ between SMEs and large companies in SOI 

networks? 
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1.4. Delimitations 

The thesis focuses on investigating the following dimensions of collaborative 

capabilities; a) how the partner organizations agree on specific roles and 

responsibilities, b) how they manage conflicting expectations, and c) how they 

agree on a shared vision for the innovation initiative. 

1.5. Structure of the thesis 

The following chapters of this work are structured as follows. Next, in Chapter 

2, the relevant literature will be reviewed to form a theoretical framework for 

the study. Chapter 3 outlines the research methodology in detail, and Chapter 4 

provides a description of the case setting. The empirical results of the study are 

presented and analyzed in Chapters 5 and 6, respectively. Furthermore,  

conclusions (Chapter 7), list of references (Chapter 8), and appendices can be 

found at the end. 
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2. Theoretical framework 

In this part of the thesis, current research and concepts within open innovation, sustainability-

oriented innovation, radical and incremental innovation, organizational and collaborative 

capabilities, circular economy, and public funding are presented. A comprehensive review of the 

existing literature enables the thesis to be positioned in relation to central theories and previous 

findings, and to outline a conceptual framework for the study. 

2.1. Open innovation 

Open Innovation is a paradigm that assumes that firms can and should use external 

ideas as well as internal ideas, and internal and external paths to market, as the firms 

look to advance their technology. Open Innovation combines internal and external 

ideas into architectures and systems whose requirements are defined by a business 

model. (Chesbrough 2003, p. xxiv) 

The emergence of the open innovation paradigm has forced companies to 

rethink and reorganize in order to keep up the pace in a rapidly changing 

innovation environment. Initially, the concept of open innovation was adopted 

in the fields of business and academia, but recently the awareness about its 

benefits among policy makers has increased. Especially, the EC has allocated 

large amounts of public funding to promote open innovation initiatives for 

developing disruptive technologies and value-adding business models (Bogers 

et al. 2018).  The fundamental idea behind open innovation, is that companies 

should utilize both internal and external knowledge to enhance innovation in all 

parts of the value chain, which consequently enables the partners to establish 

common business models that generate increased value to the end users (Bogers 

et al. 2018). In fact, a more recent definition states that open innovation is “a 

distributed innovation, based on purposively managed knowledge flows across 

organizational boundaries” (Chesbrough & Bogers 2014, p. 12). The open 

innovation model is illustrated in Figure 1. 

The literature distinguishes between inbound and outbound open innovation. 

Inbound open innovation strategy outlines the traditional view on open 

innovation, which is about acquiring external knowledge into the company’s 

processes. In the outbound model, companies share their underutilized ideas 

with external parties, who incorporate them into their business activities (Bogers 

et al. 2018). Furthermore, Chiaroni et al. (2011) elaborate that open innovation 

constitutes of four managerial dimensions: networks, organizational structures, 

evaluation processes and knowledge management systems. 
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As stated earlier, open innovation has become the new standard for innovation 

enhancement, and therefore scholars have tried to further explain the underlying 

success factors, benefits, and challenges of the networks. Innovation networks 

refer to initiatives where universities, research institutes, suppliers, and users 

collaborate (Chiaroni et al. 2011). Ritala and Hurmelinna-Laukkanen (2009) 

extensively elaborate both on the benefits and the challenges of involving 

external partners in innovation activities. For example, this article states that 

open innovation networks have the potential to both increase value-creation 

through knowledge sharing, and even to influence existing and emerging 

markets.  

In contrast, every competing company tries to exploit their value propositions 

in order to increase the market share, which might turn problematic in 

collaborative networks. From a customer point of view, collaboration with 

suppliers eventually improves the commercialization process of innovations 

both in terms of time, quality and costs (Johnsen 2009). However, inter-

organizational networks also involve negative factors such as dependency and 

conflicts, and that is why new forms of managing collaboration need to be 

studied (Kantola et al. 2017). The model of open collaborative innovation 

constitutes of partners and users that all contribute to accomplish a collective 

design (Baldwin & von Hippel 2011). Open collaborative innovation projects 

are characterized by trade-offs, as the participants invest resources in return for 

added value from external partners. Baldwin and von Hippel (2011) see 

Figure 1: Illustration of the open innovation model; adopted from Chesbrough and Bogers 

(2014, p. 18). 
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communication as one of the major costs, and therefore an effective division of 

roles and active communication become important in such projects. Essentially, 

the benefits of the common effort can be individual or shared, as well as direct 

or indirect. Users of the developed product or design gain direct benefits, while 

the added product value will benefit suppliers indirectly. In addition, participants 

might also attain intangible benefits (e.g. experience and reputation) which are 

not directly linked to the innovation outcomes. 

In relation to the open innovation literature, this study deals with inbound open 

innovation networks that involve organizations from different parts of the value 

chain. In particular, this study is positioned in the borderline between 

networking and organizational structures. 

2.2. Sustainability-oriented innovation networks 

The existence of various definitions on innovation aimed at sustainable 

development, might be confusing for the reader and that is why this section 

clarifies and defines sustainability-oriented innovation (SOI) as used in this 

thesis. A quick search reveals that recent literature distinguishes between terms 

such as sustainability-oriented innovations, eco-innovations, open sustainability 

innovation, green (product) innovation, and environmental innovation. 

Especially, the topic of eco-innovation which enables processes, organizations 

and products to reduce environmental emissions, has been researched widely 

(Klewitz and Hansen 2014).  

However, eco-innovations and many other aforementioned terms only address 

the environmental dimension of sustainability, which is definitely not the case 

for SOIs. Lately, this expression for sustainable innovation has evolved into the 

standard term because it combines environmental and social benefits with the 

economic aspect. Furthermore, the theory of SOIs distinguishes between radical 

and incremental innovation (Klewitz and Hansen 2014), which is important 

within the open innovation research. Behnam et al. (2018, p. 952) defines 

sustainability-oriented innovation as “the development of new products, 

processes, and/or management systems, where environmental, social, and 

economic goals are their foundations.” 
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For the purpose of this study, the concept of SOIs is expanded to cover value-

sharing networks. SOI networks refer to committed external parties that 

cooperatively utilize the wide range of knowledge to develop products or 

services for sustainable use. Networking is a natural part throughout the whole 

commercialization process of sustainable innovations, but its importance peak 

in the early development phases due to increased levels of complexity (Keskin 

et al. 2013). 

2.3. Radical and incremental innovation 

Innovations are categorized as radical or incremental depending on the expected 

outcome. For example, Magnusson (2009) provides an assessment method for 

service innovations that considers the originality (i.e. the innovativeness of the 

idea), the user-value (i.e. the end users perspective), and the producibility (i.e. 

the manufacturers perspective). In short, incremental innovations only combine 

the user-value and producibility, while radical innovations score high on all three 

criteria. However, all companies need to balance and compromise when 

conducting R&D activities, due to the fact that the assessment criteria of 

innovations conflict with each other. In fact, Magnusson (2009) argues that 

companies should prioritize originality before producibility when striving for 

radical innovations. One drawback with radical compared to incremental 

innovations, is that innovation networks aimed at radical changes tend to have 

higher uncertainties and to deliver positive impacts slower due to the lack of 

existing products and markets (Ritala & Hurmelinna-Laukkanen 2009). 

Regarding eco-innovations, Carrillo-Hermosilla et al. (2010) suggest four main 

interlinked dimensions consisting of design, user, product type, and governance, 

that should be used when conducting innovation assessments.  Predominantly, 

the findings reveal that there are significant differences whether the eco-

innovation comprises of a mixture of products and services or not, and whether 

it brings new features to existing solutions or constitutes completely new 

systems. The shift from manufacturing only products to offering product 

service systems (PSS), also known as servitization, usually requires a complete 

change in the company’s business model and its value proposition to the 

customers, and therefore this factor becomes crucial even in sustainability 

innovation (Annarelli et al. 2016). In the context of SOI, incremental 

innovations are defined as “gradual modifications that preserve existing 

production systems that create benefits in the existing system” (Behnam et al. 

2018, p. 954) and radical innovations as “discontinuous changes that seek the 
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replacement of existing components or entire systems” (Behnam et al. 2018, p. 

954). Finally, eco-innovations can be assessed based on the expected 

contribution to environmental development (Carrillo-Hermosilla et al. 2010). 

Based on the reviewed literature on radical and incremental innovations, Figure 

2 presents the categorization of SOIs. 

Accordingly, the studied case will illuminate on the collaborative open 

innovation capabilities of radical SOI networks, that intend to disrupt traditional 

structures with new PSS. Radical innovation processes encompass much higher 

complexity, risks and costs compared to incremental innovations, which makes 

it more interesting within open innovation research. Consequently, Kennedy et 

al. (2017) demands for more insights into radical SOI and finding more 

synergies in open innovation projects. 

2.4. Capabilities 

2.4.1. Organizational capabilities 

Possessing dynamic organizational capabilities, which refer to how 

organizations align their internal and external strategic processes, such as 

product development and decision-making, for rapidly changing environments 

(Teece et al. 1997; Eisenhardt & Martin 2000), has been identified as one of the 

key success factors when it comes to implementing open innovation. Because 

of its importance in creating competitive advantage, this topic has experienced 

high interest amongst researchers and practitioners throughout the years. Teece 

(2007) further studies dynamic capabilities and managerial implications, 

ultimately concluding that proactive entrepreneurship enables companies to use 

intangible assets, innovation, and collaboration, to form new business 

Figure 2: Innovation continuum for SOIs; based on Magnusson (2009), Carrillo-Hermosilla et 

al. (2010), and Behnam et al. (2018). 
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ecosystems. Another conceptual article from Möller and Svahn (2003) looks at 

dynamic capabilities in strategic business networks and concludes that value 

creation and the type of network are strongly interlinked with each other. The 

findings imply that an efficient integration of value activities is a core 

organizational capability in demand-supply nets, while emerging business nets 

require organizations to shape and influence the establishment of new business 

networks. Figure 3 summarizes internal and external dynamic capabilities for 

radical business networks. 

 

 

Moreover, Lichtentaler and Lichtentaler (2009) propose a framework which 

explain dynamic organizational capabilities from a knowledge management 

perspective. The article distinguishes between knowledge exploration (i.e. 

generating and acquisition of new knowledge), knowledge retention (i.e. 

maintaining knowledge), and knowledge exploitation (i.e. knowledge 

application) both inside and outside of the organizational boundaries and 

identifies six types of knowledge capacities which are presented in Table 1. 

 

 

 

Figure 3: Dynamic capabilities in radical business networks; based on Möller and Svahn 

(2003) and Teece (2007). 
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Table 1: Framework for organizational capabilities; adopted from Lichtentaler and 

Lichtentaler (2009, p. 1318). 
 

Knowledge 

exploration 
Knowledge 

retention 
Knowledge 

exploitation 

Internal 

(Intrafirm) 
Inventive capacity Transformative 

capacity 
Innovative 

capacity 

External 

(Interfirm) 
Absorptive 

capacity 
Connective 

capacity 
Desorptive 

capacity 

Inspired by the article by Lichtentaler and Lichtentaler (2009), Behnam et al. 

(2018) study external knowledge exploration, retention, and exploitation in the 

contextual setting of SOI networks. Based on an extensive literature review, 

Behnam et al. (2018) qualitatively conceptualize an own framework which is 

divided into networking capability, competence mapping, relational capability, and 

desorptive capability. Networking capability determines to what extent a company 

manages to find and involve partners into innovation projects. Competence 

mapping refers to the company’s ability to track the key competencies of the 

partners. Relational capability is about maintaining the relationships within the 

innovation network, and finally desorptive capability measures how well the 

company manages its internal resources with the external partners.  

2.4.2. Collaborative capabilities 

Collaborative capability is a wide term with various meanings and actions 

depending on the context (see Table 2). Behnam et al. (2018, p. 960) describe it 

as “continuously and extensively communicating, jointly engaging in various 

networking opportunities, jointly exploring various potential actors, 

continuously conducting goal identification exercises”. Previous empirical 

findings conclude that relational capability and shared visions are of great 

importance for successful SOI networks, but also that there are issues due to 

the complexity and the large number of stakeholders (Behnam et al. 2018; 

Dangelico et al. 2013). For example, both the development and the use of 

sustainable innovations usually require new expertise and modifications in the 

processes (Dangelico et al. 2013). Similarly, Kennedy et al. (2017) also point out 

that a combined sustainability-oriented strategy among the external partners, is 

one key organizational practice for initiating successful projects aimed at radical 

SOIs. 
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The creation and the implementation of a shared vision is an iterative and 

complex process. Matinheikki et al. (2017) investigated a health care campus 

project in Finland, which resulted in a three-step framework for establishing a 

shared vision in public-private partnership networks. Shaping the vision in the 

initiating phases is about facilitating open interaction and idea creation between 

the partners, and identifying critical challenges in the field. The next phase of 

sharing the vision involves stakeholder engagement and empowerment for the 

purpose of expressing the vision in concrete measures. To finally anchor the vision 

of an initiative, a concrete action plan for maintaining and achieving the vision 

must be created. Matinheikki et al. (2017) also list ambiguity of the vision, 

reaching the cohesion, confronting opposition and persuasion of actors, and 

ensuring long-term viability as main challenges. 

Empirical evidence also indicates that the strategic positioning of organizations 

in collaborative networks is a process of constant co-evolution and trade-offs. 

The roles of small companies in innovation ecosystems can be categorized into 

breeder, feeder, and niche leader (Zahra & Nambisan 2011). The breeder’s role is to 

provide the network with radical ideas and scientific expertise, which in this case 

is the role of the research institutes. The feeder attains an application-oriented 

role with extensive relations within the network, which means transforming the 

ideas into commercial innovations. The niche leader dominates a well-defined 

niche market and has extensive knowledge about the markets.  

A multiple case study analysis in Finnish metal and engineering innovation 

ecosystems (Valkokari et al. 2017), found out that companies usually consider 

own strategic objectives and the business potential before the innovation 

activities, and that most companies acquire an adopter or niche role instead of 

taking the leading role in the network. However, having a strong position 

enables innovative companies to receive greater benefits from participating in 

the network (Zaheer & Bell 2005). Therefore, an open collaborative approach 

towards inter-organizational interaction regarding the company’s specific 

intentions and expectations becomes a key competence within innovation 

networks.  

Ørding Olsen et al. (2017) quantitatively show that collaborative experience 

from previous open innovation initiatives is equally important as the diversity 

of the consortium members in terms of the problem-solving capability, among 

other factors. Furthermore, Ollila and Yström (2016) identify five different 

design principles of organizing for collaboration in open innovation projects. 

One of them is called presence of participants equals influence, which states that 
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partners usually struggle in agreeing on how to work and what to accomplish, 

and that all partners should be actively present to overcome these issues at a 

rapid pace. Despite arguing for the necessity of having a clear concern that is 

shared by all partners, Ollila and Yström (2016) recognize that further case 

studies should investigate what collaborative activities take place, and what 

reasons influence these within complex innovation projects. Literature suggests 

that the size of the company is affecting the organizational prerequisites in terms 

of resource constraints and management experience, which in turn lead to that 

SMEs and large companies possess SOIs differently (Klewitz & Hansen 2014). 
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Table 2: Overview of frameworks outlining organizational and collaborative capabilities. 

Collaboration stage Lichtentaler & 

Lichtentaler (2009) 
Behnam et al. (2018) Kennedy et al. (2017) Matinheikki et al. 

(2017) 
Ollila & Yström 

(2016) 

1. Setting up the 

open innovation 

network and 

identification of 

opportunities (front 

end innovation) 

Absorptive capacity 

(external knowledge 

exploration) 

Networking capability 

 

Competence mapping 

Technology super-

scouting throughout 

the value chain 

 

Search heuristics that 

favor radical 

sustainability solutions 

 

Integration of 

sustainability 
performance metrics in 
product development 

Shaping the vision Multiple identities of 

participants create an 

extended action net 

 

Diversity is the source 

of creativity 

2. Starting of 

innovation project 

(early development 

stage) 

Connective capacity 

(external knowledge 

retention) 

Relational capability Harnessing the 

benefits of open 

innovation 

Sharing the vision Presence of 

participants equals 

influence 

 

A higher purpose 

unites the participants 

3. During the 

innovation project 

and 

commercialization 

Desorptive capacity 

(external knowledge 

exploitation) 

Desorptive capability Championing the 

value chain to build 

demand for radical 

product SOI 

Anchoring the vision The participants are 

creators of the 
collaboration 
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In summary, despite flagging for the need for further research within 

collaborative open innovation capabilities, none of the identified articles provide 

direct empirical evidence of project partners developing a collaborative attitude 

in the early stages of radical SOI networks. This knowledge gap is addressed in 

the present study as defined by RQ1. The study thereby, focuses on 

collaborative capabilities, including the following dimensions; a) how the 

partner organizations of a publicly funded SOI network collaborate to agree on 

specific roles and responsibilities, b) how they manage conflicting expectations, 

and c) how they agree on a shared vision for the innovation initiative. 

Furthermore, it remains unexplored what the actual differences are between 

SMEs and large companies, when it comes to collaborative capabilities in radical 

SOI networks (Kennedy et al. 2017). As defined by RQ2, this study additionally 

investigates how collaborative capabilities differ between SMEs and large 

companies in SOI networks. In the following sections, the focus turns to 

context-specific elements that give a more thorough understanding of the 

chosen case setting. 

2.5. Public funding 

Public funding accounts for another important factor, which influences the 

characteristics of innovation networks. With the help of public funding, 

governments and other public authorities can enhance innovation initiatives 

within fields that are of special importance to the specific region. Sometimes 

economic or growth targets can be the underlying reasons behind public 

funding programs, but often those also intend to solve other societal challenges. 

For example, the EC is currently prioritizing R&D projects that address 

prevailing issues concerning plastics, food waste, critical raw materials, 

construction and demolition, as well as biomass and bio-based products (EC 

2015). Public funding usually targets initial stages of radical technology 

development with high commercialization potential, because such projects 

involve high risks and uncertainties that companies are not willing to take 

(Bogers et al. 2018). 

The impact potential of public funding projects follows an inverted U-curve 

meaning that it will eventually surge up to a certain point with increased novelty 

and complexity (Spanos et al. 2015). This implies that public funding has an 

important function in innovation. Furthermore, Spanos et al. (2015) show that 

publicly funded consortium projects having many experienced project members 

and longer duration, are more likely to deliver successful outcomes in the long 
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run. The findings are in line with both Ørding Olsen et al. (2017) and Pinheiro 

et al. (2016), who state that previous experience and relations from collaborative 

R&D projects have clear advantages for the company.  

Regarding social capital in publicly funded R&D projects, Pinheiro et al. (2016) 

confirm that commitment and shared vision are key success factors. However, 

the paper only studied the importance of commitment and shared vision at the 

later stages of on-going projects, and the outcomes of already finalized projects, 

and therefore other qualitative studies should focus on explaining how these 

collaborative capabilities within different contexts are established in the first 

place. Thus, this thesis adds new knowledge through investigating how a shared 

vision can be created in publicly funded SOI networks.  

2.6. Circular economy 

The transformation of linear material- and energy flows to a cyclical model, is 

called circular economy (Korhonen et al. 2018). In particular, circular economy 

is defined as “a strategy that emerges to oppose the traditional open-ended 

system, aiming to face the challenges of resource scarcity and waste disposal in 

a win-win approach with economic and value perspective” (Homrich et al. 2018, 

p. 534). In the current concept of circular economy, various waste management 

activities are ranked in descending order according to the environmental impact 

and the economic profitability.  

The model proposes that redesign and reuse of products are the best option in 

terms of retained product value and energy efficiency. Remanufacturing and 

repair come second, and should be preferred over material recycling of the 

product or its components. Lastly, the products are either incinerated for energy 

recovery or transported to landfills for disposal when all the aforesaid 

possibilities are exhausted or do not exist at all. In this way, companies and 

societies can maximize the value of the products throughout their respective life 

cycles, which also contributes to cost benefits compared to the manufacturing 

of new products (Korhonen et al. 2018). To be able to quantify the 

environmental and the social impacts, life cycle analysis (LCA) and life cycle 

costing analysis (LCCA) have become common tools for the companies. 

However, these quantitative tools are usually very subjective due to a range of 

limitations, data uncertainties, and the choice of system boundaries which lies 

with the analyst. Figure 4 illustrates the general flow of materials and energy, 

and the waste prevention mechanisms during the life cycle of a hypothetical 

product. 
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The level of approach sets the boundaries for how circular economy is perceived 

and what actions are targeted (de Jesus et al. 2018). Circular economy at micro-

level explains what best practices are implemented within individual 

organizations to achieve higher efficiency and sustainability in the production. 

Meso-circular economy, which is the focus of this thesis, is more about taking 

joint responsibility and synergies in collaborative networks. Finally, the macro-

level refers to strategic plans and regulations that are set by countries or regions. 

Interestingly, 82 % of all literature on meso-circular economy deal with 

incremental eco-innovations, and only 18 % studies radical eco-innovations (de 

Jesus et al. 2018). 

 

In conclusion, the existing literature points out that there are limitations for the 

circular economy, and therefore investigation of concrete environmental and 

economic effects of this promising concept will be of great relevance in the 

future (Geissdoerfer et al. 2016; Korhonen et al. 2018). Furthermore, the 

formation of innovative and collaborative business models across organizations 

will be a decisive factor for a successful implementation of circular economy 

(Lieder & Rashid 2016). This thesis indirectly contributes to this research field, 

by studying the challenges and the key success factors of inter-organizational 

collaboration in a meso-circular economy. 

 

 

 

Figure 4: Process flow diagram and waste hierarchy for product life cycle. 
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2.7. SMEs and large companies 

For the purpose of answering RQ2, a clear distinction between SMEs and large 

companies is needed. Companies are generally defined depending on the 

number of employees and the sales figures. According to the EC (2009), a 

company is an SME if the staff headcount is less than 250 and either the annual 

turnover does not exceed € 50 million or the annual balance sheet does not 

exceed € 43 million. This common classification is also used in the present study. 

In turn, companies that do not fulfill these SME requirements, will be classified 

as large companies. 

2.8. Conceptual summary 

Figure 5 summarizes relevant theories for the thesis. The theory of open 

innovation networks outlines the core concept for understanding the specific 

organizational and collaborative capabilities of organizations, which in this case 

focus primarily on the expectations, vision, and the roles within the context of 

sustainable development. Radical innovation, public funding, and the phase of 

the initiative are other important conditions that further define the studied 

setting. 

Figure 5: Conceptual summary for the thesis. 
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3. Methodology 

The following chapter clarifies the research methodology used in the study. This involves detailed 

presentation of the approach, the process of collecting and analyzing empirical data, and a 

justification for the choice of method. Furthermore, the criteria for evaluating the quality of the 

study design are given. 

3.1. Research approach 

Qualitative research methodologies enable descriptive and inductive findings 

that improve existing theory, especially in complex contextual settings (Bryman 

& Bell 2015). Case studies, which primarily aim at answering questions ‘why’ 

and ‘how’, are effective in revealing the motivations and the reasons for a 

contemporary phenomenon in the specific system. For instance, case study 

methodologies are widely used for illuminating how organizational processes 

and managerial behavior are influenced by the environment and various real-life 

situations (Yin 1994). Depending on the purpose and the unit of analysis, case 

study designs are divided into different categories, i.e. exploratory, explanatory, 

descriptive, holistic (single unit), and embedded (multiple units) (Yin 1994). 

Furthermore, Yin (1994) states that single case designs can be motivated instead 

of multiple cases, either when well-formulated theory is applied to critical cases, 

or when the revelatory study seeks to provide descriptive insights from 

previously inaccessible settings.  

In summary, this descriptive and embedded single case study aims at 

investigating organizations’ collaborative capabilities in the context of 

sustainable innovations. Investigating different units (i.e. organizations) within 

the case setting, makes it possible to get different perspectives on the given issue 

and to ensure credibility and validity through data triangulation (Bryman & Bell 

2015). In addition, a comparative approach is utilized within the framework of 

the research, as similarities and differences between SMEs and large companies 

are analyzed. 
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3.2. Literature review 

The literature review works as a basis for understanding the conceptual setting 

of the study. The reviewed literature primarily builds on peer-reviewed scientific 

journals such as Journal of Cleaner Production, Technovation, Journal of Product 

Innovation Management, Research Policy, Strategic Management Journal, and Long Range 

Planning. To find these peer-reviewed articles, the following keywords were used 

in the databases OneSearch (Karlstad University) and Google Scholar; open 

innovation, sustainability, collaborative capabilities, networks, radical innovation. 

3.3. Methods of data collection 

3.3.1. Interviews 

The study is an inductive single case study of 20 weeks during the Spring of 

2018, which is mainly based on primary data sources. The data is primarily 

collected through nine open-ended, semi-structured interviews including one 

research institute, two large companies, and five SMEs from the studied R&D 

consortium. In fact, nine interviews were found to be enough for reaching a 

saturation state in terms of empirical findings. There are three different types of 

interviews; structured, semi-structured, and unstructured (Bryman & Bell 2015). In 

semi-structured interviews, the interviewer starts the discussion by asking 

general questions within the research topic, that are then developed into more 

defined follow-up questions in order to guide the interviewee in a certain 

direction. The flexibility of the interview process enables semi-structured 

interviews to reveal thorough explanations of certain issues, while keeping the 

interview process relatively comparable for all the participating interviewees 

(Bryman & Bell 2015). Therefore, semi-structured interviewing is the most 

suitable approach for answering the proposed RQs. 

When it comes to selecting the most suitable companies and persons for the 

interviews, generic purposive sampling has been used (Bryman & Bell 2015). 

Firstly, the chosen organizations have been identified to have previous 

experience from similar kinds of publicly funded innovation projects. Secondly, 

the intention was to include all types of organizations from different parts of 

Europe. Finally, an experienced manager who is responsible for the case project, 

has been selected from each organization. Table 3 describes the type of 

organization, the country of origin, the position of interviewee, and the 

durations of the conducted interviews. The invitations were sent through email 

(see Appendix A.2) and all interviews were audio-recorded and conducted 
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through Skype. All interviewees also requested to see the interview questions 

(see Appendix A.1) in advance to be better prepared for the interview. In the 

beginning of the interviews, a general presentation of the research objectives 

was given to the interviewee. In addition, the interviewees were asked to reflect 

on the questions both based on the current case and previous experience. After 

the interviews, the recorded data was transcribed for the purpose of content 

analysis. 

Table 3: List of conducted interviews. 

Type of 

organization 
Country Date and 

duration 
Position of interviewee 

A. Large Company Germany 9.3.2018 (30 min) Manager Innovative 

Projects 

B. SME Spain 13.3.2018 (45 min) Science Communicator 

C. SME Belgium 19.3.2018 (45 min) R&D Director 

D. SME Germany 20.3.2018 (25 min) R&D Project Leader 

E. SME Finland 20.3.2018 (40 min) 
9.4.2018 (55 min) 

E1. Senior Project Manager 
E2. Senior Consultant 

F. Large Company Norway 5.4.2018 (30 min) EVP Product & Business 

Development 

G. Research 

Institute 
Spain 6.4.2018 (45 min) Principal Investigator 

H. SME Spain 11.4.2018 (30 min) Strategic Innovation 

Manager 

 

3.3.2. Documentation 

The combination of alternative research methods (i.e. methodological 

triangulation) increases the credibility and the validity of the study (Bryman & 

Bell 2015). Hence, secondary data in the form of available documentation was 

used to complement and to verify the findings from the interviews. Secondary 

data sources refer to existing data sets that are collected by others, and it is 

widely used in case study research because its strengths in terms of objectiveness 

and unobtrusiveness (Yin 1994). Furthermore, documentation can be reviewed 

several times during the research process. In this case study, presentation 

material and other administrative documents and reports from the funding 

application process and the start of the project were reviewed.  
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3.4. Environmental calculations 

Environmental calculations are included as part of the case description in 

Chapter 4, for the purpose of quantifying the potential sustainability impacts of 

the selected innovation initiative, and for comparing these to the environmental 

footprint of existing products. The environmental calculations have been 

conducted in Microsoft Excel sheets according to the ISO 14040 standards for 

LCA (International Organization for Standardization [ISO] 1997), and by using 

available data regarding environmental costs from Delft University of 

Technology (2018). All input data, assumptions, and calculation sheets are 

shown in Appendix A.3. The methods of LCA and LCCA have been combined 

to interpret the calculated environmental externalities in terms of costs both for 

traditional and paper-based electronics. This thesis addresses environmental 

indicators regarding human health, toxicity, abiotic resource depletion, toxicity, 

and global warming (i.e. carbon footprint). There are also other environmental 

issues in Europe such as acidification and eutrophication of soil and water, but 

these are not taken into account in this study. According to the ISO 14040 

standards, there are four main phases that the completion of an LCA should 

follow, as shown in Figure 6.  

 

 

Figure 6: Illustration of the LCA framework; adopted from ISO (1997, p. 4). 
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The first step in the LCA, is the goal and scope definition, which includes clear 

specifications on the scope, assumptions, functional units, and the system 

boundaries. In the life cycle inventory analysis step, the collection of relevant input 

data, and the calculation of the system impacts take place. The impact assessment 

is the phase where the given impacts are compared and evaluated in terms of 

potential significance. Finally, the aim of the interpretation phase is to combine 

the results from the inventory analysis and the impact assessment (ISO 1997). 

The following equation has been used for the environmental cost calculations: 

𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡𝑠 [€] =  ∑ 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒 [𝑘𝑔] ∗ 𝑐𝑜𝑠𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 [
€

𝑘𝑔
] (1) 

3.5. Content analysis 

Content analysis accounts for a crucial part in qualitative research as it assists in 

systematizing acquired data into reoccurring central themes (e.g. repetitions, 

similarities, differences) that are identified throughout the research process. The 

content analysis can be either conventional, directed, or summative depending 

on how the data is coded (Hsieh & Shannon 2005). In this thesis, a directed 

content analysis approach has been chosen, meaning that the founding of the 

initial themes has been, to some extent, influenced by previous research. 

Furthermore, the process of analyzing the data followed Yin’s (2011) five 

analytical phases presented in Figure 7, and it comprised of two complete 

iteration cycles. In this way, existing theories have been iteratively extended and 

modified in accordance with the obtained empirical findings.  

Figure 7: Content analysis phases; adopted from Yin (2011, p. 178). 
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The first phase of compiling occurred before the formal content analysis took 

place, and it involved organizing relevant data into a systematic database. In 

practice, the compiling of the dataset was done by collecting all the relevant 

notes and quotes from each interview transcription, into one common 

Microsoft Word document for further comparison and open coding. In the 

second phase, which is called disassembling, the compiled data set was coded 

informally and sorted into a preliminary set of smaller conceptual categories and 

items through the identification of various related patterns from the interviews. 

Next, the data analysis moved on to the reassembling phase, which refers to the 

phase of identifying broader patterns that helps in arraying the collected data 

into matrices or other types of illustrative figures. Finally, the interpreting and 

concluding phases enabled a comprehensive understanding of the main empirical 

findings with the help of the arrays done in the previous stage (Yin 2011). 

3.6. Quality of research 

The evaluation of the collected data was based on the criteria proposed by Yin 

(1994). These include three evaluative criteria for assessing the quality of 

descriptive case study research, namely, construct validity, external validity, and 

reliability (Yin 1994).  

High construct validity of empirical findings implies that the chosen research 

methodology is appropriate for answering the research questions, for example 

by the use of chain of evidence and multiple source of evidence (Yin 1994). The latter 

approach involves triangulation of methods, sources, researchers, and theories, 

which all aim at making the findings more comprehensive through the 

utilization of multiple perspectives (Yin 2011). In this thesis, both triangulation 

of data sources (i.e. involvement of SMEs, large companies, and a research 

institute) and methodological triangulation (i.e. use of interviews and 

documentation for data collection) have been applied to increase the construct 

validity of the findings. 

External validity, which might be problematic in single case studies due to 

contextual significance, measures the degree of generalizability and applicability 

of the findings to other contextual settings (Yin 1994). For improving the 

external validity of this study, the technique of thick description has been used to 

provide the reader with a complete explanation of the contextual setting and the 

findings of the study (Yin 2011). Furthermore, the chosen respondents have 

been involved in multiple publicly funded networks before, which makes the 

findings more generalizable. 
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Reliability refers to repeatability of the case study operations and this can be 

ensured by establishing a case study protocol (Yin 1994).  The reliability aspect 

has been taken into account in this study, by providing a thorough description 

of the processes of data collection and content analysis. However, semi-

structured interviews involve some flexibility, and therefore a full reconstruction 

of the interviews is not possible. Furthermore, by including several quotes in 

the findings, by letting external supervisors examine the work, by gathering 

critical insights from other students through seminars, and by iterating the 

findings several times, the objectivity of the study has been ensured. In other 

words, this means that the findings reflect the respondents’ actual thoughts 

rather than the researcher’s interpretations. 
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4. Description of the case 

This section provides a general presentation of the case project, and why it is appropriate in 

terms of the research topic. To show the importance of open innovation networks on sustainable 

development and to justify the choice of case, environmental cost calculations have been carried 

out and added to the case description. 

4.1. General description 

The case project is a 3.5-year public-private sustainability initiative (2018-2021) 

funded by the European Commission (EC), and it aims to develop alternative 

solutions to traditional small-scale electronics. The consortium consists of 15 

technology intensive partners including research institutes, universities, large 

industries, and SMEs from all around Europe. The purpose of the project is to 

integrate a number of alternative paper-based electronical devices into a 

configurable and recyclable common platform, which is manufactured through 

cutting edge printing technologies. These smart sensing devices can for example 

be used for logistics tracking, drug detection, and for monitoring of the 

preservation of products. In this way, the project will contribute to the circular 

economy by reducing electronic waste which has traditionally been composed 

of various metals and plastics, that are harmful for the environment and human 

health.  

4.2. Sustainability impacts 

Electronic waste constitutes a number of issues in different stages of the 

product life cycle, that hinder sustainable development. Plastic materials are 

primarily made from petroleum-based products, which impact the environment 

negatively in several different ways. Petroleum is classified as a fossil fuel, which 

speeds up the global warming by releasing carbon dioxide into the atmosphere. 

Furthermore, plastic waste does not decompose naturally, and therefore it is a 

threat to human and animal health if disposed into nature. Another 

environmental problem with both fossil fuels and metals, is the fact that it takes 

several centuries to regenerate these scarce resources in the nature. In other 

words, the use of plastics and metals in the manufacturing of electronics, leads 

to the depletion of raw materials.  
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The EU has set up two directives that aim at improving the waste management 

of electronic waste. The goal of the directive on waste electrical and electronic 

equipment (WEEE Directive) is to increase recycling, whereas the directive on 

the restriction of the use of certain hazardous substances in electrical and 

electronic equipment (RoHS Directive) has forced manufacturers to use 

alternative materials that are safer for humans and the environment (EU 2011; 

EU 2012). In spite of existing technologies and directives for efficient collection 

and recycling of electronic waste within the European Union (EU), 

approximately 60 % of the plastic and metal waste end up in landfills (Eurostat 

2018).  

Furthermore, in many developing countries the extraction, collection and the 

recycling of electronic material are done in poor circumstances. According to 

Baldé et al. (2017), the amount of electronic waste has constantly been 

increasing, resulting in a total global production of 44.7 million metric tons in 

2016. In fact, the electronics section accounts for 8 % of all the plastic waste 

generated in EU (EC 2018). Now, scientists have managed to modify and utilize 

the properties of cellular fibers, which makes paper an environmentally friendly 

alternative to many different applications including electronics. This knowledge 

breakthrough in nanotechnology enables paper (e.g. nanocellulose) to be the 

conducting material in electronic devices. Paper is not only a recyclable and 

biodegradable material, but also a renewable one as it is made out of wood. 

In the case of traditional printed electronics, the largest environmental impacts 

are derived from the extraction of oil and metals. When it comes to waste 

management, only about 40 % of the electronic waste is recycled in the EU 

while the rest is relegated to landfills (Eurostat 2018). On the other hand, 

material extraction, manufacturing, and transports will account for most of the 

environmental impacts of paper-based electronics. According to the monitoring 

report by the European Paper Recycling Council (EPRC 2018), the average 

recycling rate of paper waste in the EU member countries was 72.5 % in 2016. 

The remaining part of the paper waste is used for energy recovery or dumped 

in landfills. The results of the conducted LCCA indicate that the eco-costs for 

traditional electronics are approximately 100 times larger compared to paper-

based electronics which are developed in the case project, and that the carbon 

footprint and resource depletion are the greatest costs during the product life 

cycle (see Figure 8 and Appendix A.3).
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Figure 8: LCCA for paper-based and traditional electronics. 



39 

5. Findings 

The findings resulting from the qualitative analysis are presented in this part of the study. This 

will mainly be done in the form of quotations and tables including central themes that have 

emerged from the interviews. Part 5.1 focuses on RQ1, while part 5.2 presents the findings for 

RQ2. 

5.1. Findings for RQ1 

Table 4 summarizes the success factors and the challenges for SOI networks 

(RQ1) that have been identified in the interviews. The table also presents how 

the interviewed organizations have answered within each theme. In total, seven 

themes have been discovered; capability, expectation, disposition, communication, 

management, commitment, and experience. These main themes are explained in more 

detail in the coming subsections (5.1.1-5.1.7). 
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Table 4: Success factors and challenges for SOI networks. 
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5.1.1. Capability 

Having the necessary capabilities is the foundation for collaboration. The 

interviewees pointed out that a successful completion of a sustainable 

innovation project requires all participating organizations to possess a mix of 

specific technical, social and cooperative capabilities. As summarized by 

Respondent A: “I can say that it is a combination of scientific capability, which 

is quite high at [the coordinator], and personality”. This is particularly relevant 

for projects that span across multiple countries and disciplines:  

The postulate is that each group has the technical capability to do their work in the 

frame of the consortium. The extra capability is the communication. (Respondent C)  

In addition, flexibility towards the network is another important capability when 

organizations take part in large innovation networks. For example, the loss of 

one partner will require a re-adjustment of plans and roles, and therefore 

flexibility becomes a key success factor for overcoming such issues. This is 

illustrated by Respondent E2:  

I could see that one challenge is that if one critical partner gets out of the consortium, 

that is definitely delaying it. […] In worst cases you need to adjust and maybe 

reallocate the resources and discuss with the EC and the project officer if something 

happens. Also, if you get conflicting results, you might need to readjust the project 

plan and do something else what is initially written. 

Finally, the participants shared the view that a certain degree of openness is 

required in their business model in order to allow for successful collaboration 

across partners:     

Generally, the company has to be open to innovation and needs to focus on 

innovation and needs to provide sufficient resources separate from the day-to-day 

business. And, also flexibility is always required. (Respondent D) 

The company has to be focused on open innovation. For example, [our company] is 

very open to share knowledge. We think that without being open, we will not receive 

knowledge from other people. Companies have to be open to collaborate not only 

with technological centers and universities, but also with other companies. 

(Respondent H) 

In summary, the findings demonstrate the importance of possessing technical and 

cooperative capabilities, flexibility, and openness in SOI networks. Presence of these 

crucial capabilities provide the foundation for collaboration among the partners. 
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5.1.2. Expectation 

Participation in networks entail several expectations about the outcomes. The 

main expectation among the network partners is to collaboratively and 

successfully develop a product which is completely sustainable. In the current 

project the main aim is to reduce electronic waste, even though this means to 

overcome significant barriers: 

Now, we commercialize biosensors based on plastic solutions, so for us it is very 

important to search for more sustainable types of biosensors like the ones proposed 

in this project. […] The final expectation is to develop the product, but we think it 

will be very difficult. So, any development of the final prototype will be very useful 

for [our company]. (Respondent H) 

In fact, incorporating sustainability aspect into product development, makes the 

process more technically complex due to various directives that need to be 

followed throughout the entire product life cycle. While the sustainability aim is 

key to the project, participants also highlighted that the innovation must be 

economically feasible in the end, because otherwise it will not be interesting 

from a commercial point of view: 

Having sustainability in mind makes it more complex. Not just because of the 

technical problems it could give in the project, but the project is also about the cradle 

to the grave. We also take into account what we will do after the device has been 

used (i.e. waste management). Taking waste management into account in the 

development phase of the project, makes it more difficult at least technically. 

(Respondent C) 

Sustainability is always a very nice aspect, but at the end of day it is only money that 

counts for the industry. So far, sustainability plays a role in terms of image on one 

hand, but on the other hand in terms of directives. The question always is, which 

directives we have to follow to bring the products into markets. (Respondent A) 

In addition, organizations participating in the project not only expect that the 

funding application successfully link with European-wide interests and 

challenges, but also that the project itself provides a basis for a number of 

synergy effects, including networking activities, internal competence building, 

and faster commercialization of the innovation:   

In the preparation phase, the goal was to make a good proposal to get it pass and to 

get the money, but after that we were also planning to participate in the project to 

take care of the business plan for our own competence building and for building a 

network around the Europe. (Respondent E1) 

A strong belief is that if you think about the development time or time to market, it 

is much shorter in a consortium where you combine different expertise in 

comparison to that one company would do it alone. (Respondent F) 
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When it comes to managing expectations, one major challenge is that large 

networks may involve people with completely different backgrounds and 

expertise. This may lead to misunderstandings regarding organization specific 

needs or expectations. For example, the users expect that commercialization of 

the final product is achievable during the project, while the research 

organizations are more interested in the research and development activities. 

The following reflections underline these challenges: 

The thing that could make a project unsuccessful, is that the involved people have 

very different expectations that are not compatible with each other. […] In this 

project there are paper engineers, biologists, and people in microphysics technology. 

The main risk or challenge is that the people do not understand the needs or the 

goals of each other, because the language and the way to work is probably very 

different. (Respondent C) 

Sometimes the research partners want to have funding just for the research and they 

do not really think that much about the applications or the commercialization aspect. 

There have earlier been some problems in taking those innovations into market. 

(Respondent E2) 

According to respondent E1, another challenge is the fact that most 

organizations think that their part of the project is the most important one, even 

though the project outcomes should be considered as a whole: 

Everyone has their own thing that they want to do. It’s not always exactly the same 

thing that the others want to do. For example, I had the feeling that one organization 

really thought that their attributes to the paper are super, which in the end is not that 

big for the project itself. Everyone thinks that their part is the most important. 

These reflections highlight unique expectations related to SOI networks which 

need to be managed in order to leverage synergy effects resulting from the 

project. First, the sustainability aspect should be at the forefront of the project, 

yet without hampering the feasibility aspect. Second, the collaboration should 

have specific benefits for the individual participating organizations, such as 

competence building and network growth. Finally, SOI networks tend to 

include partners with different competences and interests, which highlights the 

importance of setting clear aims and open communication towards how 

conflicting interests can be addressed effectively. 
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5.1.3. Disposition 

Innovation networks generally start with an organization that wants to develop 

and exploit its idea further. Then the process of networking starts together with 

a few collaboration partners to form the complete network as described by 

Respondent E1: 

In most of the cases, someone has an idea that they want to develop further, which 

was probably also the case for this project as the project coordinator wanted to do 

something about their core competencies and research. Most often the initiator 

already has a couple of partners that they have been working with a lot. Then, they 

start to build the consortium by networking and trying to agree on the roles. 

During the networking phase, the coordinator has the responsibility to ensure 

that the network consists of partners covering the entire value chain to create a 

win-win situation, where all involved partners gain added value from the project. 

This is illustrated by Respondent A: “the coordinator has to ensure that the 

value chain is covered completely”. Furthermore, ensuring that there is no 

competition nor conflict of interest between the partners, is a key factor in 

establishing a well-functioning network. This is more problematic with large 

companies due to the fact that they might be active in many different technology 

fields: 

One key thing is to ensure that there are not two competing companies doing similar 

things, which could lead to conflicts in the project. […] A challenge is to find 

companies that are more beneficial to the project, but at the same time find those 

who are not competing with someone else. I think it’s most difficult with the large 

companies because they are doing bit of everything. (Respondent E1) 

The next step involves detailed scoping of the project, which is particularly 

important for identifying the possibilities and the limitations of each 

organization and the project. Respondent B states that: “one of the key points 

for collaboration, is to establish the scopes for each organization; what is 

possible to accomplish for each organization, and what is beyond the capabilities 

of the given organization.” Each partner should have a specific role which 

matches to its core competence and expertise, and all the identified roles need 

to be covered to establish a balanced network. In addition, defining the key 

technical steps of the project, and recognizing relevant partners for these 

actions, are crucial factors in establishing the roles in the network as emphasized 

by the respondents: 
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All the partners and roles come very naturally together to form a very balanced 

consortium, where each partner is in charge of a very specific component or step in 

the development process. The roles come from the specialties and the expertise of 

the different partners. […] The most important thing is to identify the key steps of 

the technical part and to identify partners who can fill them appropriately. 

(Respondent B) 

I think it is important to define what is needed, I mean what knowledge and 

technology is needed, and to find out who could fulfill them best. In the end, it is 

important to have clear definitions of roles and responsibilities like in every project. 

However, in a project of this size and with so many partners, it is not always possible 

to define everything in advance. (Respondent D) 

Many organizations, especially those that join the project very late, tend to take 

a rather minor role in the starting phase of the project, and only focus on 

defining and planning the parts of the work that they are involved in themselves. 

However, organizations with strong previous experience from publicly funded 

projects, usually use their experience to help in other project matters as well. As 

an example, respondent C says the following; “for the writing of the proposal, 

we wrote our part and the work tasks that we are working in and we also 

reviewed the whole project as we are quite experienced in such projects”. 

All in all, the disposition of SOI networks undertakes a three-step process 

including networking, scoping of limitations and possibilities, and clarification of roles, 

where all the partners contribute actively. In terms of roles, all the parts of the 

value chain should be fulfilled, and no conflict of interest should manifest in the 

network. 

5.1.4. Communication 

Communication is a crucial and natural part of collaborative projects. The 

findings imply that reaching a common understanding of the project requires a 

cyclical approach that can be divided into three main steps: 

1. Preparation - The organization prepares internally a detailed presentation on 

what input is needed from other partners and a planned schedule for the 

next steps. This step also includes scoping and collection of each partners 

objectives, goals and ideas for the project: 

Before the face to face meeting, we prepared a presentation in order to explain to the 

partners what information is needed for our part and what schedule we are going to 

have. (Respondent E1) 
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2. Network meeting - In the second step, a two-day personal meeting is held with 

all the partners to discuss about the work progress and to efficiently solve 

prevailing challenges of the project. Also, defining of joint goals, targets, 

roles and action plans need to be done during the meeting. According to the 

reflections, this is done through presentations, open discussions, and 

workshops, where all partners participate proactively: 

Then we had a meeting in Bilbao with most of the partners present in order to 

communicate and discuss what will be the main parts and how they are linked to each 

other. For our side it was important to understand what is actually going to happen 

in the project. (Respondent E1) 

At the kick-off meeting of the project, all the partners were speaking at round tables 

about their challenges they will face, and about basic common standards regarding 

the parameters that need to be set. I think that these kinds of set-ups and meeting 

sessions are important in the starting phase, because they help different partners to 

get to know each other, and in this way everyone will know more about what the 

other partners are doing and what information they will need from others. Thus, all 

the partners become aware of the different challenges that others are facing and how 

they can collaborate to overcome them. (Respondent B) 

As stated above, these meetings are also a good opportunity to learn more about 

what all the partners are doing. In the very beginning of the project, the 

coordinator should take a strong role and lead the meetings since he or she has 

the main vision for the project. The first meeting is held approximately half a 

year before the funding application is submitted. When the project starts, there 

is one consortium meeting every half a year. 

3. Communication - Efficient and open communication is a key factor for solving 

technical problems which may occur in an innovation project. Regular email 

conversations, Skype meetings, and technical discussions in groups, are effective 

ways of managing the day-to-day work. One best practice is to send specified 

questions to the partners to get the needed answers, which is highlighted by 

Respondent E1: “we were building the proposal by asking questions, so we had 

these documents with questions to the partners”. Misunderstandings and other 

communication issues need to be clarified by having Skype meetings where clear 

answers and actions are proposed to all issues. In addition, everyone is 

responsible for ensuring that there is a common understanding on how issues 

are solved: 
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We managed to solve them [the problems] by having very detailed meetings where 

we did not have any unanswered questions at the end of the meeting. The worst 

would be to receive an answer to a question and to believe to have understood the 

answer. It is crucial to be really sure that the answer fits to the request. (Respondent 

C) 

Internal preparation, network meetings, and regular communication are key steps for 

successful collaboration in SOI networks. These steps recur approximately 

every half year throughout the entire project. A challenge is to manage cross-

disciplinary communication. 

5.1.5. Management 

The function of the management of the network is to ensure that everything 

runs according to the plans. It is important to set up clear structures and plans 

in terms of defined work tasks and responsibilities, already in the planning phase 

of the project. The coordinator has the ultimate responsibility to guide the 

network, to intervene and solve problematic situations early, and to define the 

roles of partners clearly as respondent B expresses: 

The conflict only lasted for one month, but it involved a lot of email exchange 

between the partners. Finally, the coordinator made a decision to solve the problem. 

I think that it would have been better if the coordinator had stepped earlier into the 

project and defined the roles more clearly between the different people involved. 

(Respondent B) 

The respondents also underline the importance of ensuring a good structure of 

the project, managing possible issues, and having internal project management 

processes in place. This is done by agreeing on clear operational decision-

making procedures and a management structure including a coordinator, a 

general assembly, and an executive and technical board: 

The project is very well structured, meaning that there are different groups in the 

project (e.g. an executive board) that will manage any problem. (Respondent C) 

A really clear structure and managing of the communication and the all the activities 

to be done in regard to the commission requirements, is really important. With that 

I mean that the coordinator or someone else tells the partners what they are expected 

to do and that the tasks at this stage are clear to everyone. (Respondent D) 

The responsibilities of the management in SOI networks should be divided 

accordingly. The project coordinator, which is one of the partner organizations, 

is responsible for the overall implementation of the project and acts as a single 

point of contact to the EC. The general assembly supports the project 

coordinator, serving as the ultimate decision-making forum for resolving all 
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critical issues and conflicts of the project such as, for instance, changes in the 

overall project plan. The work package leaders can form an executive and 

technical board to ensure an effective coordination of the technical work. In 

addition, other types of boards, committees and external advisors can be 

appointed depending on the needs of the project (see Figure 9). 

 

 

5.1.6. Commitment 

Commitment both at organizational and personal level is necessary for a 

successful completion of the innovation project. At organizational level, the 

companies need to identify the strategic benefits of participating in the 

innovation initiative in order to have the real interest to contribute to it. 

Therefore, as stated by Respondent F, ensuring strategic commitment at the top 

management level in the companies, becomes crucial for maintaining the 

availability of resources throughout the entire time period of the project: 

It is also to ensure strategic commitment, sometimes there can be companies that 

come to the consortium, and the next change of management actually influences the 

availability of the resource quite a lot. So, strategic commitment and not just 

opportunistic, is important as the projects last for several years. […] I would say that 

it is important to try to get commitment or at least confirmation from the top 

management in the company, that the project is of strategic importance. 

Figure 9: Management structure in the case network. 
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Furthermore, full commitment of organizations leads to higher confidence in 

the consortium, and so the individual organizations also benefit more from the 

project e.g. by gaining new knowledge and relationships:  

One thing is to really have the capability of finding the benefits from the project or 

the network, so that they are actually interested in doing something. On the other 

hand, the organizations need to do it themselves and make the position that they can 

make something out of it. (Respondent E1) 

A key point in collaboration is to be confident with each other. The best way to have 

the confidence is that every organization do the best that they can. By working well 

and having an active role in the project, organizations can attain good relationships 

and new projects with the partners. (Respondent C) 

Time management is another challenge which is closely related to organizational 

commitment. In large innovation networks, organizations constantly rely on 

input from other partners, and therefore if one organization refuses to provide 

the agreed material on time, the whole project suffers.  

If an organization is still waiting for work of another partner after one year in the 

project, at that moment the coordinator should say that the consortium stops 

working with this partner and that it is replaced by another. It’s very difficult to stop 

the collaboration with a partner and to replace it by another one, because it’s in some 

cases there are good and friendly relationships between the people. However, if the 

lack of the work by one partner impairs the work of the others, there should be clear 

communication to solve that issue. (Respondent C) 

On a personal level, every organization should appoint one main contact person 

or project manager, who is responsible for the external communication with the 

partners. This person should not only be devoted to work in this project, but 

also understand the technical aspects of the project and the organization’s 

capabilities within the project. Respondents B and C explain this statement very 

well:  

From a human resource point of view, the key point is that each organization has a 

main contact person or project manager who knows really well the opportunities and 

the complications of the project, and how they fit with their organization. The person 

to person contact with the partners can be really confusing if there are many people 

involved but having one person appointed to communication clarifies the 

communication and coordination between the partners. (Respondent B) 

I think that one of the master pieces is to have a very dedicated manager both at work 

package and project level. We have seen several projects where the coordinator 

needed to take charge of all work packages because the work package leaders were 

not really leaders. (Respondent C) 
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To sum up, commitment at both organizational and personal level, is a critical 

success factor in SOI networks. That is why strategic decisions need to be made 

by the organization’s top management. 

5.1.7. Experience 

Former experience from publicly funded consortium projects is usually a 

requirement for being the project coordinator due to the extensive responsibility 

which comes along with this role. This is expressed by Respondent E1: “they 

[the coordinator] should have all the needed tools and experience”. Likewise, all 

respondents state that there are synergies in terms of knowledge, networking, 

and experience between different kinds of innovation projects: 

Absolutely, because most of them has to do with smart labels. […] So, in terms of 

following market trends, taking a smart solution to the market, there are a lot of 

synergies. (Respondent F) 

Otherwise, there are both positive and negative impacts of involving 

experienced organizations. Experienced partners know how large consortium 

projects are planned and what to expect from those. They might have 

standardized procedures on how the planning phase is conducted. However, 

they have their own way of doing things which may turn problematic when 

collaborating with the others. Newcomers need more guidance throughout the 

project, but at the same time they are more collaborative as they trust the 

experienced partners:  

Some of the organizations have been preparing hundreds of EU proposals, so they 

know exactly what they are doing. […] On the other hand, there are organizations 

that might not have ever been in an EU-project, and they don’t know what is needed 

from them. They are therefore willing to help, and they can still change what they are 

doing. If you would only have experienced partners, it would be much easier because 

they already know what is needed. On the other hand, they might be more critical 

because they have their own idea on how it should be looking like. Newcomers might 

need more guidance, but they are more willing to trust others in a way. (Respondent 

E1) 

From an innovation point of view, it is advisable to have a mix of both familiar 

and completely new partners in the network. Previous collaboration with 

partners makes it easier to collaborate as the partners are familiar with each 

other’s way of working, on the other hand new partners are required to generate 

new knowledge and ideas within the network:  
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It is actually easier to work with people we know because we know their expectations 

and how they work, but at the end we do not discover new things. It is also good to 

have very new partners that will give us new views and new know-how, and maybe a 

new way to work that could be more fruitful. Thus, it is nice to have both kinds of 

partners. (Respondent C) 

Generally, if new organizations are needed to complete the network, partners 

tend to recommend other organizations that they have previous experience 

with, because they know what they can contribute to the network. For example, 

this is how Respondent C answered to the question regarding how their 

organization participated in the network: 

We were invited to this project by one of the partners, that we know from another 

project. When the consortium needed a partner like us, this partner obviously 

thought of us directly. We already know and work with this partner, so it is quite easy 

to continue the collaboration. 

In conclusion, key partners should have former experience from similar kinds 

of networks because this helps significantly in coordinating the network. 

However, new partners can bring new ideas and knowledge, which consequently 

improves the innovation capability of the network.  

5.2. Findings for RQ2 

5.2.1. Comparison of SMEs and large companies 

There are many practical reasons that explain the differences between the 

capabilities of SMEs and large companies in SOI networks. One general rule is 

that the degree of organizational flexibility is higher in SMEs, because they rely 

on this capability to perform. In other words, SMEs respond and make 

decisions much faster compared to large companies, as the extensive internal 

process in large companies is more complex and regulated: 

These large companies are usually not very flexible, because they need approval from 

the top management for each decision and so it is not so easy to cooperate with them. 

On the other hand, SMEs are very flexible because they are living on that. 

(Respondent A) 

We see differences especially in the response times of the organizations. For SMEs, 

the chain of command is shorter than in large companies. For example, large 

companies have strict protocols in place for publishing material. Internal processes 

in large companies can affect the response time. (Respondent B) 

However, according to Respondent B, SMEs need to consider more thoroughly 

what they can manage in the project, and therefore they only take highly 

specified work tasks according to their core competence:  
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Taking a large amount of work can be really challenging for an SME in a project. 

They have to measure their efforts a lot more when taking part in a project. There is 

also a difference in terms of scope. SMEs take very specific tasks that need high 

specialization, but that does not mean that the quantity of work is more or less. 

On the contrary, large companies usually have the advantage of knowing how 

these networks work, as they have more experience from participating in 

networks: 

In large companies the probability of having the experience from participating in 

these kinds of national or EU funded projects is higher. Large companies usually 

have the personnel to take of these projects, while SMEs are more struggling with 

day-to-day problems and their span of planning is shorter. SMEs are much more 

vulnerable because they need the results faster. (Respondent E2) 

Furthermore, SMEs are interested to exploit the results as quickly as possible, 

while large companies are more interested in the general knowledge that the 

project produces: 

SMEs are more interested in the exploitation of the technology, because they want 

to use it to grow, while larger companies and universities are more interested in the 

general knowledge. (Respondent B) 

The availability of human resources is one noticeable difference. In SMEs, the 

same person manages all tasks related to the project, whereas large companies 

have different persons appointed to different tasks. This may lead to less 

personal involvement from large companies and to less expertise in SMEs, 

which is explained by Respondent C: 

In large companies, there are a lot of different specialists for different parts of the 

project (e.g. the technical management, financial management IP etc.). In an SME, 

one person should handle different tasks such as financial reporting and IP surveys. 

The ability to do different kinds of work is probably the most difficult part in small 

companies. […] There is maybe less involvement from persons in larger companies 

compared to people who have different tasks in the project. On the other way 

around, the one who needs to feed different parts of the project is maybe less expert 

in each part. 

The respondents also point out that SMEs are more enthusiastic about 

consortium projects, as those are of more importance and value to them. 

Networks enable SMEs to gain access to knowledge and resources that they 

would not have otherwise. This is how Respondent E1 and F elaborates on this 

topic: 
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SMEs need these kinds of projects and networks because they do not have the 

resources themselves. Because it is important for them, SMEs will find the time and 

the competences for the project. For large companies it might be just a small thing 

in their portfolio of projects, and therefore it might not be so important for them. 

(Respondent E1) 

The challenge with large companies is to get the full commitment from the company 

that it is a key project. In small companies, it is exactly the opposite, the small 

companies will not get engaged in such a project if it is not vital, because they can’t 

afford the resources if the project is not a key to their business. (Respondent F) 

All in all, decision-making, precondition, resourcing, and commitment, have been 

recognized as the four main themes for answering RQ2. These main differences 

are presented in Table 5.  

Table 5: Comparison of SMEs and large companies. 
 

SMEs Large companies 

Decision-

making 

Efficient in terms of decision-

making and response times 

(A, B, H) 

The formal decision-making 

process is time-consuming 

(A, B, H) 

Precondition Take defined roles in the 

projects that matches their 

core business (B, E2, F) 

More experience from 

participating in consortium 

projects (E1, E2, F) 

Resourcing The same person manages all 

tasks related to the project  

(C, E1) 

More internal resources and 

competences available  

(C, E1, E2, F) 

Commitment Committed to consortium 

projects because they are 

critical for them (C, E1, F, G) 

Need to prioritize as they are 

involved in many projects 

simultaneously (C, E1, F, G) 
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6. Discussion 

The discussion section interprets the empirical results in relation to existing theories and 

research within the topic of interest. Furthermore, the aim of this section is to present the key 

managerial implications of the study. 

6.1. Collaboration in SOI networks 

RQ1 - How can collaborative capabilities among key actors of an SOI network be facilitated 

to leverage radical innovation? 

In response to RQ1, several aspects play an important role in terms of 

establishing the visions and the roles of large SOI networks, but in the end, it 

all comes down to having full commitment, a clear management structure, and 

a stepwise process where the common interests are gradually formed. When it 

comes to the identified success factors and challenges, most of the success 

factors can also be seen as challenges or vice versa. The findings also imply that 

the disposition and the communication activities involve three main phases, which 

are in line with how Matinheikki et al. (2017) describe the process of crafting a 

vision. In the initial phase, internal preparation and networking takes place for 

identifying the needs and reaching suitable partners.  

Once suitable partners are identified, the second phase is about actively 

engaging these in order to reach a consensus regarding the expectations, as well 

as about scoping the practical goals and limitations. In addition, coordination 

and clarification of roles and responsibilities are done during this phase. The 

findings confirm that most of the organizations acquire at least a minor role in 

the network (Valkokari et al. 2017), and that successful open innovation 

networks should contain partners from the entire value-chain (Baldwin & von 

Hippel 2011). Interestingly, researchers are still in disagreement regarding 

competition in networks. This thesis supports the belief that radical innovation 

networks should comprise of non-competing organizations (Baldwin & von 

Hippel (2011), but there is also literature that highlights that collaborating with 

competitors can be beneficial, especially in incremental innovation (Ritala & 

Hurmelinna-Laukkanen 2009). Finally, in the third phase, the challenge is to 

ensure long-term viability by having an open communication in the daily work 

progress (Matinheikki et al. 2017). 
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As stated earlier, ensuring strategic commitment is one of the most important 

organizational capabilities, as it directly affects the partner’s willingness to 

collaborate in the network. Without full engagement, the organizations will not 

provide the required human resources for the project, which Behnam et al. 

(2018) describe as the desorptive capability. The lack of commitment can negatively 

affect the work of the entire innovation network which in turn can lead to 

decreased value-generation in the organization itself. Existing literature 

elaborates on the importance of taking an active role in networks (Ollila & 

Yström 2016; Valkokari et al. 2017, Pinheiro et al. 2017), and on the fact that an 

organization’s collaboration activity in industrial ecosystems depends on its 

internal strategic objectives (Valkokari et al. 2017). This thesis builds on these 

findings by shedding light on the role of strategic commitment in SOI networks. 

In conjunction with the previous findings, this thesis suggests that the top-level 

management should evaluate whether participation in the innovation project is 

strategically significant for the organization or not.  

Research on the coordination and management of collaborative networks have 

been scarce. Even though Möller and Svahn (2003) write about orchestration 

and management capabilities of business networks, Katzy et al. (2013) claim to 

be among the first ones to identify process management as a key capability in 

publicly funded open innovation projects. The findings of this thesis contribute 

to this discussion, by indicating that an effective coordination is one of the key 

success factors for preventing and solving conflicting situations among the 

partners. Unlike other networks or open ecosystems, organizations in publicly 

funded initiatives receive financial compensation for participating in the project, 

and therefore they are obliged to fulfill their part of the work. Because of this, 

any issues that hinder the project need to be clarified and solved properly, so 

that the project can be completed successfully.  

Furthermore, SOI networks could be categorized as complex systems according 

to the Cynefin domains (Mark & Snowden 2006). This means that the system 

consists of various interacting units, and therefore the management need to 

quickly react and adapt to unexpected events. One effective way to avoid major 

conflicts, is to ensure a high level of experience among the key partners and the 

management. As shown in this and previous studies (e.g. Spanos et al. 2015), 

having a mix of both experienced partners and newcomers enables a well-

functioning network, while keeping the capability of generating new ideas and 

innovations. 
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When it comes to collaborative capabilities in SOI networks, the empirical 

findings indirectly confirm the four capabilities expressed by Behnam et al. 

(2018). The capability of networking and competence mapping are the 

cornerstones for finding the partners with the right technical capabilities for 

fulfilling all the roles of the network. This applies particularly to the coordinator 

and the initiators of the network. However, focus on innovation and flexibility 

are new insights, uncovered by this research, that add to the previous literature. 

To be successful in large networks, organizations need to be open to sharing 

their knowledge in exchange to new external competence. This seems to be 

obvious, but still many organizations have a traditional way of innovating, which 

is based on the assumptions that intellectual property and knowledge should be 

kept inside the organizational boundaries (Kantola et al. 2017). Furthermore, 

large SOI networks will probably face technical and other challenges due to the 

complexity of incorporating sustainability into the process (Keskin et al. 2013), 

and therefore flexibility towards changing plans or roles becomes a key 

capability for the organizations. 

RQ2 - How do collaborative capabilities differ between SMEs and large companies in SOI 

networks? 

Finally, this thesis aimed to address the differences between SMEs and large 

companies in collaborative SOI networks. The findings suggest that the four 

main differences are related to decision-making, preconditions, resourcing, and 

commitment, whereof decision-making and commitment are the most interesting 

ones from a research point of view. The findings regarding the decision-making, 

imply that the managers in large companies should streamline this process 

because this would make the entire network more efficient. In terms of 

commitment towards open innovation networks, this thesis both contributes to 

and challenges the findings of van de Vrande et al. (2009). Both results reveal 

that open innovation initiatives are of greater importance in SMEs because 

successful commercialization of new products secures long-term profitability. 

On the other hand, the predication that SMEs are simultaneously involved in 

many open innovation practices van de Vrande et al. (2009), is not supported 

by the findings of this thesis. Instead, the interviewed organizations point out 

that the limitation of resources makes it impossible to handle more than one 

major collaborative network at the same time. 
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6.2. Managerial implications 

This thesis provides academic and corporate innovation managers with a 

handful of practical recommendations on how collaboration in SOI networks is 

facilitated (see Table 4). Based on the findings, the following four main 

managerial implications are proposed: 

• Extensive consideration regarding key strategic objectives for network 

participation should be done at the top management level of each 

organization, to ensure both organizational and personal (individual-

level) commitment towards the network. 

• Flexibility and availability of required human resources and skills, as well 

as effective communication and internal project management, are key 

factors for ensuring that the organizations benefit from the collaborative 

project in terms of networking, internal competence building, and 

commercialization. 

• With support from the rest of the network management, the coordinator 

has the ultimate responsibility of setting up, maintaining, and managing 

a well-functioning network.  

• The establishment of all the required organizational roles and the main 

vision in the network, is a time-consuming but critical process which 

should be done using a cyclical approach. 
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7. Conclusion 

The concluding chapter summarizes the key findings and the academic contributions of the 

study, and critically examines the methodological limitations which ground for suggestions for 

future research. 

There is no doubt that collaboration plays an important role in achieving the 

ambitious sustainability targets of today, and that public policies are crucial for 

enhancing cross-national collaboration. SOIs consist of complex solutions, 

which cannot be developed by one company alone. Therefore, there is an urgent 

need among the researchers and the practitioners, for understanding the 

underlying key success factors and the challenges for inter-organizational 

collaboration in the context of radical SOI networks.  

By presenting inductive and descriptive insights from the early development 

stages of an ongoing publicly funded initiative, this qualitative single case study 

addresses the knowledge gap in the field of collaborative capabilities. The 

findings indicate that seven main factors determine the success of SOI 

networks, namely: capability, expectation, disposition, communication, management, 

commitment, and experience. Furthermore, this thesis shows that decision-making, 

preconditions, resourcing, and commitment, are the main differences between the 

SMEs and large companies. From a managerial point of view, organizational 

and personal commitment stand out as the most critical factors for successful 

collaboration, and hence the top management needs to carefully consider the 

strategic importance of participating in such networks. The question remains 

whether these findings are fundamental for all kinds of networks or context 

specific. 

7.1. Limitations and future research  

Single case studies generally involve the limitations of naturalistic research, 

meaning that the analytical generalizability the findings is limited to the specific 

contextual setting (Yin 1994). Nonetheless, the findings of this thesis may to 

some extent be generalized to publicly funded networks in other industries as 

well, due to the involvement of respondents with varied background and 

extensive former experience from consortium projects.  

Otherwise, the main limitations of this thesis relate to the determination of 

suitable respondents. The reason for interviewing more SMEs than large 

companies, originates from the unbalanced ratio of SMEs and large companies 

in the case network. It is also worth mentioning that the interviewed 
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organizations have joined the network at different stages, which might have 

affected their view on how the network has been developed. Furthermore, there 

are a limited number of people involved from each member organization, and 

thus it has been challenging to find the people who have been actively involved 

during the entire starting phase of the innovation initiative.  

In summary, the thesis provides new knowledge on how collaboration takes 

place in the early development phases of publicly funded networks. Hence, three 

main suggestions for future research can be obtained from this study. First, 

quantitative and longitudinal studies would be beneficial for verifying the 

findings, and for investigating how the findings vary in the later stages of SOI 

networks. Second, the findings of this thesis should be applied to other kinds 

of radical innovation networks or ecosystems within other industrial contexts, 

especially to clarify the specific effects of sustainability and public funding. 

Third, to fully understand the differences in organizations’ collaborative 

capabilities in networks, the dimension of the universities and research institutes 

should be further elaborated. 
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Appendices 

A.1. Interview questions 

1. Practicalities 

a. Do you mind if I record this interview? 

b. Please note that your answers will be treated anonymously by 
removing any links to you and relevant company names during 
the analysis. 

2. Personal role 

a. What is your current position at the company/organization? 

b. Can you briefly explain your personal role in the innovation 
project? 

c. Do you have any previous experience in other publicly funded 
network projects (especially within the area of sustainability)? 

3. Shared vision and conflicting expectations of the innovation 
initiative 

a. Can you please describe why your company/organization 
participated in this project? 

i. What are/were your company’s/organization’s 
expectations towards the project outcomes? 

ii. How did your company/organization ensure that your 
expectations are taken into account in the network? 

iii. How did the network manage conflicting expectations 
across different companies/organizations? 

b. Can you please elaborate on how the project was started? 

i. What role did your company/organization play during the 
starting phase? 

ii. Can you think of any hindrances that held back the 
project?  

iii. Can you think of any challenges your 
company/organization had with your collaboration 
partners? 

iv. What, in your opinion, were the key success factors during 
the collaborative starting phase? 

c. How would you describe the shared vision of the innovation 
project? 

i. Can you describe how a shared vision was found within 
the network?  
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ii. How much do you think that the sustainability focus has 
affected the agreement of the vision? 

iii. What challenges did you encounter in establishing a 
shared vision in collaboration with key players of the 
network? 

iv. How did you overcome these challenges? 

4. Roles in innovation network 

a. Can you please elaborate on how the specific roles in the 
innovation project were established?  

i. How would you describe the role of your 
company/organization in this project? 

ii. What were the challenges in agreeing on the specific roles 
in collaboration with other key partners? 

iii. How did you overcome these challenges? 

b. In your opinion, what collaborative capabilities do a 
company/organization need to possess in order to successfully 
collaborate within an innovation network?  

i. How do these capabilities differ between SMEs and large 
companies according to you?  

5. Current portfolio of collaboration projects 

a. Is your organization/company currently involved in other 
collaborative projects as well? Could you briefly describe them? 

b. What are the key learnings that your organization/company could 
derive from these projects, particularly in terms of collaborating 
with diverse partners. 

c. Could your organization/company use any synergy effects 
between the other existing collaborations and this particular 
project? 

Other questions 

d. Is there anything else you would like to add? 

e. Do you have any available documentation regarding the 
collaboration process (e.g. PowerPoint-presentations or public 
available annual reports) that you can share with me? 

f. Can you recommend somebody else that I should speak to in 
regard to the establishment of sustainable innovation networks? 
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A.2. Invitation letter 

Dear [name], 

I am currently writing my Master’s Thesis in Industrial Engineering and 

Management at Karlstad University in Sweden. The topic of my thesis is “The 

Role of Collaboration in Sustainable Innovation” and I have selected the [title 

of innovation project] project as my case study. In particular, the research study 

investigates how organizations collaborate in the early phases of publicly funded 

sustainability-oriented innovation (SOI) networks. I am conducting interviews 

as part of the research study and I have identified that you might contribute with 

valuable information as you are highly involved in the project from your 

organization. 

The interview would take approximately 35-50 minutes and any findings would 

be treated anonymously in the published thesis. If you are willing to participate, 

please suggest a day and time when you would be available for a Skype-

interview. I would really appreciate if you would be interested to participate in 

the study! 

Thank you in advance! 

Kind regards, 

Janne Kaukojärvi 
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A.3. Environmental calculations 

 

Table 6: LCCA input data for paper-based electronics. 

Input Data 

Area (cm2) 10 

Amount 1 000 000 

Transport (km) 10 000 

Thickness (mm) 0.1 

Density (kg/dm3) 1 

Total weight (kg) 100 

Electricity (J) 70 
 

 

 

Table 7: LCCA input data for traditional electronics. 

Input Data 

Area (cm2) 10 

Amount 1 000 000 

Transport (km) 10 000 

Thickness (mm) 2 

Density (kg/dm3) 2.85 

Total weight (kg) 5 700 

Electricity (J) 70 

Plastics ratio 0.7 

Zinc ratio 0.3 
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Table 8: LCCA calculations for paper-based electronics. 

Process Step 
Mass 

(kg) 

Total 

factor 

(€/kg) 

Cost of 

human 

health (€) 

Toxicity 

cost (€) 

Cost of 

resource 

depletion (€) 

Carbon 

footprint 

cost (€) 

Total eco-

cost (€) 

Material  Paper  100 0.18 0.20 1.60 1.80 14.00 17.6 

Production 

Printing, 

flexography with 

coating 

100 0.07 0.40 0.80 3.20 2.60 7.1 

Transport Road (m3km) 1000 
0.01 €/ 

m3km 
0.10 0.50 6.00 3.40 10.0 

Use Electricity (MJ) 70 
0.02  

€/MJ 
0.07 0.35 0 1.05 1.5 

End of life 
Recycling (72.5 % 

in EU) 
72.5 -0.10 0 -2.18 0 -5.08 -7.3 

  

Incineration in 

power plant (17.5 

% in EU) 

17.5 -0.10 0 -0.35 0 -1.23 -1.8 

  

Landfill 

biodegradable (10 

% in EU) 

10 0 0 0 0 0 0 

Total       0.8 0.7 11.0 14.8 27.2 



71 

Table 9: LCCA calculations for traditional electronics. 

Process Step 
Mass 

(kg) 

Total factor 

(€/kg) 

Cost of 

human 

health (€) 

Toxicity cost 

(€) 

Cost of 

resource 

depletion (€) 

Carbon 

footprint cost 

(€) 

Total eco-cost 

(€) 

Materials Plastics (PET) 3990 0.40 0 159.60 79.80 1356.60 1596 

  
Zink (trade 

mix) 
1710 1.59 171.00 290.70 1710.00 530.10 2719 

Production 
Roll-to-roll 

printing 
5700 0.07 22.80 45.60 182.40 148.20 405 

Transport Road (m3km) 20000 0.01 €/m3km 2.00 10.00 120.00 68.00 200 

Use Electricity (MJ) 70 0.02 €/MJ 0.07 0.35 0 1.05 2 

End of life 

Waste 

separation (40 

%) 

2280 0.002 0.23 1.14 0 3.88 5 

  
Recycling 

plastics (40 %) 
1596 -0.82 -63.84 -175.56 -973.56 -111.72 -1309 

  
Recycling zinc 

(40 %) 
684 -1.47 -68.40 -109.44 -670.32 -157.32 -1006 

  
Landfill 

plastics (60 %) 
2394 0.12 0 0 277.70 0 278 

  
Landfill zinc 

(60 %) 
1026 0.12 0 0 119.02 0 119 

Total       64 222 845 1839 3009 

 



 

 


