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Abstract 

The way firms innovate has notably changed in recent years. A clear example is the 
manufacturing sector which has been experiencing a new revolution in production and 
innovation. Linked to this industrial shift, manufacturing firms have been adopting more open 
and collaborative practices to innovate. This phenomenon, known as Open Innovation (OI), is 
helping firms to acquire and explore knowledge from external sources (inbound process) and to 
exploit knowledge via the commercialisation of ideas and technology (outbound process). 
Even though numerous researchers have studied the adoption of OI and its relation to 
numerous strategic and organisational results, very few studies have focused on investigating 
the positive influence of diverse OI approaches and practices on multiple dimensions of firm 
performance from different angles. These drawbacks hinder the diffusion of OI practices and 
raise the question of whether it is convenient for any firm in any industry to adopt or not to 
adopt OI. Thus, this thesis helps to fill this gap by examining the extent to which OI practices 
are adopted by firms and other actors in unexplored mature manufacturing industries and by 
understanding the unidentified roles that these practices play in relation to different dimensions 
of firm and industrial performance. 
 
This thesis brings together different methodologies and data to investigate OI practices with a 
novel multi-perspective approach. Hence, OI practices are framed within the industrial context 
of manufacturing firms in Italy and Sweden, several actors in the food industry, small and 
medium-sized enterprises (SMEs) from the Italian foundry industry, and also within worldwide 
SMEs designing and producing supercars. More specifically, using data from 247 European 
manufacturing firms collected through a tailored OI survey, this thesis supports the relevance 
of internal context characteristics such as firm size and provides evidence of the relation 
between configurations of OI models and innovation performance. Through two case studies in 
the food industry, this thesis demonstrates novel forms of OI practices that can be characterised 
and adopted by different innovation actors within and around this mature industry. Likewise, 
drawing from 30 rigorous case studies of small and medium-sized foundries, this research for 
the first time illuminates the relation between the aggregations of some innovation practices 
(specifically internal R&D and inbound OI) with a contemporarily relevant dimension of 
environmental and industrial performance such as energy efficiency.  
 
Although foregrounding the practical implications of adopting OI practices, this project also 
investigates and attempts to contrast some of the theoretical perspectives used when 
researching OI in mature manufacturing industries. This thesis concludes with an integrative 
study of the main aspects of the research project to demonstrate the advantages of using a 
multi-perspective approach to study OI. This last study, originally inspired from two case 
studies of small carmakers, involved collecting data from 48 small and medium-sized 
manufacturers of supercars with a survey designed to evaluate OI influence on several types of 
firm performance. Collectively, the results from this thesis confirm the validity of OI in new 
research contexts and reveal a combined influence of specific innovation practices on 
innovativeness, but also on the dimensions of industrial, environmental, and social 
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performance. This thesis contributes to theory and practice by empirically showing that even 
though OI and the results of practicing it are highly context dependent, adopting OI practices 
can definitely have a positive influence in the overall performance of firms in mature 
manufacturing industries, including SMEs and other small actors.  
 
 
Keywords: open innovation, practices, innovation performance, industrial performance, 
sustainability, SMEs, manufacturing sector, automotive industry, foundry industry, food 
industry  
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Sammanfattning 

Det sätt på vilket företagen innoverar har förändrats märkbart under de senaste åren. Den här 
situationen syns tydligt inom tillverkningssektorn, som upplever en ny produktions- och 
innovationsrevolution. Med tanke på detta inför tillverkningsföretagen öppnare och mer 
samarbetsbaserade metoder. Detta fenomen, benämnt öppen innovation (Open Innovation, OI), 
hjälper organisationer att förvärva och utforska kunskaper från externa källor (ingående 
process) och att utforska kunskaper genom kommersialisering av idéer och teknik (utgående 
process). Även om ett flertal forskare har studerat införandet av OI och hur det hänger samman 
med olika strategiska och organisatoriska resultat, har endast mycket få studier lagt fokus på att 
undersöka de positiva effekter som olika former av OI-metoder och -praxis har på flera 
dimensioner av företagens resultat och ur olika synvinklar. Den här bristen hindrar spridningen 
av OI-praxis och väcker frågan om huruvida det är fördelaktigt för ett företag i en viss bransch 
att införa eller inte införa OI. Denna avhandling hjälper till att fylla det här tomrummet genom 
att undersöka i vilken utsträckning öppen innovationspraxis har införts av företag och andra 
aktörer i outforskade, mogna tillverkningsbranscher och vilka oidentifierade roller sådan praxis 
spelar i förhållande till olika dimensioner av företagsresultat och branschresultat. 
 
Denna avhandling för samman olika metoder och data för att undersöka OI-praxis ur ett nytt 
multiperspektiv. Det industriella sammanhanget för studien av OI-praxis är därför 
tillverkningsföretag i Italien och Sverige, flera aktörer inom livsmedelsindustrin, små och 
medelstora företag från den italienska gjuteriindustrin samt små och medelstora företag världen 
över som utformar och tillverkar superbilar. Denna avhandling använder data från 247 
europeiska tillverkningsföretag, som samlats in genom en skräddarsydd enkät om öppen 
innovation, för att bekräfta betydelsen av det interna sammanhangets egenskaper, t.ex. 
företagets storlek, och lägga fram bevis för relationen mellan OI-modellkonfigurationer och 
innovationsresultat. Genom två fallstudier inom livsmedelsindustrin visar denna avhandling 
nya sätt på vilka OI-praxis kan karakteriseras och införas av olika innovationsaktörer inom och 
omkring den här mogna branschen. Forskningsprojektet utgår även från 30 noggrant 
genomförda fallstudier av små och medelstora gjuterier för att för första gången belysa 
relationen mellan samlingar av vissa former av innovationspraxis (nämligen intern FoU och 
ingående OI) och en samtida relevant dimension av miljö- och branschresultat, t.ex. 
energieffektivitet.  
 
Detta projekt bildar förgrunden till de praktiska följderna av att införa OI-praxis, men 
undersöker även och försöker kontrastera till några av de teoretiska perspektiv som används 
vid forskning kring OI i mogna tillverkningsbranscher. Denna avhandling avslutas med en 
integrerande studie av forskningsprojektets huvudsakliga aspekter för att påvisa fördelarna med 
att använda en multiperspektivmetod vid studier av OI. Den sista studien, till vilken 
inspirationen ursprungligen hämtades från två fallstudier av små biltillverkare, innebar 
insamling av data från 48 små och medelstora tillverkare av superbilar med en enkät avsedd att 
utvärdera OI:s påverkan på flera typer av företagsresultat. De sammantagna resultaten från 
denna avhandling bekräftar OI:s giltighet i nya forskningssammanhang och avslöjar en 
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kombinerad effekt av vissa former av innovationspraxis på innovationsförmåga, men även på 
dimensionerna industriella, miljömässiga och sociala resultat. Avhandlingen bidrar till teori 
och praktik genom att empiriskt påvisa att även om OI och resultaten av OI-praxis är starkt 
kontextberoende, kan införande av OI-praxis säkerligen ha ett positivt inflytande på det totala 
resultatet för företag i mogna tillverkningsbranscher, däribland små och medelstora företag och 
andra mindre aktörer. 
 
 
Nyckelord: öppen innovation, praxis, innovationsresultat, branschresultat, hållbarhet, små och 
medelstora företag, tillverkningssektor, bilindustri, gjuteriindustri, livsmedelsindustri  
 
 

 
 



vii 

Sommario 

Il modo in cui le imprese stanno innovando è notevolmente cambiato negli ultimi anni. Un 
chiaro esempio è il settore manifatturiero, che sta reagendo a una nuova rivoluzione nella 
produzione e innovazione. Collegato a questo cambiamento industriale, le aziende del settore 
della manifattura stanno acquisendo nuove pratiche più aperte e collaborative per innovare. 
Questo fenomeno, noto come ‘Open Innovation’ (OI), sta aiutando alle aziende ad acquistare e 
esplorare le conoscenze dalle fonti esterne (processo ‘inbound’) e di sfruttare la conoscenza 
tramite la commercializzazione delle idee e delle tecnologie (processo ‘outbound’). Anche se 
numerosi ricercatori hanno studiato l’adozione della OI e la sua relazione con numerosi 
risultati strategici ed organizzativi, in pochi studi si sono concentrati sullo studio dell’influenza 
positiva di diversi approcci e pratiche sulle multipli dimensioni della performance aziendale di 
diverse angolature della OI. Questi inconvenienti ostacolano la diffusione delle pratiche OI ed 
evidenziano la questione se è pure conveniente per qualsiasi tipo d’azienda in qualsiasi tipo 
d’industria adottare o non adottare OI. Così, questa tesi contribuisce a riempire questa lacuna 
tramite la esaminazione delle misure in cui le pratiche della OI vengono adottate dalle aziende 
ed altri attori nelle inesplorate industrie mature della manifattura e attraverso la comprensione 
dei ruoli non identificati che queste pratiche giocano in relazione alle diverse dimensioni della 
performance aziendale e industriale.  
 
Questa tesi mette insieme le diverse metodologie e i dati ad indagare sulle pratiche della OI 
con un nuovo approccio multi-prospettico. Quindi, le pratiche OI sono inquadrate nel contesto 
industriale delle aziende manifatturiere in Italia e in Svezia, i diversi attori nel settore 
alimentare, le piccole e medie imprese (PMI) del settore della fonderia italiana, e anche nelle 
PMI di tutto il mondo che disegnano e producono i supercars. In particolare, utilizzando i dati 
di 247 aziende manifatturiere europee raccolti attraverso un sondaggio, questa tesi sostiene la 
rilevanza delle caratteristiche del contesto interno come la dimensione della azienda e fornisce 
la prova della relazione tra configurazioni dei modelli OI e la capacità di innovazione. 
Attraverso due casi di studio nel settore alimentare, questa tesi dimostra delle nuove forme di 
pratiche OI che possono essere caratterizzate e adottate dai diversi attori dell’innovazione 
all’interno ed all’intorno di questo settore maturo. Allo stesso modo, raccolto da 30 rigorosi 
casi di studio delle piccole e delle medie fonderie, questa ricerca per la prima volta illumina la 
relazione tra le aggregazioni di alcune pratiche di innovazione (in particolare le pratiche interne 
di R&S e di OI inbound) con una dimensione contemporaneamente rilevante delle prestazioni 
ambientali ed industriali quali l’efficienza energetica. 
 
Anche se in primo piano le implicazioni pratiche dell’adozione delle pratiche della OI sono 
accentate, il progetto indaga anche e cerca di contrastare alcune delle prospettive teoriche 
utilizzate nella ricerca nelle mature industrie manifatturiere. Questa tesi finisce con uno studio 
integrativo degli aspetti principali del progetto di ricerca per dimostrare i vantaggi di utilizzare 
un approccio multi-prospettiva per studiare la OI. Quest’ultimo studio, originariamente ispirato 
da due casi di studio di piccole case automobilistiche, ha coinvolto la raccolta dei dati 
provenienti da 48 piccole e medie produttori di supercars tramite un sondaggio per valutare 
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l’influenza dei diversi tipi di performance aziendale. Collettivamente, i risultati di questa tesi 
confermano la validità di OI in nuovi contesti di ricerca e rivelano una influenza combinata di 
pratiche d’innovazione specifica su innovazione, ma anche sulle dimensioni della performance 
industriale, ambientale e sociale. Questa tesi contribuisce alla teoria e alla pratica, che 
empiricamente mostra che se anche la OI ed i risultati di praticarla sono molto dipendenti dal 
contesto, l’adozione delle pratiche OI può sicuramente avere un effetto positivo nelle 
prestazioni complessive delle aziende nella industria manifatturiere matura, comprese le PMI 
ed altri piccoli attori. 
 
 
Parole chiave: innovazione aperta, pratiche, capacità d’innovazione, prestazioni industriali, 
sostenibilità, PMI, settore manifatturiero, industria automobilistica, industria della fonderia, 
industria alimentare 
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1. Introduction  

1.1. Research background  

Currently, the world is changing at an astounding pace due to science, technology and 
innovation. This pace is so astonishing that some people claim that the world is not 
experiencing an era of changes, but the change of an era (Muñoz-Gutierrez, 2014). The 
economist Lester Thurow (1996) predicted the weight that technology and knowledge were 
going to have on the economic system during the first decades of this century. For him, while 
everything else falls outside the equation of competitiveness, knowledge and capabilities are 
the main sources of a competitive and sustainable advantage. Thus in the current knowledge 
economy, the capacity for innovation based on knowledge is essential for productivity and 
competitiveness of firms. Even though the process of innovation can be challenging, if 
managed correctly it can provide a competitive advantage for firms (Brem, Maier, & 
Wimschneider, 2016). 
 
Thus, innovation is a key element in economic growth, technological progress, and 
sustainability; it is at the centre of industry, academia, government, and society (European 
Commission, 2010). However, the way in which innovation is managed and achieved has 
notably changed during the previous years. More than ever organisations are using more 
collaborative approaches driven by megatrends such as cooperation, globalisation, 
digitalisation, and sustainability (De Backer & Cervantes, 2008; European Commission, 2013a; 
Nordström & Schlingmann, 2014). In particular, firms from mature industries in the 
manufacturing sector are experiencing radical changes due to increasingly innovative 
approaches and technologies to produce goods but also services (Anderson, 2012). 
 
This change in the manufacturing sector possibly signals the beginning of a paradigm shift 
(Kuhn, 1963) and thus, the start of the next production revolution (De Backer, 2015). 
Coinciding with this revolution, there is an increasing trend on collaborative approaches and 
also on the generation of services by manufacturing firms in mature industries. Nevertheless, 
collaborative business models and strategies merging services with production, e.g. product-
service systems, should not be seen solely as challenges but also as opportunities for 
manufacturing firms (Isaksson, Larsson, & Öhrwall-Rönnbäck, 2009). This indicates that the 
focus of research and practice should not be asking whether manufacturing or services are 
better for the economy, but rather how do firms in these sectors together with other actors 
collaboratively innovate to continue contributing to economic growth (OECD, 2015).  
 
In addition, in this new industrial revolution, the manufacturing world is characterised as being 
digitalised and personalised (European Commission, 2013a; Frey & Osborne, 2013; Vallistu, 
2013). According to Anderson (2012) we will soon see the end of the monopoly of mass 
production by large manufacturing firms. Accordingly, in this new era novel technologies and 
approaches to innovate diffuse more rapidly than before across all types of manufacturing 
industries. This means that this phenomenon occurs in low-tech industries such as foundries, to 
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more advanced but still mature industries such as food. It seems then that the democratisation 
of innovation and new technologies (von Hippel, 2005) is fostering innovators who do not 
necessarily need to have high levels of knowledge and experience, but just the appropriate 
capabilities and skills obtained from different sources in various ways. 
 
Most of the above mentioned ideas converge in one clear effect of this revolution. This effect is 
that due to the diffusion of new technologies and innovation practices more quickly than 
before; manufacturing firms in mature industries need to continue innovating or face 
extinction. In the past, many manufacturing firms did not need to be innovative to survive 
crises since they based most of their survival strategies on having competitive productivity. 
Nevertheless in recent times, manufacturing firms regardless of limited resources are changing 
their strategies and approaches based on different knowledge inputs across a broad set of 
technologies as a key aspect to survive, profit, and remain competitive (De Backer, 2015). 
However, adopting new technologies should not be confused as a key aspect to succeed 
(Muñoz-Gutierrez, 2014). Instead, the focus should be directed towards an organisation’s 
capacity to innovate based on knowledge and new approaches that support its capacity to 
continuously improve (Boer, Kuhn, & Gertsen, 2006). This is where certain innovation 
practices adopted by a firm could have a differential and key role in its survival, growth, and 
evolution.   

1.2. Problem statement and its relevance 

Considering the ideas of a new industrial revolution driven by a knowledge-based era 
(Anderson, 2012; Koen De Backer, 2015; Muñoz-Gutierrez, 2014), manufacturing firms have 
been open to using more approaches to innovate and remain competitive (Markillie, 2012). A 
clear case has been the widespread phenomenon used by manufacturing firms of all sizes and 
most industries to adopt more open collaborative practices to discover, explore, and exploit 
innovations within and outside the firm’s boundaries (Idrissia, Amaraa, & Landrya, 2012; 
Laursen & Salter, 2006; Lazzarotti, Manzini, & Pellegrini, 2010; Tidd, 2013). This 
phenomenon, coined more than a decade ago as the Open Innovation model (Chesbrough, 
2003a), has helped to frame and understand numerous innovation approaches in practice, but it 
has also gradually become an established research field (Huizingh, 2011; West, Salter, 
Vanhaverbeke, & Chesbrough, 2014). However, Open Innovation (OI) still has some important 
practical and theoretical gaps to be addressed.  
 
From a practical viewpoint, although it is possible to find countless success stories of firms 
using OI, it is also common to find many firms that are not familiar with this model. Some 
internal and external context characteristics of a firm such as size or industry (Huizingh, 2011) 
could contribute to the lack of recognition of OI as a useful model to manage innovation while 
collaborating with outside partners. Additionally, firms might be more concerned about 
innovating with their products and processes rather than organisational practices. Figure 1-1 
taken from a recent report by the OECD (2014) depicts these two ideas based on the results 
from the Community Innovation Survey from 2010. The chart compares the percentage of 
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innovative firms in Information and Communications Technology (ICT) manufacturing sector 
with the ones in total manufacturing sector by type of innovation.   
 
 
 
 
 
 
 
 
 

Figure 1-1. An overview of the manufacturing sector by type of innovation 

In this chart we can see that even though firms belong to the same sector, i.e. manufacturing, 
they still show different trends in the number of innovative firms. In this case, firms belonging 
to the information economy sector including firms manufacturing computer, electronic and 
optical products are more innovative than the average more mature manufacturing firms. 
Correspondingly, while 54% of firms in ICT manufacturing engaged in collaboration, only 
34% of innovative firms in the overall manufacturing sector have embraced collaboration 
(OECD, 2014). Also, we can see that marketing and organisational innovations are being 
implemented less than product or process innovations. According to the OECD, organisational 
innovation is the implementation of a new organisational method in a firm´s business practices, 
workplace organisation or external relations (OECD, 2005). Therefore, even though models to 
manage innovation, such as OI, are being developed and proposed in the industry, many firms 
prefer to focus on other more tangible innovation outcomes.  
 
From a theoretical viewpoint, examining different streams of literature we can see that OI can 
be different in nature, context, and scope depending on the perspective considered. 
Nonetheless, OI has been depicted consistently as a model to manage innovation with multiple 
flows of knowledge and ideas. In this sense, OI has helped firms to rethink and redesign their 
innovation process by highlighting the opportunities and advantages to acquire and explore 
knowledge from external sources - the inbound process - and to exploit knowledge via the 
commercialisation of ideas and technology - the outbound process - (Chesbrough, 2003a; 
2003b). In academia, research on OI has gained incredible momentum, albeit with some 
detractors (e.g. Trott & Hartmann, 2009), but in general researchers believe that the best of OI 
is still to come (West et al., 2014). Nevertheless, in parallel with this enthusiasm, the 
community of Innovation Management (IM) researchers and in general of IM professionals (a 
good example is ISPIM1) seem to agree that a tighter theory on OI is still needed and this can 
only be achieved by being more critical when investigating OI (Tidd, 2014).  

                                                
1  The International Society for Professional Innovation Management (ISPIM) is a network of 
researchers, industrialists, consultants and public bodies who share an interest in IM. It is the oldest, 
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Amongst the different questions that are still not consistently answered by researchers is 
whether an organisation should adopt OI or not. Aligned with this interrogation, a firm might 
be unsure if the benefits obtained by adopting OI are solely related to increasing levels of 
innovation or whether it could have other multiple benefits (Elmquist, Fredberg, & Ollila, 
2009; Giannopoulou, Yström, Ollila, Fredberg, & Elmquist, 2010; Schroll & Mild, 2012; 
Wikhamn & Wikhamn, 2013). In this regard, numerous researchers have studied the adoption 
of OI by firms and its relation to different strategic and organisational results such as 
innovation and economic performance. However, to date, researchers have not found 
consistent results regarding the influence of OI on the overall performance of firms 
(Gambardella & Panico, 2014; Manzini et al., 2013; Mazzola, Bruccoleri, & Perrone, 2012; 
West et al., 2014).  
 
Moreover, studies have rarely examined the effects of different configurations of OI practices 
on dimensions of firm performance other than economic or innovation indicators. So it can be 
said that even though numerous researchers have studied the adoption of OI and its relation to 
organisational results, very few studies have focused on investigating the positive influence of 
different OI approaches on multiple strategic dimensions of firm performance. These 
drawbacks are relevant because they can hinder the diffusion of OI practices by questioning 
whether it is convenient for every type of actor even with limited resources such as small and 
medium-sized enterprises (SMEs) in mature manufacturing industries to adopt OI or not. 
 
Considering the above, one of the main theoretical problems with OI is its potential to trigger 
paradoxes with common innovation ideas and conceptions (Bogers, 2011; Laursen & Salter, 
2005; 2014; West & Gallagher, 2006). For instance, in principle it could be said that the 
relation between successful innovations and profit is practically a tautology (Maital & 
Seshadri, 2012). Therefore, firms excelling at innovation levels should also be more profitable 
than less innovative firms. Nevertheless, several literature reviews (see Table 1 from Paper A: 
Ramirez-Portilla, 2015) have remarked that in various settings it is not always the case that 
firms adopting OI practices and approaches are also more profitable.  
 
Another known example of a paradox is the openness paradox (Laursen & Salter, 2005; 2014) 
related to finding the equilibrium between the knowledge shared and protected simultaneously. 
From a traditional organisational perspective this issue is logical if considering the idea of a 
firm wanting to develop or acquire ‘VRIN’2 resources to sustain its competitive advantage 
(Barney, 1991). Thus, if a firm opens too many of its boundaries and shares too much 
knowledge, it could risk losing or diluting its unique resources. This rationale could be even 
more ingrained in managers from SMEs who carefully guard their current resources together 
with a very specialised and deep knowledge (Parida, Larsson, Isaksson, & Oghazi, 2011). 
Together these and other paradoxes signal that there could be some built-in trade-offs between 
OI and multiple dimensions of firm performance, especially within smaller actors. 

                                                
2 According to Barney (1991) a resource is a source of sustainable competitive advantage when it fulfils 
the criteria of the VRIN framework: Valuable, Rare, Inimitable, and Nonsubstitutable.  
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Additional stimulating gaps in research can be found if considering the largely accepted 
assumption that OI and its related concepts are highly context dependent (Huizingh, 2011). 
This idea has already guided researchers to better understand when, where, how, and why OI 
should be adopted. But it also opens the door to studying OI under a contingency perspective 
(e.g. Luthans, 1973) where investigating the influence of context characteristics is a key aspect 
to further advance a robust OI theory (Tidd, 2014). In this regard, just as the context can 
greatly influence a project (Engwall, 2003), the context characteristics of a firm can also 
influence the endeavour of adopting OI (Lazzarotti, Manzini, & Pellegrini, 2011; Manzini et 
al., 2013). Considering the above, my thesis can be summarised as follows. To contribute 
building an OI theory and to provide firms with wide-ranging and rigorous evidence of the 
benefits of adopting OI, researchers should confirm the relevance of certain context elements 
with a multi-perspective approach. These elements include but are not limited to firm size, age, 
industry, sector, nature of products, organisational mechanisms, strategic capabilities, and firm 
resources. However, above all, the key elements to focus on are the type of activities actually 
practiced by firms, because these could greatly influence the degree of adoption of OI but also 
several dimensions of firm and industrial performance obtained from this adoption.  

1.3. Research purpose and research questions 

The argument above answers the call for more evidence about how firms can combine different 
ways of managing openness (Dahlander & Gann, 2010) and understanding how this openness 
relates to different dimensions of performance while being influenced by key contextual 
factors (Bengtsson et al., 2015; Lazzarotti, Manzini, & Pellegrini, 2015). Therefore based on 
all the previous ideas, the purpose of this thesis was to investigate from multiple perspectives 
the role that adopting OI practices and approaches could have on different dimensions of firm 
performance, while highlighting the context dependency of OI. Aligned to this purpose, 
multiple theoretical perspectives were examined from several research contexts that although 
diverse relate to organisations and actors operating in mature industries from the 
manufacturing sector.  
 
It is important to clarify that a multi-perspective approach was chosen because OI is a complex 
multi-dimensional phenomenon that compels us to combine different perspectives to better 
understand it (Vanhaverbeke & Cloodt, 2014). Therefore, in this thesis a multi-perspective 
approach was considered as a broad term that encompasses multiple and heterogeneous 
viewpoints, representations, theoretical perspectives, research contexts, level of analysis, and 
even research methodologies. Thus this approach could help better understand the benefits that 
firms and other actors could experience by adopting and implementing Open Innovation. 
Considering all these previous ideas, the specific objectives of this thesis were: 
 

• To identify and verify if some of the main assumptions proposed about OI also apply to 
few but relevant understudied industrial contexts;  

• To propose and describe different forms of characterising practices related to open and 
collaborative approaches used by different actors; 
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• To explore and explain the link between the adoption of OI concepts and varied 
performance indicators relevant for specific organisational scenarios.  
 

To achieve these objectives together with the research purpose, this thesis specifically sought 
to answer the following main research question (MRQ): 
 

To what extent are OI practices adopted by firms and other actors in unexplored mature 
manufacturing industries and which are the unidentified roles that these practices play in 

relation to different dimensions of firm and industrial performance? 
 
To support answering the MRQ, three additional research sub-questions (RSQ1, RSQ2 and 
RSQ3) were proposed and answered through different studies. It should be noted that the 
specific research questions included in each appended paper (A to G) were different from the 
three RSQs. This was due to the more specific focus of the research questions in each paper 
usually suggested for a conference or journal publication. Instead, the RSQs while still 
focused, are more related to the overall thesis purpose. In any case, it is possible to interrelate 
all the research questions of each paper with the thesis’ RSQs and consequently with the MRQ. 
Having clarified this, the three RSQs are listed below: 
  

§ RSQ1: How relevant are context and contextual factors to understand the adoption and 
practice of OI? 

§ RSQ2: How can OI be characterised as varied forms of practices adopted by different 
types of innovation actors? 

§ RSQ3: To what degree can OI practices influence innovativeness and other 
performance indicators relevant to certain industrial contexts? 

 
With the three RSQs, the three objectives, and the appended papers, this thesis sought to 
address the research problem and answering the MRQ from different angles. Although this 
could seem intricate at first sight, when considering the overall picture of the thesis, all the 
elements fit together with only one purpose. The full picture of this thesis is better depicted in 
Table 1-1 which helps summarise the key aspects of each appended paper and its interrelation 
with the thesis’ key elements. 
 
In addition, this table shows how different theoretical perspectives together with OI concepts 
have been used throughout the different papers to better understand OI (Vanhaverbeke & 
Cloodt, 2014). This approach was adopted to achieve the thesis objectives in conjunction with 
the use of empirical data collected with a combination of methods used in every paper (and 
explained in Chapter 3). Such a combination of several methods has been suggested for 
answering research questions in studies researching complex phenomena (Brewer & Hunter, 
2006). Finally, the use of several methods in a research project is also suggested to study 
relations between elements generating innovation at various levels in order to disclose patterns 
promoting innovation in organisations and systems (Johannessen, 2009). The next section 
details how the seven appended papers are linked with each other and linked to this thesis.  
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Table 1-1. Fit between the thesis objectives, research questions, and papers. 
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1.4. Thesis outline (linking the appended papers) 

This thesis is organised as a compilation of papers (A to G) with a cover essay. First, the cover 
essay is a manuscript that stands on its own and throughout it there are several connections to 
the appended papers supporting the consistency of this thesis. Figure 1-2 shows the 
interrelatedness of the appended papers emphasising OI practices as the ‘red thread’ providing 
a coherent thesis flow through five research stages. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1-2. Paper alignment through the ‘blue thread’ of OI practices 

Second, although different in scope, each appended paper contributes cumulatively to the 
thesis as explained below. Paper A was written to stress the importance that both context and 
contingency perspectives can have on the practical adoption of OI but also on the theories that 
can be used to study and understand it. Although this paper was published at a later stage of my 
studies, the idea about investigating the relationship between context and theory in OI started 
from the project’s conception. In addition, paper A provided justification for the context and 
theories studied in subsequent papers based on a systematic review of the most relevant Open 
Innovation literature.  
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Paper B jumps from the theoretical side to the empirical one by using data from a tailor-made 
OI Survey collected between 2011 and 2013. This paper had a general research context 
because of the 240 manufacturing firms studied from different ages, sizes and industries. Yet, 
the paper focused on a triad of OI elements (varieties). This combination of elements provided 
an appropriate setting to study the relevance of a contingency perspective in mature 
manufacturing industries by focusing on the internal context characteristics. The findings of 
this paper provided empirical evidence showing that both industry (external context 
characteristic) and firm size (internal context characteristic) matter in the adoption of OI, 
especially for medium-size manufacturing firms. Consequently, although examining the OI 
phenomena in large firms was not discarded from subsequent studies, this paper paved the way 
to focus on manufacturing SMEs.  
 
In Paper C while the research context was narrowed to the food industry, OI practices were 
characterised and studied as integration mechanisms. These mechanisms considered as formal 
and informal practices under several views from organisational theory, provided some insights 
to understand how firms in the food industry implement OI projects with universities as close 
partners. Important findings of this paper showed that a small innovation intermediary is a key 
actor supporting most of the integration mechanisms used as common practices in the OI 
projects. This situation also provided a clear indication that the adoption and diffusion of Open 
Innovation in certain mature industries do not depend solely on established firms but also on 
other smaller actors. 
 
Considering the ideas above, paper D explored the relevant role that small actors practicing 
collaborative and open initiatives can play in influencing innovation in the food industry. Thus, 
in this paper it was necessary to consider the perspective of community and users adopting and 
driving OI practices. The results showed that contrary to most literature portraying OI in the 
food industry, large firms were not the only actors who can start OI practices. Instead, 
communities of users and consumers (citizens in general) can use OI practices and related 
approaches to have an impact in the overall innovation level of the food industry. Thus, paper 
D provided another view of how Open Innovation practices (OIPs) can be characterised as 
collaborative initiatives not necessarily driven by large firms in a mature industry, but also by 
other potential innovators.  
 
Papers E and F had a strong connection since both investigated the relation of OI practices 
adopted in foundries and its levels of energy efficiency (EE). However, each paper had a 
slightly different aim related to the thesis. More specifically, paper E initially proposed to 
characterise OI practices as three types of interlinked innovation activities, i.e. internal research 
and development (IRD), inbound (INB) and outbound (OUT) practices. Also, it provided 
preliminary evidence through a few pilot case studies supporting the idea that these practices 
can influence innovativeness levels (INNO) and other performance indicators relevant to the 
foundries such as EE. Moreover, in small and medium-sized foundries the EE levels are 
closely linked to the firm performance. Therefore some of the conclusions in this paper extend 
the pilot case studies used to understand if OI practices can impact overall industrial 
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performance in foundries. Thus, paper F extended the number of cases studied providing more 
robust evidence about the improvement of EE indicators due to the adoption of OI practices. 
Consequently, paper F also provided support to answer the RSQ3 since it showed that OI 
practices can influence INNO and also EE which is an extremely important performance 
indicator in the foundry industry. Overall, both papers E and F directly suggested (and 
provided preliminary evidence) that OI practices could influence environmental indicators and 
thus probably also sustainability in firms. 
 
Finally, paper G integrated most of the ideas, views, and findings from the previous papers. 
Through a survey of small and medium-sized carmakers, it explored the influence of OI 
models and practices on different dimensions of firm performance. Thus, besides its integrating 
goal, paper G contributed to the thesis by providing robust evidence that OI practices and 
models can influence INNO but also the sustainability performance of specialised 
manufacturing SMEs. More specifically, even though the sustainability dimension of economic 
performance (ECP) is not significantly improved by adopting OI, the findings showed that 
adopting OI practices can positively influence both environmental performance (ENP) and 
social performance (SOP). A summary of the strategy and channels used to disseminate and 
publish the seven appended papers is shown in Table 1-2.  

Table 1-2. Information about the seven papers appended in this thesis 

Paper Publication (strategy) details  

A 
 

- Ramirez-Portilla, A. (2015) “Which one goes well with? Exploring the 
Link between Theoretical Perspectives and Research Contexts in Open 
Innovation Research”, Procedia Social and Behavioral Sciences, Vol. 213, 
pp. 1034 – 1039. 
- Special issue from the 20th International Scientific Conference Economics 
and Management – ICEM 2015. 

B 
 

- Ramirez-Portilla, A., Manzini, R., Lazzarotti, V., and Cagno, E. (2016)  
“The role of internal context characteristics on the adoption of Open 
Innovation: Evidence from manufacturing firms”, presented in the 12th 
International Conference on Industrial Engineering (ICIE), Tehran, Iran, 
2016. 
 

C 
 
 
 
 

- Ramirez-Portilla, A., Brown, T., and Cagno, E. (2014) “Unravelling the 
integration mechanisms in open innovation projects: the case of inter-
organizational networks”, Journal of Global Strategic Management, Vol. 8, 
No. 2, pp. 82-95. 
- A previous version of this paper was presented in the 4th International 
Conference on Technology, Innovation, and Business Management in 
Istanbul, Turkey, 2014. 
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Paper Publication (strategy) details  
D 
 

- Ramirez-Portilla, A., Cagno, E. and Zanatta-Alarcon, A. (2015) “Open 
Food: Revisiting the role of Open Innovation actors in the Food Industry”, 
submitted to an international peer-reviewed journal.  
- A previous version of this paper was presented in the 2nd Annual EDIM PhD 
Conference on Management Engineering, Milan, Italy, 2015. 
 

E 
 

- Ramirez-Portilla, A., Cagno, E., and Trianni, A. (2014) “Is Innovation an 
enabler of Energy Efficiency? An exploratory study of the foundry sector”, 
Energy Procedia, Vol. 61, pp. 1191 –1195. 
- Special Issue from the 6th International Conference on Applied Energy – 
ICAE, Taipei, Taiwan, 2013.  

F 
 

- Cagno, E., Ramirez-Portilla, A., and Trianni, A. (2015) “Linking Energy 
Efficiency and Innovation Practices: Empirical evidence from the foundry 
sector”, Energy Policy, Vol. 83, pp. 240–256. 
- Special issue on Challenges for R&D and Innovation in Energy.  
- A previous version of this paper was presented in the 1st EDIM PhD 
Conference, Milan, Italy, 2014. 
 

G 
 

- Ramirez-Portilla, A., Brown, T., and Cagno, E. (2015) “Open Innovation 
and Sustainability Performance: The case of supercars as specialized 
manufacturing SMEs”, submitted to Business Process Management Journal 
(under review) 
- Special Issue on Implementing Open Innovation.  
- A previous version of this paper was presented in the 16th International 
CINet Conference, Stockholm, Sweden, 2015. 

 

1.5. Research delimitations 

Simply stated, four aspects have mainly restricted the scope of this research: the time 
limitation, the availability of data, the methodological output, and the theoretical stance. While 
it is relevant to explain all these aspects, the selected theoretical position is emphasised at the 
end of this section since it greatly delimits and guides most parts of this research project. First, 
the aspects of availability of time and data are obviously intertwined. Thus, a correlation 
between the period of time to collect data and the data actually collected and analysed is 
expected. In the case of this project, there was an implicit trade-off between the available time 
allocated for each study and the amount (i.e. breadth and depth) of the data obtained. 
Considering that part of the thesis’ purpose was to use a multi-perspective approach to analyse 
OI, it was considered appropriate to conduct several studies with limited time frames. In 
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addition, these numerous studies also provided an opportunity to practice and improve different 
data collection strategies and consequently various analysis methods and techniques.  
 
Second, although this thesis provides a specific contribution to methods in OI literature 
(explained in section 6), the extent of the methodological outputs is clearly delimited. 
Therefore, the scope of this research does not include the development of a comprehensive 
measurement instrument to gauge the degree of openness or the level of collaborative INNO. 
Likewise, even if some of the instruments to collect data share some similarities (see e.g. 
Appendixes B, C, and D) the intention is not to propose a generic approach to measure and 
evaluate OI practices applicable to all type of firms in mature industries. In fact, proposing 
such an approach would directly contradict one of the key thesis idea about the importance and 
implications of OI being highly context dependent (Huizingh, 2011; Tidd, 2014). Similarly, the 
aim of this project does not include testing the results of a previous OI framework on a massive 
sample of firms or other innovation actors. Undeniably, it would have been desired to 
ultimately propose a new or revised framework compatible with OI and useful for certain firms 
in a specific industry. Actually, because an accepted and inclusive Open Innovation 
measurement instrument applicable for all mature or manufacturing industries has not been 
recognised thus far, this would have been an interesting research goal. However, due to the 
limited scope and resources of this doctoral project, these types of challenging and ambitious 
research outputs were not possible.  
 
Third, and most importantly, as shown in one of the studies included in this thesis (paper A), 
OI has been studied and thus, continuously developed, together with numerous theoretical 
perspectives. Therefore, it would be complicated and to some extent confusing to apply all of 
them in one single research project. For this reason, this research considers mainly a handful of 
theoretical perspectives with the aim to make a clearer and more focused contribution. In this 
regard and as explained before, part of the objectives of this thesis are to extend the 
understanding of the OI model and not specifically suggest a new model or complementary 
framework. On the other side and from a pragmatic viewpoint, even if no new frameworks or 
theories are produced within a specific research project, it is equally relevant and valuable to 
actually operationalise already proposed ones (see e.g. Brown, Davidsson, & Wiklund, 2001). 
In this regard, this thesis attempted to operationalise, extend, and push forward the idea of the 
implementation and adoption of OI with a practice-based view together with other more 
recognised theoretical perspectives. 
 
Even if a detailed delimitation and justification of the theoretical perspectives used in this 
thesis are presented in section 2, some clarifications here are appropriate. For instance, because 
the focus of this thesis was on the role of adopted OI practices, the research scope did not 
analyse the dynamics of the studied mature industries in the manufacturing sector, i.e. food, 
foundries, automotive, among others. In any case, in some of the appended papers the relation 
between adopting OI and the dynamics of the studied industries is mentioned together with the 
consequences on the nature of product and process innovations (Abernathy & Utterback, 1978; 
Utterback, 1994). However, the reason to not focus solely on theories or the patterns or 
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dynamics of industrial innovation is because first, a great amount of the empirical data 
collected during the studies did not focused solely on technological innovation (Abernathy & 
Utterback, 1978) but mainly on organisational innovation characterised as innovation practices 
(OECD, 2005). Second, I believe basic and fundamental discussions about OI in under 
researched industries should be addressed first before jumping into more complex debates.  
 
However, I should also clarify that this thesis does not neglect the contribution of these other 
perspectives to understand the role of OI in mature industries. For example, much of the work 
of Abernathy (1978) and Utterback (1994) was based on a large amount of data from different 
manufacturing mature industries, including automotive. Therefore, even if none of the studies 
in this thesis focused solely on large firms (e.g. large carmakers), it could be possible to revisit 
ideas such as ‘dominant design’ and its relation with government regulations. In fact, some 
SMEs are increasingly adopting OI practices to incubate some of the most radical innovations 
in new vehicles (Dodourova & Bevis, 2012); however, disentangling the dynamics of product 
(open) innovation in the chosen industries falls outside the scope of this thesis.  
 
Similarly, even though in one of the appended papers (paper C) the perspective includes 
mechanisms from organisational theorists, this thesis was not built using these theories as a key 
element. Thus, while it is recognised the possibility to investigate OI with organisational 
theories e.g. organisational design (Tushman, Lakhani, & Lifshitz-Assaf, 2012), some 
limitations are also foreseen with this choice. For instance, even though theories such as the 
evolutionary theory of organisations (Nelson & Winter, 1982), or its antecedents (Cyert & 
March, 1963), could be useful to explain innovation-related phenomena, its stress on the 
emergent and path-dependent nature of organisational activities could blur the emphasis on the 
new and actual adoption and practice of OI in the studied firms. In addition, a great number of 
moderators could affect the interaction, communication, and coordination used for the 
organisational structures and activities (Palmié et al., 2015) which in turn could notably 
broaden the scope of this research project. Hence, to maintain the focus of this research project, 
limiting the various theoretical perspectives chosen to investigate the role of OI practices was 
deemed appropriate.  
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2. Literature and Knowledge Domains 

2.1. Innovation and OI  

2.1.1. Innovation and its management  

Today, people use the concept of innovation indiscriminately to refer to many different things. 
Fortunately, from a scholar viewpoint it seems that researchers have agreed that innovation can 
be both a process and an outcome (Crossan & Apaydin, 2010; Maital & Seshadri, 2012; Tidd 
& Bessant, 2014). Based on this agreement defining innovation can be more straightforward. A 
good example is the definition provided by Tidd and Bessant (2014, p. 19) who mentioned that 
‘innovation is the process of turning ideas into reality and capturing value from them through 
four key phases namely search, select, implementation, and capturing value’. Even though this 
definition narrows the concept to only four key phases, the important message is that 
innovation is a process that involves a set of other activities that can be practiced by different 
types of actors. 
 
Reflecting on these ideas, innovation is considered mainly as a process rather than an outcome 
in this research project. Therefore, in this thesis innovation is any change based on knowledge 
that generates and captures value through a series of systematic stages. Conversely, defining 
value could be more complex. Its definition could range from concrete notions such as a 
function of the features of an artefact or offer divided by its related costs, to more abstract 
ideas in different disciplines (see e.g. Bowman & Ambrosini, 2000). In any case, the 
importance lies on reflecting not only on the definition of value but in its general purpose of 
being a desired outcome when involved in an innovation process. In addition, if talking about 
value as an outcome it would be unfair not to mention the idea of innovation as an outcome. 
Thus, because any process should have a related output, when talking about innovation it is 
possible to talk about the kinds of opportunities to create change commonly known as type of 
innovations (Tidd & Bessant, 2014). For the sake of recognising taxonomies of innovations, 
Table 2-1 lists a handful of available categorisations of innovations according to some 
renowned authors.  
 
Moreover, if innovation is a process involving different activities and practices during a 
determined number of phases, it could be assumed that each phase should have its own related 
activities. Consequently, it is possible to talk about a larger number of activities, also labelled 
and categorised as techniques, tools, methods, resources, and mechanisms to manage 
innovation that if implemented in a regular manner can become practices within an 
organisation (Hidalgo & Albors, 2008).  
 
  
 



Literature and Knowledge Domains  
 

15 

Table 2-1. Some categorisations of innovations according to selected authors  

Types of innovations 
Schumpeter (1947) Abernathy and Utterback (1978) 

• New products 
• New methods of production 
• New sources of supply 
• The exploitation of new markets 

• Incremental innovation 
• Discontinuous innovation 
• Modular innovation 
• Architectural innovation 

Drucker (1985) Christensen (1997) 
• Incremental innovation 
• Additive innovation 
• Complementary innovation 
• Breakthrough innovation 

• Sustaining innovations 
• Breakout innovations 
• Disruptive innovations 

Tidd, Pavitt, and Bessant (2001) West (2002) 
• Disruptive innovation 
• Radical innovation 
• Complex innovation 
• Continuous incremental innovation 

• Innovation that creates an industry 
• Brand innovation 
• Reformulation innovation 
• Design innovation 
• Service innovation 
• Packaging innovation 
• Innovation that extends the capabilities 
• Technological reorganisation innovation  
• Process innovation 

OECD (2005) Maital and Seshadri (2012) 
• Product innovation 
• Process innovation 
• Marketing innovation 
• Organisational innovation 

• Market innovation 
• Radical innovation 
• Disruptive innovation 
• Incremental innovation 
• Technological substitution innovation 

Tidd and Bessant (2014) Christensen and van Bever (2014) 
• Product innovation  
• Process innovation 
• Position innovation (context) 
• Paradigm innovation (mental model) 

• Performance-improving innovations  
• Efficiency innovations  
• Market-creating innovations 

 
 
Because each phase of the innovation process has different aims, these activities are also used 
with different objectives. For instance, there could be a large amount of techniques used solely 
for the purpose of generating ideas. Idea generation techniques can also be subdivided into the 
ones using stimuli related to the problem such as assumption reversals and attribute association 
chains, but also in techniques using stimuli unrelated to the problem such as modifier noun 
associations and product improvement checklists (VanGundy, 1992). In fact, Smith (1998) 
identified more than 170 methods and techniques solely for the idea-generation phase. These 
results describing the methods to start the creative and innovation processes revealed that these 
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activities can also be recognised with several different labels. Similarly, but on a different 
literature stream, it is possible to talk about creativity techniques. These could range from 
popular ones such as brainstorming (Osborn, 1942), the theory of inventive problem solving – 
TRIZ (Altshuller, 1984), and the six hats of critical thinking (De Bono, 1989), to less common 
ones like morphological forced connections (Koberg & Bagnall, 1981), the Scamper method 
(Eberle, 1982), and even the Quality Function Deployment – QFD (Akao, 1990) used in 
quality management but also convenient for solving problems through creative thinking.  
 
Since we are talking about the concept of innovation, it is reasonable to encompass many of 
these activities and techniques under the label of Innovation Management techniques. 
However, it should be recognised that even under this label, further categorisations could be 
found. For example, IM techniques oriented to the conception and design phases include TRIZ, 
virtual reality, QFD, value analysis, and the Functional Analysis Systems Technique – FAST. 
IM techniques oriented to the engineering and development phases could comprise concurrent 
engineering, Failure Modes and Effects Analysis - FMEA, and rapid prototyping (Maital & 
Seshadri, 2012). Overall, this situation signals two important aspects. First, activities related to 
innovation could take several forms and involve different means to practice them. Second, to 
manage the innovation process there is a whole ‘arsenal’ of techniques and tools (for a 
comprehensive review see Hidalgo & Albors, 2008) and to seize them properly, they need to 
be organised and managed under a perspective, framework or a model.  
 
Also, it is common when talking about innovation inside firms to relate it immediately to 
Internal Research and Development (IRD) activities and thus, to the management of an R&D 
unit and its processes. However, many activities that lead to innovation are not R&D-based 
(Santamaría, Nieto, & Barge-Gil, 2009). Thus, it is equally common that firms engage in a 
series of activities that enables the creation of innovations and the ability to adopt innovations 
created by others (OECD, 2005). It seems then that in current dynamic and collaborative 
organisational environments having a process solely for managing IRD is a limited approach. 
In addition, it is necessary to visualise the context in the last decades where firms have had 
constant pressure to innovate franticly. But even if by probability the quantity of innovations 
might provide innovations of quality, the costs associated with failure would highly damage a 
firm’s overall performance (Freeman, 1974). Therefore, as Tidd et al. (2001) correctly 
highlighted, IM models can help in organising the practices and techniques related to the 
innovation process and lower the risk of innovation. One of these models that has gained the 
attention of scholars and practitioners in the last years is the OI model.  

2.1.2. Basic notions of OI  

It can be said that innovation, and consequently its management, have always been understood 
as a positive noun, especially in the business environment (van der Meer, 2007). There is 
evidence to a large extent that identifies innovation as the principal driver for companies to 
flourish, grow, maintain a high profitability and sustain in the long term (Elmquist et al., 2009). 
But even so if an organisation employs IM and embraces its innovation strategy, it may 
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encounter barriers obstructing the innovation process (Rahman & Ramos, 2013). Therefore, 
organisations have historically invested substantial resources and efforts in specialised closed 
units (usually IRD units) focusing on driving innovation to ultimately obtain a sustainable 
strategy (West, 2002). However, Chesbrough and Crowther (2006) asserted that in the last 
years there is a practice of a more open model where companies are aware that not all good 
ideas will come from the inside and not all innovations created within the company can be 
successfully marketed internally. Gassmann (2006) also remarked that during the last decade 
stronger global competition has guided greater knowledge sharing and collaboration between a 
firm’s innovation processes. Considering these phenomena, the OI model (Chesbrough, 2003a) 
was conceived using ideas from traditional IM and improved to represent current and emerging 
practices in organisations (van der Meer, 2007).  
 
When defining the concept of OI it is fundamental to reference Chesbrough (2003a; 2003b). 
He called this the ‘New era of Open Innovation’ pointing out how the industry newcomers 
made little or no research with their own resources, but instead obtained innovative ideas 
through an alternative process to bring them to the market. Due to major advances in 
technology, information can be transferred more easily than ever before, thus the OI model 
theorised that since companies cannot stop this phenomenon, they must learn to adapt their 
practices so they can take advantage of it using proper business models (Kirschbaum, 2005). 
Although not specified as some axioms of OI, the idea of processes, practices, and models 
managing the flow of knowledge inside and outside the firm, has been the cornerstone to 
define it. This can be clearly seen if considering some of the most recognised OI definitions 
(West et al., 2014) shown below. 
 
For instance, the first OI definition balanced external and internal elements saying: 
 

‘…firms can and should use external ideas as well as internal ideas, and internal and external 
paths to market…’ (Chesbrough, 2003a, p. XXIV). 
 
Later, a new definition balanced the two existing knowledge flows stating that OI: 
 

‘…is the use of purposive inflows and outflows of knowledge to accelerate internal innovation, 
and expand the markets for external use of innovation, respectively’ (Chesbrough, 2006, p. 1).  
 
Similarly and almost simultaneously, an approach to complement the practices and models was 
stressed by defining OI as: 
 

‘…exploring a wide range of internal and external sources for innovation opportunities…and 
broadly exploiting those opportunities through multiple channels’ (West & Gallagher, 2006, p. 
320).  
 
More recently, a balance between the known mechanisms and the dimension of value redefined 
OI as a: 
 

‘…process based on purposively managed knowledge flows across organizational boundaries, 
using pecuniary and non-pecuniary mechanisms in line with the organization’s business model’ 
(Chesbrough & Bogers, 2014, p. 12).  
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All these, but also other definitions in the OI literature, help to provide an initial understanding 
of the concept of OI. First, the definitions implicitly consider that OI models, modes, 
processes, and practices are not mutually exclusive. Second, these definitions show that similar 
concepts are branded with different labels. Third, finding multiple but sequential definitions 
adding on each other, shows that the OI model and its related theoretical perspectives have 
greatly developed in the last decade (West et al., 2014). Favourably, it seems the essence of the 
OI model remains today and this can be seen in its three main elements: culture, structure, and 
business model (Chesbrough, 2003a). Hence, it is important to mention them, especially when 
talking about the practices of OI since the practices are a common denominator embedded in 
all these elements (Chesbrough, 2003a). 
 
To begin with, OI needs a different mind-set not only from managers, but also from a cultural 
shift in the whole firm (Boscherini, Chiaroni, Chiesa, & Frattini, 2010). This implies that 
within the organisation a change should take place in the way people perceive the organisation 
and its environment, i.e. it involves a new culture (Chesbrough, Vanhaverbeke, & West, 2006). 
Having an OI culture relates towards shifting to an open systems view and it requires a 
different way of thinking (van der Meer, 2007). This basic set of beliefs, norms, and values 
involved in an OI culture has been proposed since Chesbrough’s seminal work (2003a). Also, 
it is widely accepted by the academic community that the use of OI by a firm is more 
appropriate as it corresponds with a firm’s idiosyncrasy for current trends like globalisation, 
knowledge leveraging, new business models, technology fusion, and technology intensity 
(Gassmann, 2006). However, the relation of these trends to OI adoption has already been 
studied in mature industries confirming that technology intensity is only a part of the OI 
equation (see e.g. Chiaroni, Chiesa, & Frattini, 2010; 2011; Ili, 2013). 
 
In addition, a clear way to explain the OI structure is by comparing a model of closed or 
conventional innovation process and an open process, as seen in Figure 2-1 (image adapted 
from Chesbrough, 2003a). On the one hand, traditionally companies apply a process that limits 
the utilisation of internal knowledge within the company and makes no use of external 
knowledge; this paradigm is described as a closed innovation model (Chesbrough, 2003). In 
other words, a closed model represents a firm pursuing innovation within its boundaries, and 
once innovative ideas have been developed these are protected with intellectual property (IP) 
rights. Then the generated profit of these innovations is used to reinvest in IRD in a virtuous, 
but closed, circle of innovation. As Gassmann (2006) mentioned, the nuclear and military 
industries, in which confidentiality of technology and process is essential, are typical examples 
of closed models. Within this paradigm companies keep their inventions highly secret and 
make no effort to give away information outside their own R&D labs. However Chesbrough 
(2003) argued that factors like the availability of educated people, venture capital, external 
ideas and technology, and more actors involved in the innovation process, have eroded closed 
IRD and closed innovation and thus, this is no longer a condition providing a competitive 
advantage (Teece, Pisano, & Shuen, 1997).  
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Figure 2-1. Closed versus open innovation models 

On the other hand and in contrast, the OI model refers to combining internal and external ideas 
as well as inner and outer pathways to market to advance innovation development 
(Chesbrough, 2003). In the OI model, the ideal environment is the one where exchange and 
collaboration efforts between companies and experts facilitate the introduction and 
implementation of more open processes and exchange of knowledge between companies, 
suppliers, scientists, universities, and customers among other stakeholders in the value chain. 
To support the generalisation of the model applicability, Chesbrough and Crowther (2006) 
provided numerous cases that identified how many OI concepts were already in use in a variety 
of industries. However, this argument was also used as a criticism by some scholars (see e.g. 
Trott & Hartmann, 2009) to challenge the novelty of the Open Innovation model, which is a 
topic discussed later in this section.  
 
Besides shifting the culture and the proper structure in place, opening up the innovation 
process involves new business models (Chesbrough, 2007; van der Meer, 2007), including new 
approaches for systems, practices, mechanisms, and tools (Chesbrough, 2013). Such 
mechanisms include arrangements, practices, and methods at every different stage of the 
innovation process that allows inflow and outflow of ideas (Lazzarotti et al., 2011). Regarding 
a firm’s process point of view, three key processes (sometimes also labelled as modes) can be 
differentiated in the OI model (Chesbrough, 2007; Enkel, Gassmann, & Chesbrough, 2009; 
Gassmann, 2006; Gassmann & Enkel, 2004): 
	  

ü The outside-in process: also referred to as ‘Inbound’ process consists of gaining 
knowledge for the firm by the integration of suppliers, customers, universities, research 
centres, and even competitors. Innovation can flow into the organisation from any kind 
of external source. 
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ü The inside-out process: also referred as ‘Outbound’ process involves gaining profits by 
bringing ideas to market, selling intellectual property, and increasing technology by 
transferring ideas to the external environment. 

	  

ü The coupled process: is a balance of the two previous processes and includes co-
creation with partners, alliances, cooperation and different types of joint ventures, to 
give and receive beneficial profits and knowledge. 

 
Since Chesbrough (2003) first introduced the concept of OI and reframed the capacity of the 
innovation paradigm, more and more firms have been trying to adopt this model in their 
innovation practices (Cricelli, Greco, & Grimaldi, 2015). Even though Chesbrough’s paradigm 
has been criticised by some scholars for being too prescriptive (Trott & Hartmann, 2009), in 
general, the OI model has contributed to previous concepts and ideas for managing innovation 
(Huizingh, 2011). For instance, OI has added the idea of using competitors as possible external 
sources of innovation to the concept of user innovation (von Hippel, 1986; 2005). So it seems 
then, that even though concepts such as supplier innovation have been around for decades, OI 
has been able to provide new insights to them (Rosell & Lakemond, 2012). This idea of the 
usefulness and novelty of OI is briefly but critically presented in the next section.  

2.1.3. What is new about OI? 

During the first years after its origin, OI was proposed as a new paradigm (Chesbrough et al., 
2006) and it has steadily develop to be recognised as one. Even from a traditionalist point of 
view (Kuhn, 1963), OI can be considered as a paradigm for two reasons. First, most members 
of the IM scientific community have recognised it at a given time. Second, there is a large set 
of ‘exemplars’ that have been solved and evaluated by means of a specific set of OI 
assumptions providing positive evidence of its value. In addition, some scholars, but also 
practitioners, have argued that the emergence of OI was expected to happen eventually as the 
innovation process itself should be innovated and not restricted to be inflexible (Diener & 
Piller, 2013; Salmelin, 2013). Thus, it could be said that OI not only suggests a new 
perspective to see the innovation process but it also has a novel value proposition different 
from other innovation models. 
 
To understand the novelty of OI, it is necessary to review in general other innovation 
frameworks, models, and paradigms. According to Tidd and Bessant (2014) even if most 
innovation is messy, turbulent, and with a constant recycling between stages, its related process 
has still some degree of sequence. Van de Ven et al. (1999) compared this sequence with the 
metaphor of an ‘innovation journey’ in which according to contingent circumstances during the 
key phases of the innovation process, different specific models of the process could emerge. 
However, the idea of a sequence (journey) should not be confused with linearity, because while 
the former is related to continuous progression the latter is more narrow and limited. This can 
also be seen in the evolving appreciation of the nature of the innovation process. For instance, 
Rothwell (1992) suggested five generations of innovation models: simple linear models such as 
technology-push (up to 1960s) and need-pull (1960s to 1970), coupling models with feedback 
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loop (1970s), parallel models with integrated innovation (1980s), and systems integration and 
networking (from 1990s). More recently Berkhout et al.  (2006) argued that the evolution 
process should be synthesised to only four major progressions, with the last one ‘Open R&D’ 
being where innovation occurs within networks of specialised innovation actors such as in OI.  
 
Therefore, even from different angles the perception of the innovation models is progressing 
towards having more open and collaborative ones (van der Meer, 2007). Indeed, being critical 
towards the novelty of the OI model would involve comparing its strengths and weaknesses 
with all the other existing innovation models. However, this seems an impossible task 
considering that there are dozens of recognised innovation models in the literature. Moreover, 
if we consider that many organisations develop their own models to manage their innovation, 
then the number of available innovation models is practically unlimited (Marinova & 
Phillimore, 2003). For the sake of the argument of the novelty of OI, a comparison could be 
made with at least one well-known model such as the chain-link model of innovation proposed 
by Kline and Rosenberg (1986). In brief, this model suggests that innovation involves many 
interactions and feedback to create knowledge, including multiple inputs as a learning process, 
evading invention as a pre-process while still undertaking problem-solving, and it also includes 
non-R&D inputs such as design, training or exploration of new markets. 
 
So even though this model has proposed similar ideas on the use of non-R&D inputs or 
external knowledge, the OI model has some notable differences. For instance, the chain-linked 
model depicts the innovation process inside a firm where the innovator occasionally takes ideas 
from a common pool of knowledge to try to solve an internal design problem. However, in OI, 
the knowledge can come from different actors who can help the firm not only explore new 
knowledge but also exploit it. This exploitation usually takes the form of the commercialisation 
of an unused innovation to expand the market or create new ones (Chesbrough et al., 2006). 
This situation highlights the difference that in the chain-linked model, as in other IM models, 
innovation materialises only if a market already exists for it, whereas in OI, a market-push 
strategy is not needed to profit from innovations. In addition, the use of external actors for 
innovation could also resemble models, such as R&D networks where universities, large 
companies, and government labs build links to create and enforce IP rights (Wen & Kobayashi, 
2001). However, the use of several actors in OI has wider applicability because it is also useful 
for small firms, where formal protection methods to capture value, e.g., IP rights such as 
patents, are less feasible (De Backer & Cervantes, 2008; Huizingh, 2011).  
 
Other comparisons could be possible, but the main idea here is that the essence of OI, and thus 
one key difference with other innovation models, is that it connects the processes of acquiring 
external knowledge and exploiting internal knowledge externally (Huizingh, 2011). Moreover, 
many researchers and practitioners consider OI as part of an on-going phenomenon in the way 
organisations innovate in a more open and collaborative way. Conversely, a trend towards 
adopting and studying OI practices has increased because the model has been seen as a relevant 
means through which firms can explore external knowledge and exploit its own internal one 
(Jaspers & van den Ende, 2010). In fact, a review of the empirical research in OI adoption by 
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Schroll and Mild (2012) showed that the concept of OI was adopted in up to 45% of the firms 
in the studies and that OI can now be considered as a global trend occurring in almost all 
industries, sectors, and markets.  
 
Similarly and more recently, through a large-scale analysis using four waves of the Community 
Innovation Survey (CIS), Cricelli et al. (2015) confirmed that the proportion of firms adopting 
OI approaches has been increasing at a continuous and steady pace. All of the arguments 
mentioned above are indicators that researchers and practitioners have been convinced of the 
novelty and usefulness of OI as a model to manage innovation. Moreover, the originality of OI 
could be claimed on its holistic approach (Altmann & Li, 2011) that has provided a novel and a 
specific ‘face’ to a large collection of theories to study the innovation processes (Huizingh, 
2011), but also guided the assumptions of how these theories and other notions relate to each 
other under one ‘Open Innovation umbrella’ (Wikhamn & Wikhamn, 2013). 

2.1.4. What is missing in OI research? 

Since the concept of OI started to spread amongst the academic community, it has triggered 
several research agendas to fill the missing gaps in OI. The biggest and most ambitious 
research agendas are usually justified through a comprehensive literature review (LR) 
following suggestions for future research directions in OI. Therefore, ideas for relevant and 
fresh research in OI can emerge by considering these publications. For instance, Elmquist et al. 
(2009) proposed a model to better understand OI in the future based on two dimensions: locus 
of the innovation process and extent of collaboration. In the same year and as editors of a 
special issue in OI, Enkel et al. (2009) claimed that research shows more and more situations 
where OI is seen as valid. By being in the research frontier as key OI researchers and by using 
a firm’s process perspective they highlighted further research opportunities. These 
opportunities included studying with the same weight the outbound and coupled processes or 
focusing on cross-industry innovations (Gassmann, Wolff, & Stahl, 2004).  
 
Other highly cited LRs follow the same approach by directing the attention of future research 
towards different but related gaps in OI literature. For example, Gassmann, Enkel, and 
Chesbrough (2010) drew attention towards nine perspectives vital for developing an OI theory 
further. Lichtenthaler (2011) evaluated past literature in order to provide a framework for 
discussing OI processes at the organisational, project, and individual levels. In his multilevel 
framework Lichtenthaler emphasised knowledge exploration, retention and exploitation both 
internally and externally. He concluded with six specific research fields which OI could 
contribute. With a slightly different approach, Huizingh (2011) reviewed OI literature 
categorising it by the questions to which the concept relates more directly, i.e. what (the 
content of OI), when (the context dependency) and how (the process). Instead of giving a 
specific number of broad trends, he provided more specific research suggestions. More 
recently, Schroll and Mild (2012) reviewed most large-scale quantitative studies mainly 
focusing on OI adoption. A summary of these four literature reviews is shown in Table 2-2 to 
exemplify the different but convergent research opportunities in OI literature. 
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Table 2-2. Past trends and potential research directions based on OI literature  
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However, it should be noted that the previous four publications are only a handful of the 
reviews available. Thus, to find other important gaps in OI research it could be useful to 
conduct an extrapolation between the most relevant OI LRs in the form of a meta-review of 
literatures. An example of how this approach was useful to find a research gap for this thesis is 
shown in one of the appended papers (paper A). In this case, the criteria used to select the most 
relevant LRs was by choosing the ones with the highest Normalised Citation Impact Index 
(NCII; Holsapple, Johnson, Manakyan, & Tanner, 1994). The NCII is calculated as the total 
citations per publication divided by the publication longevity in years. According to this 
criterion, mainly 10 LRs were considered as the most relevant ones since the concept of OI was 
coined and these are listed in Table 2-3.  

Table 2-3. The most relevant literature review in OI according to its citation impact 

Title of publication Author/s (year) NCII 

How open is innovation? Dahlander & Gann (2010) 168.0 

Open innovation: State of the art and future 
perspectives Huizingh (2011) 127.5 

The future of open innovation Gassmann et al. (2010)  106.2 

Open innovation: Past Research, Current 
Debates, and Future Directions Lichtenthaler (2011) 72.8 

Leveraging External Sources of Innovation: A 
Review of Research on Open Innovation West & Bogers (2013) 47.5 

Exploring the field of open innovation Elmquist et al. (2009) 26.3 

Broadening the scope of OI: past research, 
current state and future directions 

van de Vrande, Vanhaverbeke, & 
Gassmann (2010) 16.6 

A critical review of empirical research on open 
innovation adoption Schroll & Mild (2012) 6.0 

Implications of Openness: A Study into (All ) 
the Growing Literature on Open Innovation Giannopoulou et al. (2010) 5.6 

Structuring of the Open Innovation Field Wikhamn & Wikhamn (2013) 2.5 

 
 

A detailed explanation of the methodology followed to conduct this meta-review and the 
analysis of 159 articles is provided in paper A (Ramirez-Portilla, 2015). In brief, the study in 
this paper focused on using a qualitative analysis comparing the theoretical perspectives used 
and the contexts studied in OI research. By analysing the trends on these two dimensions, it 
was possible to identify some research gaps and directions. In this sense, one of the main 
results of this study showed that OI is a complex multi-dimensional phenomenon that compels 
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us to use different perspectives in order to better understand it (Vanhaverbeke & Cloodt, 2014). 
Additional findings showed the extent to which several perspectives and contexts have been 
used so far to investigate OI, and consequently the combinations of these elements that could 
contribute to OI literature. Figure 2-2 shows part of the clusters resulting from the analysis 
together with the three clearest patterns of relationships between perspectives and contexts in 
OI research, which are: 
 

• SMEs and large firms in mature industries from the manufacturing sector studied 
mostly with organisational theory and views related to practices and modes of 
openness, but also with absorptive capacity and dynamic capabilities; 

• Large firms in high-tech industries from the service sector together with value chain 
stakeholders studied with processes and practices views, as well as views related to 
resources, knowledge, and capabilities; 

• Firms in high-tech emerging industries collaborating with external stakeholders and 
communities studied with lead user innovation, strategy and business models views, but 
complemented with network and systems theories. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-2. Linking theoretical perspectives and research contexts in OI studies 
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In conclusion, the study in paper A highlighted the importance of recognising the context and 
contingency dependency of OI for better understanding its scope, application, and results. In 
other words, we could say that one OI model does not fit all contexts. Therefore, to continue 
developing OI research that integrates earlier theories, contexts, and findings to arrive at a 
coherent OI body of knowledge (Lichtenthaler, 2011), it seems promising to use a partial 
narrowing-widening approach. This approach would entail narrowing the selected theories to a 
few but relevant ones and contrariwise, to widen the contexts where OI could be studied to 
confirm the validity of OI with these other theories. Based on these ideas, this thesis aims to 
contribute to the stream of research that focuses on investigating the adoption and effects of OI 
practices in manufacturing firms from mature industries. Moreover, it attempts to fill the gap of 
using a multi-perspective approach in Open Innovation that could provide novel evidence of 
unexpected implications by examining under-studied empirical contexts with varied but 
focused theoretical views. 

2.2. Choosing theoretical perspectives to study OI 

A constant rising trend in literature related to OI shows that it continues to receive great 
attention from scholars. Likewise, companies seem more and more willing to open up their 
innovation processes in order to exploit the opportunities offered by the external technological 
environment (Cricelli et al., 2015). However, the debate in Innovation and Technology 
Management (ITM) literature shows that there is also some strong criticism with respect to OI 
(see e.g. Trott & Hartmann, 2009). Some authors underlined that the concept is not particularly 
new, but, on the contrary, there is a long tradition on the topic of collaborative approaches for 
innovation (Freeman, 1974; Pavitt, 1984; von Hippel, 1986). Furthermore, other scholars 
claimed that the dichotomy between open and closed innovation models seems ‘artificial’ 
(Dahlander & Gann, 2010). This criticism builds on the idea that in the real world different 
degrees and different models of OI can be conceived in a continuum of possibilities highly 
influenced by the organisational and environmental contextual factors. 
 
Hence, investigations based on the analysis of OI degrees (Dahlander & Gann, 2010; 
Gassmann, 2006) with different arrangements of practices while considerably considering the 
firm context (Tidd, 2014) would be far more relevant for both scholars and organisations. 
Considering these ideas, characterising OI as practices more than any other type of endeavour 
could provide some interesting insights. Even though using practices, or a practice-based 
approach, could help study a wide spectrum of innovation related activities, it would be wise to 
leverage it with other theoretical perspectives. Therefore, in this research project two 
theoretical perspectives are mainly considered: a practice-based view and contingency theory. 
Both of these perspectives are better described and justified in further sections. In addition and 
for the purpose of using a multi-perspective approach, some of the studies take ideas from OI 
modes (although later characterised as a form of OI practices), elements from organisational 
theory, and also from views highlighting innovation driven by users and communities. In the 
next sections the rationale behind these choices is examined showing that the scope continues 
to be narrow enough to study OI while combining a few but relevant theoretical perspectives.   
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2.2.1. Available theories used in OI research  

It is often a challenge when conducting research to choose between different available theories 
to study a phenomenon. Similarly, when studying OI there are some theoretical perspectives 
that could have opposing views while others could add and converge towards understanding it 
better (Elmquist et al., 2009). Actually, it is not surprising to see different perspectives used in 
OI research, mostly because Chesbrough (2003b; 2006) recognised a vast source of 
antecedents when proposing the OI model. For an idea of the available theoretical perspectives 
to investigate OI refer to Table 2-4, which is adapted from the LR analysis in paper A.   

Table 2-4. Potential theories and theoretical perspectives to study OI  

Author/s 
(year) Theories / theoretical perspectives and views 

Dahlander & 
Gann (2010) 

A. archetypes (modes) of openness, B. network theory, C. transaction costs 
economics, D. absorptive capacity, E. practice-based view, F. complementary 
assets, G. user-driven innovation. H. exploration and exploitation, I. contingency 
theory, J. resource (knowledge)-based view 

Huizingh 
(2011) 

A, B, C, D, E, F, G, H, I, J, K. real options theory, L. competence-based view, M. 
organisational theory (change theory), N. business models perspective 

Gassmann et al. 
(2010)  

A, D, G, O. dynamic capabilities, P. process perspective, Q. tool perspective, R. 
institutional theory 

Lichtenthaler 
(2011) 

A, B, C, D, E, G, H, I, J, L, M (org. capabilities, learning, design), N, O, S. firm 
boundaries 

West & Bogers 
(2013) 

A, B, D, F, G, J, L, M (org. culture), N, O, T. technology-based view, U. market-
feedback 

Elmquist et al. 
(2009) 

A, B, D, F, G, I, M, N, S, T, V. leadership, W. evolutionary economics, X. 
innovation systems (national, regional), Y. industrial dynamics 

van de Vrande 
et al. (2010) 

A, B, D, E, G, J, K, L, M, N, O, X, Z. value creation and value capture, AA. 
relational view 

Schroll & Mild 
(2012) 

A, D, F, G, I, J, L, M, N, O, S, T, V, Y, AB. technology transactions, AC. upper 
echelons theory,  

Giannopoulou 
et al. (2010) 

A, B, D, G, H, J, L, M, N, O, Q, S, T, V, X, Y, AB, AD. strategy, AE. 
ambidexterity, AF. technology-push, AG. market-pull 

Wikhamn & 
Wikhamn 
(2013) 

A, B, C, D, F, G, I, M, N, O, Q, R, S, T, V, X, Y, AD, AH. promoter theory, AI. 
enactment theory, AJ. ecosystems theory, AK. social brokerage theory, AL. open 
system/society, AM. stakeholder theory 

 
 
As we can see in the previous list of LRs, researchers have proposed studying OI with 
numerous theories. Therefore an additional challenge with OI is to choose a theoretical view 
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appropriate for the research purpose and context while acknowledging and linking previous 
theoretical developments in IM. For instance, before OI was proposed the involvement of 
different stakeholders was widely recognised in the innovation process such as suppliers (see 
e.g. Bozdogan, Deyst, Hoult, & Lucas, 1998; Ragatz, Handfield, & Scannell, 1997) but also 
customers, consumers, and users (see e.g. Kaulio, 1998; von Hippel, 1986). Thus, a more 
valuable outcome besides mentioning previous theories would be to attempt to reconcile OI 
with these theories. From these endeavours, three of them are worth mentioning because of the 
focused attempt to find patterns in the OI literature.  
 
First, Bogers (2012) reviewed some of the main theoretical perspectives related to knowledge 
sharing in open collaborative innovation. Framing the discussion within theories of economic 
organisation and strategic management, he stressed the relevance of five perspectives: 
transaction cost economics, resource-based view, dynamic capabilities, knowledge-based view, 
and technology-based view. Second and more recently, Randhawa, Wilden, and Hohberger 
(2014) investigated OI theoretical foundations with a bibliometric approach where they noticed 
that OI literature could fall within different clusters. These included clusters related to 
technology integration and business models which have a close bond with other clusters related 
to absorptive capacity, exploration and exploitation of knowledge, and complementary assets. 
Also related but more distant, there are clusters related to the knowledge-based view, resource-
based view, dynamic capabilities, user-driven innovation, and network theory. Third, and with 
a more focused approach Vanhaverbeke and Cloodt (2014) related Open Innovation ideas to 
existing theories of the firm. While the relationship between these theories is more demarcated, 
they also recognised and emphasised the potential of understudied perspectives in OI such as 
business and corporate strategy, but also more traditional ones such as transaction costs, 
transaction value, resource-based view, knowledge-based view, relational view, and the 
resource dependency theory. 
 
Based on the LRs in Table 2-4 and the three above-mentioned publications it is possible to spot 
some of the most popular theories used to research OI phenomena. Three of them that seem to 
be used quite often to study OI are the resource-based view, absorptive capacity, and dynamic 
capabilities. However, it is appropriate to highlight at this point that an implicit goal of this 
research project is to provide novel outputs by not following conventional approaches to study 
OI. Therefore, these three theoretical views are not used as the theoretical core of this thesis. In 
any case and for the sake of clarity, a brief rationale of this choice is explained next.  
 
To begin with, a key aspect in the resource-based view (RBV) is that a firm needs a unique 
collection of resources, including capabilities and competencies, to be competitive (Barney, 
1986; Wernerfelt, 1984). These resources need to be valuable, rare, inimitable, scarce, and 
durable to better capture return rates and consequently create a sustained competitive 
advantage (Barney, 1991). Besides providing a clear definition of the nature of unique 
resources, the RBV has offered for many years a valuable explanation of how intangible 
resources can play a key role in achieving and maintaining competitive success for many firms 
(Jiménez-Barrionuevo, García-Morales, & Molina, 2011). However, it should be noted that the 
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RBV emphasises that a sustainable competitive advantage is based on the resources and 
capabilities owned and controlled within the boundaries of a firm (Vanhaverbeke & Cloodt, 
2014). Consequently, using this view would inherently direct the main research focus inside 
the firm and its internal manageable characteristics.  
 
The other two perspectives, absorptive capacity and dynamic capabilities, are both related to a 
capabilities-based perspective of a firm which considers capabilities as the organisation´s 
knowledge, skills, and experience (Richardson, 1972). Firstly, absorptive capacity (ACAP) is 
defined as ‘…the ability of a firm to recognise the value of new, external information, 
assimilate it, and apply it to commercial ends…’ (Cohen & Levinthal, 1990, p. 128). Because 
ACAP can be considered a multidisciplinary concept, it can be useful to link and understand 
phenomena in knowledge management, organisational learning, and IM (Jiménez-Barrionuevo 
et al., 2011). A specific case is the constant use of ACAP in OI literature (e.g. Brunswicker & 
Vanhaverbeke, 2011; Huang & Rice, 2009; Lazzarotti, Manzini, & Pellegrini, 2015; Spithoven, 
Clarysse, & Knockaert, 2010). Similar to OI, ACAP stresses a required balance between 
internal and external knowledge. Hence, a firm needs IRD capabilities to identify relevant 
technologies developed elsewhere and also to exploit external know-how (Arora & 
Gambardella, 1994). Nevertheless there is affinity between OI and ACAP, a weakness of 
ACAP to study OI is that it is mainly associated with the assimilation of external knowledge 
and is therefore limited to the inbound process (Vanhaverbeke & Cloodt, 2014). Although it 
has been proposed to complement ACAP with the idea of desorptive capacity (DCAP) defined 
as ‘a firm’s ability to externally exploit knowledge’ (Lichtenthaler & Lichtenthaler, 2009, 
p.1322), DCAP has not gained as much attention as ACAP in OI research. 
 
Secondly, and with a more broad scope on skills and competences, there is the concept of 
dynamic capabilities (DCs). DCs were initially defined as ‘the firm’s ability to integrate, build, 
and reconfigure internal and external competences to address rapidly changing environments’ 
(Teece et al., 1997, p. 516). These capabilities can be classified into the capacity to sense and 
shape opportunities and threats, to seize opportunities, and to maintain competitiveness through 
enhancing, combining, protecting, and, reconfiguring the firm’s intangible and tangible assets 
(Teece, 2007, p. 1319). Due to the idea of changing environments, a DC view considers that to 
obtain a sustainable competitive advantage the VRIN-ness of resources (Valuable, Rare, 
Inimitable and Non-Substitutable) is not enough and firms also need inimitable DCs. So it can 
be said that due to the dynamic nature of capabilities, the DC view complements the static 
focus of the RBV but also addresses issues of human agency and implementation of resources 
(Katkalo, Pitelis, & Teece, 2010). Moreover, the DC view is compatible with OI since it 
explicitly addresses important elements of OI such as the balance between internal and external 
knowledge (Teece, 2007). Nevertheless, both ACAP and DC views focus on the inbound 
process and somehow disregard the outbound process which is also a key element of the OI 
model (Vanhaverbeke & Cloodt, 2014).  
 
In summary, it seems that even though the outbound process is partially disregarded in the 
RBV, ACAP and DCs, there is some affinity between these perspectives and Open Innovation. 
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For instance, all perspectives directly and indirectly stress the relevance of developing or 
acquiring the resources, capabilities, capacities, and competences to create a sustainable 
competitive advantage (Vanhaverbeke & Cloodt, 2014). Aligned with this idea, some authors 
have related the required capabilities with routines (e.g. Nelson & Winter, 1982). For instance, 
the DCs can be formed from intentional routines (Eisenhardt & Martin, 2000) and these 
include in their microfoundations distinct skills, process, procedures, structure, decision rules, 
and disciplines (Teece, 2007). Still, it seems that resources and capabilities are more 
commonly rooted in creative managerial and entrepreneurial acts rather than rooted in certain 
change routines (Katkalo et al., 2010). Moreover, it is critical to consider that competitive 
advantage not only occurs from the control or acquirement of specific resources and 
capabilities, but mainly from the way in which these are used (Penrose, 1959). 
 
A similar situation happens in the Open Innovation paradigm where the existence of valuable 
external (re)sources of knowledge should not be implied as an automatic process of inflow of 
new ideas into a firm (Vanhaverbeke & Cloodt, 2014). No, external knowledge can only be 
identified and incorporated when a firm develops certain practices to facilitate OI processes 
(Dahlander & Gann, 2007). Thus, it could be said that it is mainly the daily practices through 
which specific resources and capabilities are used that are the mechanisms bringing together, 
identifying, and seizing valuable internal and external knowledge dependent on the 
organisation and its (changing) environment. Considering the arguments above, instead of 
views based on capabilities or resources, this research project emphasises the OI practices and 
the context where they occur. More specifically, first it considers a well-established 
perspective such as contingency theory to recognise the context dependency of OI. Second, it 
considers and pushes forward the relevance of a practice-based view in OI to provide a more 
realistic but still theory-based perspective on the role of the OI activities adopted and practiced. 

2.2.2. Contingency theory as an ‘oldie but goodie’ for OI 

The word contingency is commonly associated with an emergency or eventuality that might 
happen when in fact its meaning could have a more significant scope. Contingency is defined 
in the dictionary as ‘something liable to happen as an adjunct to or result of something else’ 
(Merriam-Webster Inc., 2004, p. 261). It is in the last part of this definition where the effect of 
‘something’ is recognised and thus signals an important aspect of the term. This can be further 
established with the definition of the related word contingent as ‘the quality or state of being 
dependent on or conditioned by something else’ (Merriam-Webster Inc., 2004, p. 261). 
Therefore, it could be said that from a semantic point of view, even if contingency and 
dependency are not synonyms, the two concepts are closely interlinked and they might be used 
as proxies of each other.  
 
In social sciences contingency has been used as a concept to propose theories that could 
explain how some few but relevant constructs are influenced by many internal and external 
constraints. Because of its varied applicability, there could be different contingency theories 
such as the ones related to leadership (Fiedler, 1964), decision making (Vroom & Yetton, 
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1973), and organisational communication (Wiio, 1978). Even if these theories are different, 
what all of them have in common is the recognition that certain constrains (factors) determine 
the status of the firm, its subsystems, and the environmental suprasystem. Thus, it has been 
acknowledged for many years that the interaction between an organisation and the environment 
is contingent upon internal and external stimuli but also upon the degree of freedom allowed by 
these constraints (Lawrence & Lorsch, 1967). Because of this similitude, then it is possible to 
talk about a Contingency Theory (CT) but with numerous and possible applications. In general, 
the CT could be one of the many approaches considered in organisation theory. However, 
because its nature focuses more on an environmental perspective it seems therefore appropriate 
to consider them distinctly. 
 
Historically, CT has had several precursors, some more and others less recognised, which have 
gradually contributed to its development. For instance, some of the first management theorists 
such as Henri Fayol and Fredrick Taylor although not explicitly mentioning it, have 
acknowledged that situational factors were relevant for managing an organisation. Several 
years later it was formally proposed that successful firms in varied industries with different 
technologies were conditional on specific organisational structures (Woodward, 1958). 
Similarly, and more related to innovation, it was emphasised that the suitability of different 
forms of organisations were contingent on specific environmental variables (Burns & Stalker, 
1961). Even if it was Lawrence and Lorsch (1967) who explicitly mentioned the term CT, 
other previous authors already proposed some of its basic assumptions (Fiedler, 1964). In this 
regard, due to the work of several researchers in different disciplines (e.g. Fiedler, 1964; 
Vroom & Yetton, 1973; Wiio, 1978), it is now possible to talk about the main ideas of CT 
which are listed below: 
	  

• There is no universal or one best way to manage 
• The design of organisations and its subsystems must ‘fit’ with the environment 
• Effective organisations not only have a proper ‘fit’ with the environment but also 

between subsystems 
• The needs of an organisation are better satisfied when it is properly designed and the 

management style is appropriate both to the tasks undertaken and the nature of the 
work group 

 
It is also important to acknowledge that studies using CT are not free of critiques. For instance, 
contingency-based research could (1) presume contingency relationships that may not exist, (2) 
neglect the fact that there are different means to achieve the same end, and (3) causality could 
run either way (Fisher, 1998). In any case, just as a contingency perspective has long governed 
the discourse on organisation design (Mintzberg, 1979) it seems that CT offers a possible 
alternative to understand organisational phenomena (Barney, 1985) such as innovation. 
Moreover, IM phenomena is not only complex and dynamic but it is subject to the 
contingencies of time and history (Teece, 2006). This idea indicates that contingent factors 
could be characterised by a wide range of intricate constructs but also possibly by simple 
variables. Considering this, it would be impossible to list all of them, and thus below only 
some relevant factors related to management, IM, and Open Innovation are mentioned. 
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First, it is relevant to remember that CT of management was initially proposed as an approach 
to be applied and solve problems situationally. In this sense, systems and contingency views 
were assumed to represent a step towards the unification of science, less abstraction, and more 
unambiguous patterns of relationships (Kast & Rosenzweig, 1972). Similarly, CT was 
considered as a unifying solution to the issue that many other approaches such as the process, 
the quantitative, and the behavioural cannot be applied to every organisation because of critical 
factors (Luthans, 1973). Aligned with this idea, critical factors include, but are not limited to 
the technologies used, industry, firm size, strategies, competitors, cost of capital, firm age, 
markets, laws, policies, and available resources amongst many others. In fact, the variety of 
potential factors implicitly shows that a contingency perspective does not neglect the relevance 
of resources (e.g. RBV) and capabilities (e.g. DCs) since the studied phenomenon can also be 
dependent on these.  
 
In management literature, as in other disciplines, the development of CT included the 
demarcation of key contingent factors. In this regard, the performance of an organisation is 
dependent on the alignment of its strategies and main factors in which the organisation 
operates (Duncan, 1972). These factors comprise the organisational (or internal) environment 
and the external environment. This category of factors or characteristics in internal (related to 
the organisational context) and external (related to the environmental context) became widely 
accepted. For instance, organisational and environmental characteristics helped to describe the 
key dimensions of informal social relations in organisations (Barney, 1985).  
 
Certainly, other categorisations of factors have been proposed. In information management 
systems, elements such as strategy, structure, size, environment, technology, task, and even 
individuals are highlighted as contingency variables (Weill & Olson, 1989). In business 
strategy, the categories of contingent control variables include (1) uncertainty, (2) technology 
and interdependence, (3) industry, firm, and size, (4) competitive strategy and mission, and (5) 
observable factors (Hofer, 1975). Similarly, in management control systems, contingent factors 
are environment, technology, age and size, structure, strategy, and culture (Fisher, 1998). A 
number of studies have used contingency views to study management phenomena. These can 
range from linking project success to history and context (Engwall, 2003), programme 
management competences dependent on programme types (Miterev, Engwall, & Jerbrant, 
2015) to specific contingency factors supporting the implementation of performance 
measurement systems (Brem, Kreusel, & Neusser, 2008).  
 
Consequently, it is not surprising to find studies focusing on the effect and weight of 
organisational, environmental, and strategic factors on INNO and firm performance (see e.g. 
Brem, 2011 or Vij & Bedi, 2015). Likewise, CT and other contingency views have proven to 
be useful to understand open and collaborative innovation phenomena. For example, 
researchers have proposed theoretical frameworks stressing that different collaboration and OI 
modes are dependent on the coherence with certain contextual factors related to managerial, 
strategic, and organisational characteristics (Lazzarotti & Manzini, 2009). Others have 
emphasised the importance of the ‘right conditions’ to implement OI in new product 
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development projects (NPD). Such contingent conditions include the breadth and depth of 
collaborations, ambidexterity of relationships, type of innovation, product complexity, and the 
appropriate regime (Bahemia & Squire, 2010). 
 
Moreover, recent studies have clearly argued in favour of emphasising context-dependency, 
CT, and particular contextual factors to analyse OI. In this regard, it has been suggested that 
the managerial focus of OI collaborations is contingent on different strategies namely 
networking, co-ordination, co-operation, and collaboration (Ollila & Yström, 2013). Openness 
at the project level could also be affected by team and task characteristics, such as team size, 
learning distance, strategic importance, technology and market uncertainty, and relevance to 
the main business (Kim, Kim, & Lee, 2015). More recently, it seems that a research stream is 
recognising the relevance of contextual factors influencing the degree of openness, INNO, 
performance, and other outcomes (Bengtsson et al., 2015; Lazzarotti, Manzini, Nosella, & 
Pellegrini, 2015; Lazzarotti, Manzini, & Pellegrini, 2015; Stefan & Bengtsson, 2014) 
suggesting the usefulness of CT in OI studies. 
 
To conclude, it is worthwhile to mention that almost a decade ago a contingency approach was 
called for to comprehend the contextual characteristics that determine OI effectiveness 
(Gassmann, 2006). Linked with this, even if different levels of contingency analyses are 
possible, it seems appropriate to focus only on few: to study the simultaneous presence of 
multiple contingency factors in determing an optimal outcome variable (Fisher, 1998). 
Withouth a doubt, these factors need to include routines and practices, which although they 
involve the automated selection of ‘choices’ (Nelson & Winter, 1982), adaptive and 
behavioural rules are also contextual (Smith, 1984). Moreover, OI is driven by its sorrounding 
ecosystem, including all the stakeholders and the activities they actually experiment with and 
practice (Salmelin, 2015). Therefore, critical factors associated with the ecosystem where 
certain OI practices happen also need to be considered. Consequently and as Huizingh (2011) 
asserted, contextual factors are essential in OI studies because they can be related to the 
adoption level of OI, moderate the relationship between OI and performance, and also be 
linked to the application of particular OI practices. 

2.2.3. A practice-based view of OI 

The previous sections have stressed and justified the importance of developing certain 
practices that facilitate OI (Dahlander & Gann, 2007) while considering the influence of 
contextual factors. Linked with this argument, this section further describes the idea of a 
practice-based view (PBV) useful to study OI. To begin with and since it is the main term used 
in this thesis; it is useful to clarify the selection of practices and not other similar concepts. 
According to the dictionary, the word practice can be defined as doing or performing 
customarily or habitually so as to become proficient (Merriam-Webster Inc., 2004). While this 
definition provides clarity of the regular nature of a practice, the possible synonyms of practice 
complicate its meaning and scope. To exemplify this, Table 2-5 lists terms commonly 
associated with the word practice with some of their usual synonyms. 
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Table 2-5. Terms commonly associated to the concept of ‘practice’ 

Term Examples of Synonyms* 

Practice  As routine or usual procedure: habit, method, proceeding, mode, rule, process 

Practice  As exercise or application of something: action, operation, discipline 

Activity Action, enterprise, exercise 

Effort Endeavour, exercise, act, enterprise, venture, intention, attempt, undertaking 

Task Assignment, effort, exercise, undertaking, enterprise, function 

Process Action, method, mechanism, operation, procedure, proceeding, rule, technique 

Action Activity, operation, plan, process, enterprise 

Technique Approach, capability, capacity, mode, procedure, routine, system 

Mode Approach, form, mechanism, method, procedure, process, technique, practice 
* Taken from Merriam-Webster Online Thesaurus 
 
From the synonyms included in the table, we can make some important assumptions. First, a 
large number of words are associated with the term practice even though the table only 
includes a handful of the available ones. Second, many of the synonyms of the terms overlap 
with each other signalling that in reality there is not much difference between using one or 
another. Third, although some of the terms seem to have more affinity with the concept of 
practice, these present some semantic drawbacks. For instance, the term activity presents a 
more limited number of synonyms compared to practices, which indicates its relative limited 
scope. Also, the term effort has some negative value-laden synonyms such as intention, attempt 
or undertaking related to something unfinished or even just attempted.  
 
Fourth and most relevant for the argument of using practice (and thus, a PBV), the term 
practice implies some unique features in comparison to the others. More specifically, practice 
involves the notion of being a routine or usual procedure which is not frequently indicated by 
other terms. Moreover, practice does not appear as a common synonym for all the other terms 
(but the term mode) suggesting it has the potential to encompass other terms (including the 
ones in Table 2-5). However, it should be mentioned that because there is a clear link between 
the terms mode and practice, this term is also included in the proposed PBV. Likewise, and as 
explained further, models are included as another way of characterising OI practices. 
 
While the previous statements provide sound arguments to choose practice over other terms, a 
brief comparison with the term activity is provided next. According to the dictionary, the word 
activity can be defined as organised behaviours or actions done for a particular purpose 
(Merriam-Webster Inc., 2004). Comparing this definition with the one of practice previously 
stated, the main difference of the habitual or routine nature of the performed actions becomes 
apparent. This important contrast could be related to management literature in the sense that 
organisations can be seen as systems of routines (Nelson & Winter, 1982) rather than sporadic 
actions. Indeed, organisations can also be analysed as networks of activity systems by using 
theories related to knowledge (Blackler, Crump, & McDonald, 2000). However, before talking 
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about knowledge (as a resource or a capability), the focus should be on how knowing is 
attained in the course of practice while considering social contexts (Blackler, 1995). It seems 
then that focusing on practices, and consequently using a PBV, could provide similar insights 
than using other terms. Besides, another advantage is that a practice-based perspective could be 
used with other perspectives (Nicolini, Gherardi, & Yanow, 2003). Moreover and based on the 
ideas above, using a PBV could be useful not only to focus exclusively on knowledge transfer 
activities, but also to consider other type of practices used to spur and manage OI. 
 
In this regard, it also needs to be acknowledged that besides practices, OI can also be 
characterised in real contexts in terms of processes, activities, approaches, and many other 
concepts. However, as Elmquist et al. (2009) noticed, OI can be mainly described as a group of 
specific practices. Another view is that OI can be ‘both a set of practices for profiting from 
innovation and a cognitive model for creating, interpreting and researching those practices’ 
(West, Vanhaverbeke, & Chesbrough, 2006, p. 286). Therefore, focusing on practices, 
including models as a type of variation, could be used to understand the adoption of OI. This 
approach can be justified since several researchers have implicitly investigated OI under a PBV 
while others have stated it more clearly (see e.g. Russo-Spena & Mele, 2012). In any case, and 
for clarifying the scope of a PBV, some assumptions need to be stated. First of all, it should be 
recognised that although the notion of practice (praxis) has been understood for centuries, there 
is no such thing as a unified practice theory but instead different traditions connected by 
theoretical resemblances offering a practice-based approach (Nicolini et al., 2003). 
 
Next, based on the Marxist notion of practice, it can be said that a practice is an 
epistemological principle because we only know that which becomes the subject of our 
practice (Nicolini et al., 2003). In this tradition, practice is seen as a system of activities 
reflecting the social and historical context of that practice. Similarly, the phenomenological 
concept of practice assumes that it is a system of activities in which knowing is not separate 
from doing (Gherardi, 2000). This meaning-making notion is directly related to the idea that 
knowledge in the organisational context could be understood from several perspectives. 
Although two of them, the cognitive and the structural, seem to be the most conventionally 
used, the practice-based approach can also provide enhanced explanatory power. Thus, it 
seems that using a PBV on organisations considers that practice as an organisational routine is 
the carrier of operational knowledge in organisations (Gherardi, 2000). So, a PBV implies and 
accentuates that knowing precedes knowledge, for the latter is an institutionalised version of 
the former (Nicolini et al., 2003). 
 
By adopting a PBV, it could be possible to use a different perspective to understand knowledge 
and innovation in organisational settings. For instance, a study could provide novel findings 
related to knowledge and knowledge creation by using a practiced-based epistemology instead 
of more traditional approaches such as the cognitive or structural perspectives (Nascimento 
Souto, 2014). In this regard and more related to studying innovation, the notion of practice is 
commonly used in organisation studies but with several different perspectives, e.g. 
organisational routines (Nelson & Winter, 1982). However, it seems there are two broad 
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notions of practice in social sciences research: practice as what actors do, and practice as a 
epistemic-normative concept (Geiger, 2009).  
 
The first notion relates practices to activities within organisations performed by certain actors 
and it is usually used as synonymous with routines, processes, and activities (as exemplified in 
the beginning of this section). Practice as this notion could help reflect the fluid nature of OI 
and signal that this research project is closer to the reality (and problems) of practitioners by 
providing practical knowledge. However, this notion has been criticised for using the term 
practice in colloquial ways, which might not help in understanding what happens within 
organisations. Contrariwise, the second notion of practice as an epistemic-normative concept 
emphasises that organisations are a socially constructed interconnection of practices with a 
collective, contingent, institutionalised and normative character (Gherardi, 2000). Because this 
notion stresses the subjective and emotional character of knowledge, it can be useful to reveal 
socially constructed phenomena like the emergence of innovations or technology (Geiger, 
2009). Based on the advantages and disadvantages of these two logics, a mix of the two 
notions of practice is considered in this project in order to study OI phenomena more critically.  
 
To conclude, it is relevant to notice that the role of managerial and organisational practices in 
explaining OI phenomena has increased consistently in the last years (Elmquist et al., 2009; 
Giannopoulou et al., 2010; Ollila & Yström, 2013). This was expected because since almost a 
decade ago, Open Innovation has been recognised as ‘both a set of practices for profiting from 
innovation and a cognitive model for creating, interpreting and researching those practices’ 
(West et al., 2006, p. 286). Because the idea of OI derives to a great extent from managerial 
practice, there is an opportunity to integrate the actual practices to manage innovation with 
other organisational approaches (van de Vrande et al., 2010). For instance, some views 
conceptualise knowledge as core capabilities which are required for a firm to perform certain 
practices (Gherardi, 2000). However, solely using a view like this (e.g. DCs) would obscure 
the relevance of practices. Conversely, it is recognised that a possible critique of solely using a 
PBV to study OI could be the obvious connection between this approach and the OI model. But 
on the other side and from a real-world viewpoint, practices cannot be disregarded since they 
are part of human existence and thus they are co-present in everyday organisational life, 
learning, communication, and innovation (Gherardi, 2000), regardless of the management 
theories or models that researchers choose to study them. 

2.2.4. OI as practices and habitual modes 

Once the choice of using a PBV has been explained and justified, it is then vital to describe 
better how practices can be related to OI. In this regards, two perspectives are chosen in this 
thesis: (1) OI as practices and modes that are regularly performed, and (2) OI as models of 
interacting practices with multiple possibilities of configurations based on the varieties of three 
specific elements.  
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To elaborate on the first perspective, it is important to remember that organisations have 
historically invested a great amount of resources in IRD to drive innovation. However, current 
stronger global competition has influenced higher knowledge sharing and collaboration on the 
innovation process in firms (Gassmann, 2006). OI as the idea of opening the firm’s innovation 
processes was conceived by using ideas from traditional management but enriched to represent 
modern innovation practices by firms (van der Meer, 2007). Therefore, a common way to 
operationalise OI is through three main types of practices by firms: INB (or outside-in), OUT 
(or inside-out) and coupled activities (Gassmann & Enkel, 2004).  

 
The adoption of these practices does not imply that a firm should stop its established internal 
innovation. Instead, the OI model suggests that internal innovation in a firm, e.g. R&D, should 
be balanced with other sources of knowledge and paths to market (Huizingh, 2011). In other 
words, to benefit the most from its technology a firm ‘can and should use external ideas as 
well as internal ones, and internal and external paths to market’ (Chesbrough, 2003, p. 16). 
Thus, by opening up the innovation process firms can complement and leverage their R&D 
investments with outside partners (Colin C J Cheng & Huizingh, 2014). These outside partners, 
e.g. individuals or universities, have been studied less often as paths to new markets outside the 
firm and more frequently as external sources of innovation (West & Bogers, 2013).  
 
According to OI literature, it seems that the three main types of practices, i.e. INB, OUT, and 
coupled, can be more or less be open (Huizingh 2011). Thus, OI should not be considered as a 
dichotomy but as a continuum with different degrees of openness (Dahlander & Gann, 2010). 
Moreover, these assumptions seem to be applicable in most type of industries, including 
mature ones. For instance, one of the first studies of OI in mature industries by Chesbrough 
and Crowther (2006) showed INB innovation to be the dominant mode in practice. Similarly, 
Vanhaverbeke’s (2006) and van der Meer’s (2007) studies on Dutch SMEs from mature 
industries indicates that in this context, the activities to import innovation from external 
sources are more frequent than the exporting ones, which is due to great barriers perceived in 
mechanisms to exploit internal innovation. Both studies have influenced research agendas 
including the ones focusing mainly on INB practices, in mature industries or even a 
combination of both (Lazzarotti et al., 2010). 
 
Based on this, we can see that studies focusing mainly on INB OI are frequent and equally 
valuable even if not considering the three modes of OI (e.g. Chiaroni et al., 2010; West & 
Bogers, 2013). Likewise, recent research confirms the existence of greater adoption of INB 
versus OUT in firms from mature manufacturing industries. For example, Chiaroni et al.’s 
(2011) study on the largest cement firm in Italy confirmed that INB OI is already widely 
adopted in practice, however the OUT dimension has not been completely implemented. 
Similarly, Ili et al.’s (2010) study on the German automotive industry, a widely known mature 
asset-intensive industry, shows INB activities having a higher rate of implementation over 
OUT ones. These findings together with other studies seem to indicate that while coupled 
activities are not so clearly differentiated in all industries, OUT activities are more diffused in 
high-tech firms, and INB activities are more frequent in low-tech firms (Gassmann & Enkel, 
2004) and mature industries (Chiaroni et al., 2010). These findings suggest that a suitable way 
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to investigate OI in mature industries is by setting aside coupled practices and keeping the INB 
and OUT practices theoretically and empirically separated (Chiaroni et al., 2011).  
 
In addition, it is vital to recognise that the construct of internal innovation could also be 
considered as a particular and key concept for empirical studies on the adoption of Open 
Innovation. ITM literature has long recognised firms cooperating with external partners in its 
internal innovation process (De Backer & Cervantes, 2008). The same case is visible with the 
enrichment of internal innovation processes, mainly R&D inside firms, by external knowledge. 
For example, the concept of ACAP (Cohen & Levinthal, 1990), relates to the firm’s ability to 
identify information from external sources, assimilate it, and further employ it to commercial 
ends. Related to this, R&D inside a firm plays a major role as the ACAP might be created as a 
by-product of a firm´s R&D investment (Cohen & Levinthal, 1990, p. 129). Thus, this example 
shows the relevance of IRD for developing ACAP but also that an increase in IRD efforts 
could also increase external knowledge sourcing (Veugelers, 1997).  
 
Another example is the notion of exploration and exploitation (March, 1991) which has also 
been used recurrently as a reference for OI studies (Dahlander & Gann, 2010; Huizingh, 2011). 
More specifically, INB OI relates to the firm´s capabilities to explore sources of innovation, 
while OUT OI is more related to the firm´s capabilities to exploit current knowledge and 
technology (Bianchi, Cavaliere, Chiaroni, Frattini, & Chiesa, 2011; Chiaroni et al., 2011). 
These concepts could also be related to practical capacities inside the firm namely R&D of new 
technologies. In addition, when trying to gauge OI in the most analytical way it seems 
necessary to clearly divide OI practices while still considering IRD in order to have a better 
measure of OI. Examples of this include using empirical measures for each key innovation 
practice such as firm´s patents (De Backer, López-Bassols, & Martinez, 2008) or proposing 
validated measurement scales for all types of OI practices (Colin C J Cheng & Huizingh, 
2014).  
 
In this regard, several approaches to fully measure and grasp OI have not only considered the 
two main OI practices (INB and OUT) but also IRD. For instance, studies have included using 
an index depending on the level of OI policies within a firm and its network in terms of 
producing, consuming and distributing knowledge and technology (Yun, Won, Hwang, Jung, 
& Kim, 2013). In this case, a firm has a higher OI index (or openess) if it is involved in the 
three types of practices but also if it uses a larger number of activities. This index could be 
similar to the idea of breath and depth in the adoption of OI (Laursen & Salter, 2006) but with 
a higher emphasis on the role of IRD. In any case, it seems widely accepted that the capacity to 
innovate internally also needs to be accounted for as part of the empirical indicators measuring 
OI (OECD, 2008a). This trend has started since the incorporation of some OI-related questions 
in the Oslo Manual (OECD, 2005) and have continued in all the waves of the CIS (Eurostat, 
2013). Likewise, the recognition of IRD and OI practices is clear in managerial tools to gauge 
the INNO of firms such as the IMP3rove assessment (Brunswicker & Vanhaverbeke, 2011) or 
the Open2-Innova8ion Tool (Caird, Hallett, & Potter, 2013). Based on these rationales, Figure 
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2-3 depicts how all the innovation practices inside a firm could be considered as three non-
sequential but closely related constructs to the adoption of OI.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-3. Capabilities and activities interlinked under an OI approach 

Based on the above, before looking for innovative solutions through external sources of 
technology, a firm must have a strong R&D ability (Veugelers, 1997; Xiaobao et al., 2013). A 
lack of this type of ability would suggest a weak internal innovation capacity, or IRD, that 
would not allow a firm to attract partners and thus, would lack external sources to innovative 
(Negassi 2004). Actually, the importance of this ability is documented in literature that 
confirms the positive effect of a firm’s innovation capacity when competing and surviving 
against others. In addition, the OI model suggests neither stopping IRD nor fully outsourcing 
it; rather the model suggests completing IRD through external ideas (Chesbrough & Crowther, 
2006). So in brief, we can say that the internal innovation capacity driving a firm’s IRD relies 
greatly on the critical knowledge inside the firm. Thus, key IRD practices and routines can help 
to integrate internal and external resources and ideas. Because this integration can be made 
through (INB and OUT) OI practices, it is correct to assume that internal R&D continues to be 
a key element in the OI model (Xiaobao et al., 2013).   

2.2.5. OI as models of interacting practices  

Besides OI practices as regularly performed activities, the second perspective considered in 
this thesis relates to OI as models of interacting practices with multiple possibilities of 
configurations. The notion of models are considered because OI can be implemented through 
these but also because different models of OI are linked to different strategic, managerial, and 
organisational practices (Manzini et al., 2013).  
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Therefore, the degree to which a firm can adopt OI models can be framed in a variety of ways 
according to literature. For instance, Laursen and Salter (2006) introduced the concepts of 
partners’ breadth (i.e., number of sources used for OI) and depth (i.e., intensity of collaboration 
with each source) of external sources. This approach was later revisited by Keupp and 
Gassmann (2009) but still widely accepted in OI literature. Researchers such as van de Vrande 
et al. (2009) studied different degrees of openness in terms of level of integration and time 
horizon. Pisano and Verganti (2008) studied the differences in governance and participation 
models related to OI. Lazzarotti and Manzini (2009) introduced two variables influencing OI 
models: the partner variety (number and type of different partners), and innovation phase 
variety (the number and type of phases of the innovation process opened to external 
contributions in and/or out). Bianchi et al. (2011) further developed this idea by adding INB 
and OUT as organisational modes of OI to be used with certain R&D phases and partners. 
Likewise, other researchers (Huizingh, 2011; Oh & Rhee, 2010; Wu, 2006) have emphasised 
the possibility of different model configurations based upon the different types of content 
provided by the partners while stressing the weight of context characteristics.  
 
Following these contributions, it is logical to assume that firms may tailor their specific OI 
model and this choice is inherently related to some context characteristics of a firm´s 
environment. Although a specific OI model may have different dimensions according to 
different authors, a parsimonious perspective may focus on the variety of ways a firm 
collaborates with different partners, during different innovation phases and interacting with 
different objectives. Considering this idea, this thesis adopts one of the first and most accepted 
works on partner variety by Laursen and Salter (2006). Similarly, it considers the variety of the 
innovation phases when collaboration and OI practices take place. In this respect, several 
authors have proposed a variety of specific phases. For instance, Bergström et al. (2010) 
suggested four phases where collaborations can support product development: inspiration, 
identification, ideation, and implementation. Dewangan and Godse (2014) proposed four 
phases: generation, incubation, commercialisation, and realisation. More focused on co-
creation but still related to OI ideas, Russo-Spena and Mele (2012) suggested ‘five co-s’ for 
innovating practices: co-ideation, co-valuation, co-design, co-test and co-launch.  
 
While the proposition of the later phases is valuable, there are a variety of phases well 
recognised in OI literature. These were proposed by Lazzarotti and Manzini (2009) who 
labelled them as idea generation, experimentation, engineering, manufacturing, and 
commercialisation. These five phases have been revisited and confirmed with subsequent 
studies (e.g. Lazzarotti et al., 2011) demonstrating its validity and usefulness. Moreover, these 
phases have been recently proposed to be studied with a third dimension of openness related to 
content variety (Manzini et al., 2013). In fact, studies addressing and extending the 
understanding of content variety in OI have been urgently called for (see e.g. Huizingh, 2011). 
Following this call, in recent years some researchers have started to empirically investigate this 
dimension of OI with positive results. For instance, Bengtsson et al. (2015) considered content 
variety with two dimensions: explorative knowledge content such as access to new 
technologies or markets by suppliers (Azadegan & Dooley, 2010; Yan, Azadegan, & Oke, 
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2014) and exploitative knowledge content such as technological and supply chain management 
capabilities (Oh & Rhee, 2010; Wu, 2006).  
Considering the ideas above, the adoption of OI as a model of interacting practices between 
partner, innovation phase, and content variety is also considered. Figure 2-4 shows a 
representation of these three varieties inspired from similar three-dimensional conceptual 
models suggested to understand OI (e.g. Bianchi et al., 2011). The figure also shows the 
operationalisation of these dimensions taken from recognised literature (Azadegan & Dooley, 
2010; Gassmann & Enkel, 2004; He & Wong, 2004; Laursen & Salter, 2006; Lazzarotti et al., 
2011; Lazzarotti & Manzini, 2009; Oh & Rhee, 2010). 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-4. OI models based on the possible variety on three key elements  
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adoption of OI could equally depend on these factors considering that the sources and purposes 
of innovation are contingent upon the internal and environmental context (Pavitt, 1984). In 
fact, the idea that OI models and practices are sensitive to context and contingency, is not 
surprising since the nature and patterns of innovation are contingent and can differ deeply by 
strategy, firm, and sector (Tidd, 2014). Thus, the relevance for firms to adopt Open Innovation 
can also differ depending on other factors including their sector, industry maturity, technology 
intensity, and mostly size.  

2.3.1. OI and manufacturing industries 

The importance of the manufacturing sector should not be doubted. In fact, it is relevant to the 
economy solely by its output, number of workers and number of enterprises falling into this 
category. Manufacturing firms not only support local, regional, and national economies but 
they are also the cornerstone of innovation. In fact, they fund most corporate R&D and the 
resulting innovations can improve life standards and drive the development of other sectors and 
industries (Langdon & Lehrman, 2012). Thus, it is not surprising that some firms used initially 
to study OI belonged to this sector (Chesbrough, 2003a; 2003b; Gassmann & Enkel, 2004).  
 
In fact, trends researching OI in empirical settings logically paralleled other trends in 
innovation studies including the manufacturing sector as a recurrent source of data. A clear 
case is the use of surveys, which were amongst the earliest and most popular sources of 
empirical data for OI (West et al., 2014). For example, when Laursen and Salter (2006) used 
Europe’s CIS to highlight the limitations of OI, they started (without foreseeing it) a trend on 
using the CIS as a reliable source of OI data. In this sense, while they mainly focused on OI 
practices in some industries from the manufacturing sector, their publication triggered the use 
of the CIS to study a variety of phenomena related to external sources of collaborative 
innovation in other sectors and industries also included in the CIS (Eurostat, 2013).  
 
Certainly, it is not surprising that the CIS is used in several studies as a source of reliable 
innovation data since it was designed to measure several aspects of it. What it is more 
interesting about the CIS is that it is mostly used to study innovation using sectors or industries 
as a key contextual factor. Examples of these can be found in several studies (e.g. Conte, 2002; 
Mothe & Thi, 2010; Robertson, Smith, & Tunzelmann, 2009) in which industry diversity is 
considered a key external characteristic of the firm’s environmental context influencing several 
organisational phenomena. Similarly, data from the CIS has been used to investigate different 
aspects of OI adoption and implementation. While some studies focused only on the 
manufacturing sector, others underlined its difference from other sectors. Thus currently, using 
the CIS data to research OI is a common practice (e.g. Barge-Gil, 2013; Cricelli et al., 2015; 
Ebersberger, Bloch, Herstad, & van de Velde, 2012). 
 
So, it is recognised by the ITM community that the CIS provides a great amount of data about 
collaborative approaches to innovate. However, it has been cautiously criticised as not being 
the best option to collect OI related data since its purpose is more general and it is addressed to 
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a broader sample (Martini, Aloini, & Neirotti, 2012). In addition, some researchers have 
sporadically mentioned (certainly not published) that the results of the CIS can only be a proxy 
of OI constructs, and thus a survey specifically tailored to collect OI constructs would be more 
appropriate. For instance, a tailor-made Open Innovation Survey (OIS) can be equally valuable 
to investigate OI solely in manufacturing SMEs (Theyel, 2013) or most types of manufacturing 
firms (e.g. Bengtsson et al., 2015; Grundström, Sjöström, & Öhrwall Rönnbäck, 2013; Manzini 
et al., 2013; Podmetina & Smirnova, 2013; Stefan & Bengtsson, 2014). Likewise, an OIS can 
support investigating more specific manufacturing industries such as automotive (De Massis, 
Lazzarotti, Pizzurno, & Salzillo, 2012; Di Minin, Frattini, & Piccaluga, 2010; Ili, Albers, & 
Miller, 2010; Karlsson & Sköld, 2013; Lazzarotti, Manzini, Pellegrini, & Pizzurno, 2013; 
Sierzchula, Bakker, Maat, & Wee, 2015). 
 
Perhaps a more balanced view to study OI in the manufacturing sector should include using 
different types of data, either CIS or tailor-made surveys, as long as it helps to understand OI in 
specific industries (Salmelin, 2015). In any case, as we can see from some of the previous 
studies, the industries in the manufacturing sector seem to be highly investigated in the OI 
literature. Nevertheless, the empirical evidence on OI practices in some specific manufacturing 
industries is still limited (Tidd, 2014). This gap in the literature is expected since many 
understudied industries have a great potential to adopt OI practices. Figure 2-4 shows the 
percentage of potential to adopt and implement OI in certain industries in Germany according 
to practitioners, policy makers, and academics surveyed in the Open Innovation Accelerator 
Study (Diener & Piller, 2013).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-5. Open Innovation potential in different industries 

Finally, it should be briefly stated that while studying the adoption of OI practices in 
manufacturing industries there could be the opportunity to investigate their link with other 
challenges specific to this industrial context. A clear and relevant example is the case of energy 
management and energy efficiency (EE). In this respect, it is well known that manufacturing 
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industries account for almost one-third of total energy use worldwide (European Commission, 
2013b). Electricity comprises one quarter of this energy, while fossil fuels provide most of the 
rest either as process heat, self-generation of electricity, and co-generation of heat and power 
(IEA, 2013). Thus, it is evident that the correct conservation, recovery and management of 
energy are of crucial importance for the productivity of manufacturing industries and even 
more of energy-intensive ones (IIP, 2013). This situation can be translated into researching and 
finding novel practices for these industries to be more energy efficient.  
 
Considering the above, it is possible to find numerous links between manufacturing firms 
searching for the improvement of their INNO but also its EE. For instance, besides its 
environmental and competitiveness benefits, EE provides a return on investment that can 
directly contribute to the expenditure in innovation practices and to the profitability of firms 
(Brown, Cortes, & Cox, 2010). This connection has gone unnoticed for energy-intensive 
manufacturing industries and thus, it has been proposed that innovation and organisational 
networks could decrease barriers to EE (Lutzenhiser, 1994). Similarly, a connection between 
innovation and adoption of EE technologies, or best available technologies (BATs) for EE, has 
been suggested in the foundry industry (Trianni, Cagno, & Worrell, 2013). Finally, because 
only limited studies have researched collective innovation in the iron industry (Allen, 1983) or 
suggested the potential of OI in the energy sector (Arnold & Barth, 2012; Hakkim & Heidrick, 
2008), more can be done in this regard. 

2.3.2. OI and mature industries 

Despite great advances in technology in the last years, currently most firms are competing in 
mature industries. This suggests that although mature industries are usually more profitable, 
firms competing in mature industries need to deal with a saturated and slow-growing demand, 
consolidated competitors, and eroded margins and returns (Forbes & Kirsch, 2011). On the 
other hand, in mature industries there are fewer firms, and those that survive will be larger and 
more dominant. An interesting phenomenon in mature industries is that while innovations 
continue at a slower pace in comparison with emerging and growing industries, they are mostly 
incremental and not radical as the market is already established (Caiazza, 2015). Likewise, 
many years ago it was noticed that process innovations, and not products, are the dominant 
ones in mature industries (Abernathy & Utterback, 1978). These dynamics and constraints in 
mature industries suggest that organisations operating inside these industries could use OI in 
order to differentiate their innovations and value proposition.  
 
Some firms have spotted this opportunity, as well as researchers who have studied the benefits 
for these firms when adopting OI. Studies in mature industries such as food and beverage 
(F&B), machinery, or chemicals, have found that mechanisms to import external sources of 
innovation are common in firms from this type of industry, while mechanisms to export and 
exploit their technologies are less frequent (van der Meer, 2007; Vanhaverbeke, 2006). More 
recent studies in firms operating in industries like cement and concrete, steel pipes, adhesives 
and even aerospace, have contributed to better explain the OI adoption process in mature 
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industries (Chiaroni et al., 2010; Parida et al., 2011). Additionally, most previous OI research 
has greatly focused on emerging and growing industries with high-tech profiles such as 
biotech, ICT, and pharmaceuticals. Therefore, the technology intensity both of the industry and 
from its firms should be noted to demarcate the focus of OI research. 
 
After the concept of OI was coined, research increasingly focused on high-tech sectors. A few 
years later, a research stream was proposed to study OI in firms beyond high-tech emergent 
industries (Chesbrough & Crowther, 2006). With these studies, it was noted that industries 
such as chemicals, medical devices, lubricants, and aerospace could also benefit from applying 
OI practices. More recent studies on the characteristics of OI in low-tech mature environments 
such as the cement industry have provided further evidence of this (see e.g. Chiaroni et al., 
2010). These studies have opened the door to studying the adoption of OI in other mature 
industries with different technology intensity and other particular characteristics. However, it 
should be remarked that a common debate often appears on how to define an industry as 
having high, medium, or low technology. This confusion arises mainly because it is not yet 
fully clear if an industry is high-tech because it is producing high technology, i.e. direct R&D 
intensity, or because it is using high technology, i.e. indirect R&D intensity (Robertson et al., 
2009). This signals that other characteristics besides sector and maturity level need to be 
considered when choosing industrial contexts with a potential to shed more light on OI. 

2.3.3. Matching potential industrial contexts to study OI   

Even if the potential to study the adoption of OI in mature manufacturing industries is clear 
(Figure 2-4), other elements should be examined including the life cycle stages, the technology 
intensity levels, and mostly the firm size. However, if considering the latter, selecting a firm or 
an industry based on its technology intensity can be complex. This issue arises when 
categorising the firms operating in an industrial sector, because it can be composed of a mix of 
low, medium, and high-tech firms. This means that although an industry may be classified in 
any of these levels, they could be composed of firms that do not match this classification, 
suggesting a high degree of inter-sectorial heterogeneity (Hirsch-Kreinsen & Jacobson, 2008).  
 
Moreover, low and medium-tech firms are often seen as old-fashioned and expectedly, their 
markets are mostly mature (Robertson et al., 2009). Therefore, it seems equally critical to focus 
on the life cycle of the firm and also on the life cycle and maturity level of its industry when 
studying innovation activities (Hirsch-Kreinsen & Jacobson, 2008). Based on these issues, a 
useful approach to investigate OI practices could focus on firms and industries with 
corresponding degrees of life cycle and technology intensity. This narrower industrial context 
to investigate further the role of OI practices is indicated with the coloured boxes in Figure 2-5.   
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Figure 2-6. Industrial contexts to study OI based on its maturity and technology intensity. 

While categorising all sectors and firms within the above framework would be rather complex, 
specifying some specific research contexts is more straightforward. For instance, if focusing on 
some mature industries from the manufacturing sector such as the food, foundry, and the 
automotive, all of these use low and medium-technology (indirect R&D intensity). Similarly, 
while some of the firms in these industries produce medium-tech products (direct R&D 
intensity), others produce less technology-intensity ones. Of course, this categorisation is not 
free of subjectivity. For instance, the automotive or the food industry could be considered as a 
high, medium-high or medium-low technology-intensive industry depending on the viewpoint 
used. More precisely, the automotive industry as a whole can be classified as high-tech due to 
the technology used on the end products, however based on a sectorial approach (i.e. 
manufacturing) it is considered as medium-tech due to its major manufacturing processes 
(Hatzichronoglou, 1997). Also, if considering the firms operating along the value chain in this 
industry, then almost 50% of them are low-tech due to the average annual investment of less 
than 2.5% in R&D (Hirsch-Kreinsen & Jacobson, 2008). This circumstance makes it more 
difficult to catalogue industries and firms according to innovation levels (Pavitt, 1984), but still 
shows that a specific industrial context where innovation occurs frequently are manufacturing 
firms in mature industries. 

2.3.4. OI and manufacturing SMEs in mature industries 

As previously stated, besides maturity and technology intensity, firm size is a key internal 
context characteristic defining innovation endeavours. Interestingly, the manufacturing sector 
is largely composed by SMEs, which overall are defined as firms with less than 250 employees 
and €50 million of turn over (Verheugen, 2003). Manufacturing SMEs have limited resources 
in comparison with large firms which in turn makes the implementation of solutions difficult to 
have better industrial performance (Trianni et al., 2013). Moreover, although an increasing 
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number of SMEs are offering services (Baines, Lightfoot, Benedettini, & Kay, 2009), a 
majority of SMEs remain as more traditional manufacturing firms (OECD, 2015). Thus, it is 
not surprising that traditional or mature industries are predominantly characterised by SMEs 
that commonly have a limited R&D intensity but not necessary a low innovation capacity (A. 
Spithoven et al., 2010). Probably, only a few of these SMEs are performing better than average 
and multiple efforts of different kinds have been or are undertaken to improve their 
performance, including new approaches to manage innovation (Grundström et al., 2013).  
 
For these reasons, even if it is not so obvious for all organisations, the adoption of OI practices 
could be a performance differentiator, especially in manufacturing SMEs. This idea can be 
confirmed with large-scale surveys establishing that SMEs are collaborating as frequently with 
external innovation partners as large firms (Brunswicker & Vanhaverbeke, 2014; Eurostat, 
2013; Idrissia et al., 2012). Still, a note of caution is appropriate: the CIS from 2012 showed 
that large firms were collaborating on average with more external partners than small firms 
(Salmelin, 2013). This idea is aligned with recent findings suggesting that large firms leverage 
external resources for innovation more often than SMEs (Dooley, Kenny, & Cronin, 2016). 
However, the emphasis should not be on the frequency of collaboration but rather on the 
impact of it (OECD, 2014). In this sense, if considering the ‘OI intensity’, i.e. number of 
collaborations divided by the number of employees, it is clear that smaller firms rely more on 
OI than large organisations. Thus, it can be surely assumed that OI is more important for SMEs 
than for large firms (Vanhaverbeke, Vermeersch, & Zutter, 2012).  
 
In addition to the above, studying SMEs is inherently relevant since most of the world’s 
businesses fall under this categorisation. In addition, the input that SMEs generate to the 
economy has been acknowledged for decades. Just in the European region, 98% of the 
enterprises comprise SMEs (European Commission, 2013b; Verheugen, 2003) and the 
percentage is similar in underdeveloped regions. An interesting phenomenon in SMEs is that 
although most of them lack systemic processes and they focus on one or few technological 
developments, they are highly specialised and possess deep knowledge that allows them to 
innovate (Parida, Johansson, & Larsson, 2009). Also even if SMEs do not have the same 
amount of resources as large firms, due to their size and organisational structure they are 
flexible, responsive to the market, with a high focus on their costumers, which makes them 
highly competent (Rahman & Ramos, 2013).  
 
Therefore, the potential to adopt OI by SMEs supposes a further advantage in their innovation 
process. However, there are important challenges related to it. One of the current problems is 
that SMEs most of the time struggle with OI implementation due to their low level of 
absorptive capacity, perceived management challenges, and policy constraints (Brunswicker & 
Vanhaverbeke, 2011; Spithoven et al., 2010; van de Vrande et al., 2009). Moreover, a 
difference between implementation and adoption of OI practices can have different outcomes. 
While the former relates more to a firm being aware of an OI practice and trying it, the latter 
relates to the idea of an OI practice being used in a dynamic process requiring sustained effort 
and actually driving better performance (Brunswicker & Ehrenmann, 2013). Also it is 
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necessary to distinguish between diffusion and adoption. While diffusion signifies how a 
certain innovation (practice) spreads in a certain group (e.g. within a sector), adoption is linked 
to the series of stages within the individual adoption process that could include stages such as 
knowledge, persuasion, decision, implementation, and confirmation (Rogers, 1962). 
 
In addition, the lack of clear understanding of the relation between OI adoption and firm 
performance including SMEs in mature industries remains an open issue (Mazzola et al., 
2012). Therefore, although available evidence from numerous cases in other industries, 
managers in SMEs from mature industries will be reluctant first to implement and then to fully 
adopt OI if they are not fully convinced that some of its practices can enhance to some degree 
different types of firm performance (Idrissia et al., 2012). In this regard, managers could 
benefit more by understanding which OI practices could have the highest probability to be 
useful in their specific industrial context, but also by knowing if they should focus on certain 
(INB and OUT) practices separately or use them simultaneously (De Backer & Cervantes, 
2008; Frishammar & Ake Horte, 2005; Schroll & Mild, 2011). 

 
Considering the ideas above, when looking for literature in Open Innovation adoption by 
SMEs, the articles can be grouped in a number of ways. One option is to suggest a research 
agenda as one of the most cited articles in this topic by van de Vrande et al. (2009). This 
contribution can be described as an early explorative research on Dutch SMEs, which 
investigated OI in these firms from a perspective of exploitation and exploration noting that a 
variety of OI methods and practices were already applied. The article also pointed out that the 
aim for SMEs using OI was to improve their market position and that applying OI was more 
common among medium-sized firms. Still, how much small firms use OI compared to large 
firms can vary a lot between industries (Wyckoff & Koreen, 2010). Another article comparing 
groups of manufacturing SMEs was the one by Idrissia et al. (2012). Although focusing on 
clustering manufacturing SMEs, it stated that not only the internal environment of firms can 
explain a higher degree of openness, but also the external or environmental factors. 
 
Other highly cited articles on the topic of OI and SMEs have used an ACAP perspective. Since 
companies within the traditional industry do not have, or have only minor ACAP, Spithoven et 
al. (2010) investigated how intermediaries in the form of research centres could help traditional 
sector SMEs to enhance their ACAP. Huang and Rice (2009) reached similar conclusions with 
regard to the importance for management to arrange or facilitate ACAP in manufacturing 
SMEs. Caetano and Amaral (2011) on the other hand proposed a method for technology push 
(technology road mapping) and stated that this was suitable for SMEs and independent 
research centres as a means to expand the capabilities of SMEs. However, as Kim and Park 
(2010) noticed not all OI activities have a positive impact on the innovation output. For 
instance, external R&D but not external ideas have a positive impact on the innovation 
outcome. This was particularly true for low-tech manufacturing SMEs since these firms usually 
have problems setting up regimes to absorb the technology or knowledge and apply them 
through specific practices. 
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Indeed, a high number of studies have focused on OI in high-tech SMEs. However, this is 
considered outside this research scope mainly because high-tech firms are not the majority of 
SMEs in mature manufacturing industries. Having clarified this, there is another research 
stream about Open Innovation adoption in SMEs highlighting the relevance of networks. For 
instance, studies focusing on networks involving SMEs which adopt OI have found that 
governance in NPD networks (Lazzarotti, Manzini, & Pizzurno, 2012) and goal 
complementarity are important for success of SMEs in traditional sectors (Pullen, Weerd-
Nederhof, Goren, & Fisscher, 2012). Similarly, researchers have studied the role that SMEs 
networks play on R&D performance (Suh & Kim, 2012) and the effects of network openness 
in SMEs (Xiaobao, Wei, & Yuzhen, 2013). 
 
Another research stream of OI in SMEs has focused explicitly on OI practices while involving 
various aspects. For instance, Tranekjer and Knudsen (2012) found that providers of 
knowledge, compared to receivers, can be characterised as younger, more R&D intense, having 
higher ACAP, more prone to use OI practices, and more open to sharing knowledge. Bianchi et 
al. (2010) presented methods to assess opportunities for OUT OI practices, while Spithoven, 
Vanhaverbeke and Roijakkers (2012) found that SMEs can use various OI practices when 
introducing innovations. Teirlinck and Spithoven (2013) stated that the propensity to 
collaborate varies with size, and small firms (i.e. 10-49 employees) are most likely to 
collaborate. Regardless of size, formal qualification positively affects the propensity to 
outsource R&D. This contradicts somewhat the findings by van de Vrande et al. (2009), who 
found that medium-sized firms overall were more involved in OI practices and activities.  
 
Finally, researchers have emphasised the relevance of selecting proper OI partners in any kind 
of industrial scenario (see e.g. Gürtler & Lindemann, 2013), but also in specific situations such 
as in collaborations by manufacturing SMEs. Examples include studies stressing the benefits of 
collaborating with partners who have a similar knowledge base (e.g. Tranekjer & Søndergaard, 
2013). Such studies provide evidence that the partners with whom manufacturing SMEs 
practice OI need to be carefully selected (Theyel, 2013). In this respect, researchers have 
suggested a model to align performers of outsourced R&D with firms adopting OI (Albors-
Garrigos, Etxebarria, Hervas-Oliver, & Epelde, 2011). Also, researchers have proposed how 
managers in a manufacturing R&D unit should apply management tools and techniques to 
implement OI strategy (Igartua, Albors-Garrigós, & Hervas-Oliver, 2010). Other studies have 
highlighted the importance of universities and spin-offs (Padilla-Meléndez, Del Aguila-Obra, 
& Lockett, 2013) while others have emphasised institutions and competitors (Hemert, 
Nijkamp, & Masurel, 2013) as important means for manufacturing SMEs to explore 
technology and innovation opportunities. These are just a few of the research streams in which 
this thesis can contribute when focusing on manufacturing SMEs. 
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3. Research Design  

3.1. Philosophical and methodological motivation  

For many years, researchers in the IM field have used a wide range of approaches, methods, 
and techniques to study phenomena with different perspectives. In fact, different from other 
social sciences like economics, in general, the field of IM seems to have become more diverse 
methodologically (Fagerberg, Fosaas, & Sapprasert, 2012). Therefore, it is not surprising to 
find researchers studying the same IM phenomenon with similar or contrasting methods. The 
same tendency happens in the case of researching OI where methodologies can differ widely 
since OI is a construct that cannot be measured directly (Schroll & Mild, 2012). Certainly, it 
would be quite a task to use all of these methods for a single doctoral research project; 
however, combining some of them could add to the desired multi-perspective study and 
provide valuable results. 
 
Based on these ideas, to study OI practices in mature manufacturing industries, a change is 
needed to see a specific type of IM tied to a certain industry. In my case, I followed a Kuhnian 
perspective by not considering OI as a right or wrong model for these types of industries but as 
an IM model that can be developed in parallel with traditional ones. However, it should be 
highlighted that my position is not that the closed and OI paradigms are incompatible, as both 
models share common frameworks and fundamental concepts. Thus, from my viewpoint the 
Open Innovation paradigm is not better than the ‘closed’ one, they are just different (Kuhn, 
1963). Moreover, because of the heterogeneity and contingent nature of innovation, it is 
improbable that there is a one ‘global best model’ innovation (Pavitt, 2004). Therefore, if being 
critical of Open Innovation it is necessary to consider that it might be more appropriate for 
some firms than for others.  
 
Some researchers have noted a debate (still on-going) on whether the OI model displays 
relevant characteristics for being considered a paradigm in a Kuhnian sense (Lichtenthaler, 
2011). In addition and as previously explained in the introduction, even though someone may 
not believe that the manufacturing sector could be experiencing a complete paradigm shift 
(Kuhn, 1963), there are clear signals that at least the sector could have been experimenting 
with a partial shift in its industrial R&D (Chesbrough et al., 2006; Chesbrough, 2003a). 
Therefore, from a theoretical and a practical view, I agree that in the last years different players 
in mature manufacturing industries have adopted more open and collaborative practices to 
innovate, although in different degrees. Therefore, this industrial phenomenon should be 
studied through different approaches and methods in order to triangulate and validate the 
empirical evidence of it. 
  



Research Design  
 

51 

3.2. Philosophical positioning and approach 

It is important to state the philosophical assumptions adopted in my research, as this directly 
influenced the development of my studies in terms of research design and method for 
collecting data (Saunders, Lewis, & Thornhill, 2003). Thus to begin with, in my research I 
adopted an interpretivist ontology as I considered that the entities to be studied are part of a 
socially constructed and subjective world (Easterby-Smith, Thorpe, & Lowe, 2002). In turn, 
this choice influenced the main research strategies selected because I assumed in advance that 
due to several realities and the difficulty in measuring them, I cannot obtain an absolute truth in 
a subjective world but rather the facts and truth are relative to the paradigm I have chosen to 
study (Kuhn, 1963). Also, I adopted an interpretivist epistemology as I considered that 
situations and knowledge in the world are complex, unique and meaning-centric and thus, they 
cannot be studied with definite and universal laws (Saunders et al., 2003). 
 
In addition, the philosophical stance considered not only links all these assumptions but it 
contextualises my research methodologically. Because numerous philosophical stances could 
be chosen, it could be said that one is not better than the other. Instead, a philosophical stance 
should aim to indicate and drive consistency in terms of epistemological, ontological, and 
methodological assumptions (Morais, 2010). Based on this, the choice of having a subjectivist 
discovery and justification stance entails developing and testing a theory mainly about 
meanings (but if necessary also facts), which confirms a consistency between the research 
project choices. Also, it should be clarified that this thesis did not focus on using only a 
deductive or an inductive approach but rather a recurring combination of both, i.e. an abductive 
approach. This was useful because such an approach puts a real phenomenon into play to 
generate new theoretical backgrounds about it, rather than merely apply or prove a previous 
theoretical framework or model (Dubois & Gadde, 2002; Garcia Martinez, 2014). 
 
Moreover, the general aim of my research involved understanding the role of OI practices and 
their effect on firm performance considering contingency elements, which involves complex 
interactions. Therefore, together with the interpretivist perspectives chosen, using both 
quantitative and qualitative methods was deemed appropriate. This combination of data was 
probably more realistic, less subjective, and rich by nature reflecting that the OI phenomenon 
was studied within the real world and in a natural context (Mertens, 1998). Also it is worth 
noting that for me there was no right or wrong when deciding between a quantitative or a 
qualitative approach, instead the importance centres on the idea that it should fit the research 
aims, questions, purposes and be coherent with the research design (Robson, 2002). In any 
case, the distinction between qualitative and quantitative research has hardly been questioned, 
in part by the growing significance given to mixed methods (Adams, Khan, Raeside, & White, 
2007; Bryman & Bell, 2007; Tashakkori & Teddlie, 2003). Therefore, a combination of both 
provides the opportunity to investigate diverse Open Innovation phenomena from different 
angles and with various research strategies, which is explained in more detail below. 



The unexpected implications of opening up innovation 
 

52 

3.3. Research strategies 

A research strategy (RS) can be defined as set of procedures and assumptions for acquiring 
knowledge which are coherent with sociological and logical forms (Morais, Martins, & 
Kansikas, 2009). Choosing and defining the most appropriate one is crucial because it links the 
philosophical approaches selected and the data collection and analysis techniques used to 
answer the MRQs (Morais, 2010). Thus, an issue arises when deciding which RS to use or 
even more, if several research strategies are needed. In this respect, it is useful to consider that 
‘all research strategies and methods are seriously flawed, often with their very strengths in 
regard to one desideratum functioning as serious weaknesses in regard to other, equally 
important, goals’ (McGrath, 1982, p. 70). For instance, there is an intrinsic trade-off between 
qualitative RS and quantitative ones. Qualitative RSs can provide many analytical variables but 
there is a statistical sampling error due to few cases. Conversely, quantitative RSs can provide 
statistical data integrity but there is an analytical measurement error due to few analytical 
variables (Bonoma, 1985). 
 
It seems then that there is no perfect RS which allows for deep description and broad 
measurement of a phenomena (Morais, 2010). Instead, a possible alternative between choosing 
one or the other, could be the use of mixed methods and strategies (Bryman & Bell, 2007). In 
this respect, a multistrategy or multimethod approach would involve using numerous 
combinations of methods for answering research questions either in single studies or in projects 
researching complex phenomena (Brewer & Hunter, 2006). A rationale for choosing different 
strategies and a multimethod approach is that this option offers unique advantages of 
coordination and comparison of different methods and the corresponding findings (Birkie, 
2015). Moreover, some researchers (e.g. Johannessen, 2009) have strongly argued in favour of 
applying several methods in the same research project when studying the relations of elements 
generating innovation in social and organisational systems.   
 
Considering the above, since this thesis consists of seven papers in order to present a multi-
perspective study, several research strategies were used. These included obviously desk 
research, but mostly qualitative RSs like case studies, and also quantitative RSs such as 
surveys. Figure 3-1 depicts in general the different research strategies applied in each paper. It 
should be noted that both papers B and G used data collected with a survey. However, in paper 
B the database was already available since a research group collected it during 2011-2013. In 
the case of paper G, the whole survey was designed and applied from scratch and thus the 
database obtained is original and it could be said, one of a kind. Another clarification is the 
case of paper C applying a mixed strategy based on grounded theory, ethnography, but mostly 
case study norms. For this reason, it is positioned in the area of a single case study. Although 
desk research is properly not considered a RS but a research technique, it is included to 
recognise that the data for paper A and for paper D was obtained from secondary sources. 
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Figure 3-1. Visual summary of the research strategies used in the thesis papers 

At this point is necessary to talk about the quality criteria, determined by the philosophical 
stance and the RS, because this shows the specific tactics used to improve the research 
outcome. However, it is necessary to bear in mind that different quality criterion were 
considered because the papers differ in the type of RSs and techniques used to collect and 
analyse data. In this sense, we3 attempted to ensure external validity (or generalisability) by 
using theoretical perspectives that can explain Open Innovation phenomena not only in the 
studied contexts but also in other settings (McGrath, 1982). Thus, this approach included 
analytical generalisation requiring small samples analysed with descriptive statistics - papers 
A, C, D, E, and F - but also statistical generalisation requiring large samples analysed with 
inferential statistics - papers B and G (Yin, 1994). We also constantly ensured to fulfil internal 
(or logical) validity by assessing the causal relations between the theoretical keywords and the 
results. To do this we applied three actions: formulating clear research frameworks, 
comparison of empirically observed patterns with predicted ones in previous studies and in 
other contexts, and theory triangulation to verify results by considering multiple perspectives 
(Eisenhardt, 1989; Yin, 1994).  
 
Moreover, in all studies construct validity was a priority since it determined the quality of the 
operationalisation of the relevant research constructs. Thus, in every study we guaranteed that 
there was not a major distortion in the interpretation of the research constructs both by the 
researched people and us, the researchers (Morais, 2010). Likewise, in all studies we achieved 
convergent validity depending on the RS and the data analysis techniques. For instance, when 
analysing survey data, convergent validity was evaluated with recognised measurements such 

                                                
3 When talking about the studies and papers the pronoun ‘we’ refers to my coauthors and myself. 
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as the average variance extracted (Hair, Hult, Ringle, & Sarstedt, 2014). Even in case studies, 
this type of validity was also increased by means of triangulating the streams of thought, the 
origin of data, and the collection techniques (Cox & Hassard, 2010). Similarly, several quality 
criteria were used to enhance reliability in all studies providing transparency and replication. 
Thus overall, several recognised criteria were diligently considered for the qualitative data 
obtained from case studies (Denzin & Lincoln, 1994; Eisenhardt, 1989; Yin, 1994) as well as 
for the quantitative data collected through surveys (Aloini, Martini, & Pellegrini, 2011; Field, 
2009; Hair et al., 2014; Liao & Barnes, 2015; Pallant, 2011; Storey & Kahn, 2010). 

3.4. Data collection and analysis techniques 

Because techniques (or methods) to collect and analyse data vary with the chosen RS (Bryman 
& Bell, 2007), this thesis used several of them. In any case, most of these techniques and 
methods were linked to two of the primary research strategies used, i.e. case studies and 
surveys. Thus, the description and justification of such techniques is presented considering 
both RSs. In addition, it is also important to clarify the chosen level and unit of analysis. While 
the former specifies the contextual scale of the data needed to answer the RQs, the former 
relates to the empirical entity, process or ‘thing’ to be studied (Yurdusev, 1993). In OI 
literature, researchers have identified five units of analysis: individuals, firms, dyads, inter-
organisational networks and national innovation systems (Vanhaverbeke & Cloodt, 2006). In 
this thesis, organisational was the most common level of analysis considered while individual 
and inter-organisational levels were briefly explored. In turn, the units of analysis investigated 
in all studies but the LR, are practices.  
 
In this regard, different characterisations of OI practices were studied, in some cases as clear 
innovation practices but in others as routine mechanisms, interactions, and initiatives. 
More details about how data were collected and analysed are described next for each paper. In 
paper A, a LR, desk research was used to conduct a meta-LR. Through the software ‘Publish or 
Perish’ (Harzing, 2007) more than 1,450 publications were retrieved and then filtered based on 
the NCII (Holsapple et al., 1994). This resulted in analysing 159 articles through different 
techniques such as content analysis (frequency of themes and emphasis) and quasi-statistics 
(interpretation of frequencies). 
 
In paper B, a database from an Open Innovation Survey conducted from 2011 to 2013 with 
information from more than 400 manufacturing firms in Italy, Sweden, and Finland was used 
(Manzini et al., 2013). However, this data was collected by different research groups and not 
exclusively by myself with the exception of the variable related to firm age, which was 
information retrieved manually. For the analysis of the data different statistical methods were 
employed using the software SPSS. More specifically, regressions and multivariate statistical 
analysis such as MANOVA were diligently conducted according to procedures in literature 
(see e.g. Field, 2009 and Pallant, 2011).  
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In paper C, a single case study of inter-organisational networks between firms in the F&B 
industry, universities, and an innovation intermediary was used. Besides the case study, a 
mixed RS using grounded theory and ethnography (Seidel, 1998; Strauss & Corbin, 1998) was 
also employed. The data was collected through semi-structured interviews with key persons 
involved in OI projects collaborating with different innovation actors. Please refer to Appendix 
A to see the interview guide used for this study. The collected data was not analysed using 
specific software but instead with a simple but robust manual qualitative data analysis (QDA) 
involving techniques such as constant comparison (grounded theory coding) and content 
analysis (Bryman & Bell, 2007; Ezzy, 2009; Mayring, 2000).  
 
In paper D, another combination of strategies was used, which included a thorough LR 
including the evaluation of known case studies and then complemented with a single case 
study related to the F&B industry. However, in this study both organisational and individual 
levels were considered to explore a phenomenon that we labelled as ‘Open Food’. Thus to 
explore this, direct observation and the Internet were used to collect data about collaborative 
initiatives driven by individuals and communities of them not necessarily driven by large firms 
in the F&B industry. The data was analysed with the collaborative software Dedoose, which 
included techniques such as content and taxonomy analysis (hierarchical typology). 
 
In papers E and F, case studies were used as the main RS and an important distinction with 
previous papers is that in both studies, multiple case studies were used. In this sense, both 
papers investigated OI practices in the foundry industry; however, the studied firms produced 
different types of alloys, i.e. aluminium, steel, and cast iron. Thus, these different contexts (i.e. 
different types of alloys) within the overall foundry industry in Italy provided the opportunity 
to have a multiple-case design (Yin, 1994).  
 
Although papers E and F shared the same RS, units and levels of analysis, the techniques used 
to collect and analyse the data were slightly different. In paper E, direct observation, 
documents and semi-structured interviews were used to begin exploring and understanding the 
research setting of foundries. Once the data was collected though these means, it was analysed 
with techniques such as analytical induction (case-based propositions) and logical analysis 
(cause-effect relationships) (Denzin & Lincoln, 1994; Faff, 2015; Mertens, 1998; Saunders et 
al., 2003). Once the potential of OI practices in the foundry industry was discovered, in paper F 
the data collection method was modified and improved from semi-structured interviews to 
more standardised questionnaires. Thus, considering the setting of multiple case studies in the 
foundry industry, the questionnaire used to collect data was carefully designed to include 
several types of small and medium-sized foundries. Please refer to Appendix C to see the 
questionnaire. The collected data was then analysed with different qualitative and quantitative 
methods and techniques but mostly quasi-statistics (e.g. interpretation of frequencies) as well 
as other mixed methods and analyses (Adams et al., 2007; Tashakkori & Teddlie, 2003). 
 
 



The unexpected implications of opening up innovation 
 

56 

Finally in paper G, a convergence of many of the above-mentioned research strategies as well 
as methods to collect and analyse data were used. While most of the firms studied in papers E 
and F also serve as Tier-2 suppliers to the automotive industry, a more novel actor in this 
industry was selected. Thus, two exploratory case studies of small and medium manufacturers 
of supercars (SMMS) were conducted. One was a cross-sectional case study in the South of 
Sweden and the other one a longitudinal case study in Mexico City. Please refer to Appendix B 
to see the interview guide of these pilot case studies. The analyses of data such as internal 
documents, news, videos, interviews, and mostly direct observation collected from these case 
studies provided an initial opportunity to investigate OI elements in detail (Yin, 1994) while 
replication was a challenge (Eisenhardt, 1989).  
 
After these case studies, a large-scale survey of SMMS was conducted, which included a 
thorough design of a questionnaire presented in Appendix D. Thus, it could be said that in 
overall the data for this paper was collected through observation, internal documents, Internet, 
semi-structured interviews, and on-line questionnaires. In turn, the data was analysed by means 
of multivariate statistical analyses but mostly by Partial Least Square Structural Equation 
Modelling (PLS –SEM). More precisely, we used the software Smart PLS (Hair et al., 2014) 
while following recognised procedures and quality criteria for PLS-SEM in literature (e.g. 
Hair, Ringle, & Sarstedt, 2011; Lowry & Gaskin, 2014; Sarstedt, Henseler, & Ringle, 2011). 
Table 3-1 summarises all the research strategies, methods and techniques to collect and analyse 
data in the different studies.  
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Table 3-1. Summary of key elements of the thesis research design 
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3.5. Research contexts and sample 

In the contemporary context of extremely fast global innovation, new technologies and 
innovation can be found in all industries. Thus, it could be challenging to choose suitable 
settings to understand OI practices in the manufacturing sector because of the variety of 
industries. Methodically studying the practices in unique cases can expedite the comprehension 
of the drivers that can influence manufacturing innovation (APQC, 2015). Likewise, focusing 
on researching novel contexts can also contribute to validating previous OI findings and 
finding new ones (Giannopoulou et al., 2010; Huizingh, 2011; Randhawa et al., 2014; Tidd, 
2013). Hence, a mixed selection of manufacturing industries was considered. This selection 
included industries already known for adopting OI such as the F&B and automotive industries, 
but it also investigated two industrial contexts seldom studied under an OI lens, namely 
foundries and SMMS. 
 
While not all the previous mature manufacturing industries were studied in one paper, all 
settings were useful to investigate the differential role of OI practices. To be more precise, 
while papers C and D focused on the food industry, papers E and F focused on the foundry 
industry. Although the firms investigated in paper B were a mix of manufacturing industries, 
the data collected from these industries were consistent with the contexts researched in this 
thesis. For instance, more than 20% of the firms in the survey in paper B were from the food 
industry (i.e. 49 firms), and around 32% were either from industries related to metal such as the 
foundry industry (i.e. 37 firms) or related to the automotive industry (i.e. 41 firms). In addition, 
3 firms (paper C) and 13 organisations (paper D) operating within and around the F&B 
industry were also studied. Finally the count of firms included 30 foundries (papers E and F) 
and 48 SMMS (paper G). Considering the numbers of organisations investigated directly for 
the studies in this thesis, the proportion of firms studied in each industry and other investigated 
actors is shown in Figure 3-2.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-2. Proportion of actors investigated for the different studies in the thesis 
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In regards to the idea of researching OI in novel contexts, papers E and F investigated small 
and medium-sized foundries that also happened to serve as Tier-2 suppliers to the automotive 
industry. The main justification to study these firms comes from the idea that in order to reveal 
the different and unidentified roles of OI practices, these should be explored and be valid in 
understudied industrial scenarios. The sample for the foundry study comprised a considerable 
number of SMEs from Northern Italy (mainly in Lombardy) operating in different foundry 
industries. This thesis considers the SME definition promoted by the European Commission 
based on number of employees and annual turnover (i.e. small firms – fewer than 50 
employees and less than 10 million euro; medium firms – fewer than 250 employees and less 
than 250 million euro). The selected foundry industries produce and transform three types of 
commodities: cast iron, aluminium, and steel. Also, these industrial sectors were selected 
because they are well known globally for being concerned not solely on innovation and 
financial performance indicators, but also on the industrial performance, which is commonly 
operationalised by the EE in their production processes (IIP, 2013).  
 
Similarly, paper G focused on an under studied context in OI research while still focusing on 
manufacturing SMEs from a mature industry. This context was one of SMMS, which 
according to the respondents of the survey clearly saw themselves as belonging to the 
automotive industry. In brief, SMMS are an interesting research context for OI because these 
SMEs could play the role of explorers of markets too small for large firms or as technical 
specialists (Chesbrough, 2010). In addition, smaller makers of supercars have proven to be a 
source of innovation for technology later incorporated in mainstream vehicles due to safety, 
performance, regulatory, and economic drivers (Zapata & Nieuwenhuis, 2010). Examples of 
these technologies include disc brakes, 4-wheel brakes, 5-speed gearbox, and 4-wheel drive. 
 
Indeed, it is common to believe that there are only a few brands of supercars in the market but 
this is mainly because they belong to groups of large carmakers producing most supercars in 
the market. However in reality, dozens of SMEs worldwide are specialised in designing and 
manufacturing supercars with the same design, features, and performance as the ones made by 
large carmakers. Therefore, even if almost all the market share of supercars is produced by 
large firms (i.e. 98%), SMMS complement the rest of the supercars industry(Cheetham, 2006). 
To depict better this idea, Figure 3-3 shows the contrast between the amount of large brands of 
supercars brands and the brands of SMMS surveyed in paper G. 
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Figure 3-3. Proportion of large, medium, and small manufacturers of supercar  

In addition to the innovation provided by SMMS, this context is also useful to show that large 
carmakers are not the only players in the automotive industry with the capabilities to build 
supercars. A supercar can be defined as a very expensive and fast sports car with limited 
production often considered as a one-of-a-kind vehicle. These vehicles can include muscle 
cars, sports cars, and grand touring vehicles modified for power and performance and updated 
with the latest sport and racing technology (Cheetham, 2006). Thus, SMMS focus on niche 
markets and usually do not compete directly with large OEMs. Some people may criticise 
small and medium carmakers for not being representative of the automotive industry. 
However, the production processes of SMEs producing cars are very similar to the ones of 
heavy trucks, buses, and industrial trucks that are often considered as part of the automotive 
industry. For instance, both of their production processes are similar as they have production 
rates typically slower than large OEMs, their volumes are smaller, and the manufacturing 
processes is less mechanised. 
 
Moreover, the high level of design and technology that a SMMS uses in their vehicles makes it 
interesting for two reasons. First, because the processes that these firms use to acquire 
(explore), develop, and enhance (exploit) technologies and the latest innovations is a 
convincing scenario where OI could be adopted, and thus studied. Second, considering that one 
of the inherent characteristics of supercars is its high level of design compared to mass 
production vehicles, it makes the firms in this context interesting since they could have 
similitudes with design-intensive and knowledge-intensive SMEs. Finally, and although not 
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explored in this thesis, these firms could also be studied as SMEs producing luxury goods. This 
perspective could be interesting to study OI since research has shown that luxury firms can 
have its own specific practices and challenges (e.g. Brun et al., 2008; Catry, 2003). So overall, 
SMMS provided a novel and relevant context to examine Open Innovation practices in several 
ways. Figure 3-4 shows the location and names of the SMMS that were considered as the 
sample for the survey in paper G. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-4. Names and location of SMMS sampled for paper G 
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4. Summary of Appended Papers 

In comparison to creative writing, the structure and process followed in academic writing 
seems fairly straightforward. However, one of the greatest challenges when writing 
academically is to create the connections between different but related ideas. This challenge is 
inherent when writing a PhD thesis with the format of a compilation of papers. Therefore, the 
purpose of this section is to present a summary of the appended papers and emphasise their 
relation with the whole thesis. It should be noted that the papers are not chronologically 
arranged but rather in a coherent sequence for the arguments presented in this thesis. In all the 
papers where several authors contributed, my role and contribution is clarified. In addition, a 
visual legend of the key elements in each paper complementing the thesis is illustrated 
according to Table 4-1. After the paper summary, the relation of the paper to this thesis is 
clarified and the main paper contributions are explained.   

Table 4-1. Legend of key elements in a paper useful as a visual summary 

Key element Description Applicable Symbol 

Theoretical 
perspectives 

Main theoretical 
perspectives considered  

Various options 
 
 

OI practices 
adoption 

Adoption level of the OI 
practices by the actors or 
organisations studied 

Knowledge, persuasion, 
decision, implementation, and 
confirmation  

 
 

Firm 
performance 

Dimensions of firm 
performance influenced by 
OI practices 

Innovation (INP), economic 
(ECP), social (SOP), industrial 
(IDP), and environmental 
(ENP) 

 
 

Size of actors 
Size of the firms and actors 
studied  

micro, small, medium, and 
large  

 
 

Industry 
Main sector and industry to 
which the studied firms 
belong 

Various industries, only food, 
only automotive, only foundry 

 
 

OI practices 
diffusion 

Diffusion level of OI 
practices in the industry or 
sector studied 

Introduction, expansion, 
condensation, and saturation  

 

Main results 
Major results found and 
highlighted in the paper 

Various options 
 

Contribution 
to thesis 

Key outputs useful to 
answer the RQs and 
contribute to the thesis 

Various options 
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4.1. Paper A. Theoretical perspectives and contexts in OI research 

 
Title and authors 
Ramirez-Portilla, A. (2015) “Which one goes well with? Exploring the link between 
theoretical perspectives and research contexts in Open Innovation research” 
 
Status of manuscript 
Published in Procedia Social and Behavioral Sciences (Special issue from the 20th 
International Scientific Conference Economics and Management – ICEM 2015) 
 
Visual legend of the paper 
 
 
 

Contingency and 
context dependency 

 
 

 
All industries and sectors 

 
 All levels of adoption  

 
All levels of diffusion  

 
 

Firm performance in 
general 

 
 

 OI adoption depends on 
specific contexts 

 
 All firm sizes  

 
 

Use few theories in more 
new contexts 

 
Summary of the paper 
The purpose of this paper was to investigate the possible relation between the most mentioned 
theoretical perspectives and the most studied research contexts in OI literature. To do this, a 
meta-review of highly cited LRs on OI was conducted to identify the most acknowledged 
theories and contexts in literature. Articles including these concepts were retrieved with the 
software ‘Publish or Perish’ and analysed with a qualitative approach to propose some clear 
relationships. The main results showed that researchers apply similar theories to study certain 
research contexts, and this seems driven by promising publication trends. However, researchers 
also proposed continuously studying OI in new and understudied contexts in order to prove its 
applicability. Altogether, the findings suggested that researchers are following a widening-
narrowing approach of the theories and contexts used to study and validate OI. This paper 
provides managers with relevant contexts e.g. industries, in which OI has been already 
adopted, motivating the implementation of OI practices in their own organisations.  

 
Relation to thesis and main contribution 
The aim of this paper was to understand the potential relation between the theoretical 
perspectives most emphasised and the most studied research contexts in OI literature. This 
paper directly contributed to my thesis by showing how OI and its related concepts can be 
studied with a wide range of different, and sometimes even opposing, theories and theoretical 
perspectives. Moreover, to support the development of OI as a research field this paper 
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proposed the idea of using a narrowing-widening approach with theory and contexts, i.e. to 
narrow the use of some specific theoretical views and then to widen the validation of these 
views in novel and under-studied research contexts. Thus, the main contribution of this paper 
was to set an agenda in OI research and thus, the direction of my doctoral research, in two 
ways. First, it served as a useful reminder for researchers interested in studying OI to better 
align their efforts with the most recognised theoretical views in the literature in order to 
advance an OI theory and its research stream. Second, with the support of empirical evidence, I 
was able to decide the path that the studies included in my thesis followed regarding the most 
appropriate theoretical perspectives in conjunction with OI. Thus, overall, this paper helped me 
to acknowledge that while OI could be studied with several theories and views, for my doctoral 
project I only chose a handful of the most appropriate ones. This paper besides confirming my 
theoretical stance also helped me to justify the study of OI practices in different novel contexts. 
In this sense, paper A rationalised the study of both general contexts such as manufacturing 
SMEs or mature industries, but also other more specific contexts like the foundry industry or 
small and medium-sized manufacturers of one-of-a-kind vehicles, i.e. SMMS. 
 
My role and contribution  
I developed the original idea for this paper and fully wrote it as a single author. Nevertheless, I 
obtained very useful insights from two anonymous reviewers, my supervisors, and some 
participants in the International Scientific Conference Economics and Management – ICEM 
2015 in Kaunas, Lithuania. It is also important to acknowledge that some of the ideas for the 
methodology used were inspired by the work of some of my colleagues from the EDIM 
programme (see e.g. Karakaya, Hidalgo, & Nuur, 2014). 
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4.2. Paper B. Influence of the firm’s internal context in OI adoption 

 
Title and authors 
Ramirez-Portilla, A., Manzini, R., Lazzarotti, V., and Cagno, E. (2016) “The role of internal 
context characteristics on the adoption of Open Innovation: Evidence from manufacturing 
firms”  
 
Status of manuscript 
Presented at the 12th International Conference on Industrial Engineering – ICIE 2016. A 
revised version of this manuscript will be submitted to an international peer-review journal 
during the first semester of 2016.   
 
Visual legend of the paper 
 
 
 

Contingency + OI 
models 

 
 

 Manufacturing sector in 
Italy and Sweden 

 
 

Implementation and 
confirmation 

 
 

 Condensation and 
saturation  

 
 

Innovation (INP) and 
economic (ECP) 

 
 

 Firm size and not age 
matters for OI practice  

 
 

Small and medium  
vs. large firms 

 
 

 
 

Focus in smaller actors 
and other dimensions of 
firm performance 

 
Summary of the paper 
Explaining the concept of OI could be less challenging from a theoretical than from a practical 
perspective. In this sense, while researchers have spent the last decade trying to develop and 
establish the ideas, models, and theories related to OI, more simple questions related to its 
practical adoption by firms have often been disregarded. Therefore, the purpose of this paper 
was to fill this gap by investigating the adoption of different types of inbound OI models 
influencing firm performance under a contingency perspective. With the data collected by an 
OI Survey in manufacturing firms, we sought to examine how different configurations of OI 
models in terms of partner, content, and innovation phase variety influence firm performance 
when moderated by internal context characteristics. The sample analysed included the 
responses of 247 manufacturing firms from Italy and Sweden with different profiles of size and 
age. Using a mix of approaches to analyse the data we first found three configurations of OI 
models, namely: super open innovators, selective collaborators, and conservative collaborators. 
Contrary to many studies showing that adopting OI does not have a relation with economic 
performance (ECP), we found that in some cases, i.e. selective collaborators, firms can adopt 
OI to some extent and also have a high turnover. Second, we found that medium-sized firms 
differ from their smaller and larger counterparts in the extent to which they collaborate with 
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partners such as universities, innovation intermediaries and firms from other industries. This 
study introduced a perspective that integrates partner, content, and innovation phase variety, to 
understand different ways in which OI models could be adopted by firms. Moreover, this paper 
provided managerial implications showing that the idea of openness is not a dichotomy of 
adopting everything-nothing, but as a choice of diverse open degrees consistent with the firm’s 
context characteristics. 

 
Relation to thesis and main contribution 
This paper contributed to my thesis by investigating the adoption of OI by firms in 
manufacturing industries with a perspective on OI models (that are practiced), as well as 
considering a contingency perspective on a firm’s internal context characteristics. In addition, 
while most of the other studies in my thesis mostly used a qualitative approach, this paper was 
the first one to use a qualitative one. More specifically, through the data collected by an OI 
Survey in manufacturing firms from Italy and Sweden, the paper attempted to find some OI 
configurations in terms of partner variety, innovation phase variety, and content variety. 
Although this paper has not been sent to a journal but just presented in a conference, the results 
seem quite interesting. For instance, we believe that the findings clearly showed that while 
some internal context characteristics like age do not affect the adoption of OI models, others 
like firm size do have a significant influence. Thus, these findings help justify the other studies 
in the thesis that focus on manufacturing SMEs and other small or collective actors in mature 
industries. Moreover, the preliminary results of this paper seem to provide further support on 
the complementary effect rather than a substitutive one in the case of OI models adoption. 
 
My role and contribution  
I wrote this paper based on a dataset provided by the second and third authors. Although 
another research group collected this dataset, I proposed the original idea of using the data to 
investigate optimal configurations of OI considering a contingency perspective (internal 
context characteristics). Therefore, I added the variable of firm age to the database by 
retrieving this variable manually from industry databases. Similarly, I conducted most of the 
analyses, results, and discussion.  
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4.3. Paper C. OI mechanisms as practices in F&B industry 

 
Title and authors 
Ramirez-Portilla, A., Brown, T., and Cagno, E. (2014) “Unravelling the integration 
mechanisms in open innovation projects: the case of inter-organizational networks” 
 
Status of manuscript 
Published in Journal of Global Strategic Management 
 
Visual legend of the paper 
 
 
 

Organisational theory + 
practice-based view 

 
Manufacturing: F&B 

 
 Persuasion and decision 

 
Condensation 

 
 Innovation, integration 

& project performance  

 
New mechanisms are 
practiced during OI 

 
 

Large firms and 
universities + a small 
intermediary 

 
 

OI practices can be driven 
by small innovative actors  

 
Summary of the paper 
In recent years, there has been a tendency to evolve the innovation process into a flexible 
model known as Open Innovation where innovation takes place with several external actors. 
Nevertheless, although organisations are applying OI within networks, there is still a poor 
understanding of the mechanisms practiced by firms that help integrate the innovation 
activities with other actors. This paper explored the integration mechanisms practiced in inter-
organisational networks for OI Projects (OIPs) with six organisations representing two types of 
innovators, private firms and academic institutions, as well as a small nexus agency that acts as 
an integrator between them. Our results showed that besides the 21 categories of integration 
mechanisms obtained from an extensive LR, six new categories of mechanisms are practiced 
particularly during OIPs: strategic prioritisation, government incentives, specific trading 
controls, environmental exchange, learning curve techniques, and compatible technology 
infrastructure. In addition, we proposed a conceptual framework to study integration 
mechanisms in OIPs at the inter-organisational network level within several types of Open 
Innovation actors. Thus, this study expanded the literature on integration mechanisms that are 
practiced to optimise the integration in collaborative projects between an organisation and 
other actors. Likewise, it showed that in Open Innovation Projects it is not enough to manage 
the integration of the innovation process like an individual function, but it needs to be done as 
an integrated chain of processes and practices supported by specific mechanisms. 
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Relation to thesis and main contribution 
This paper contributed to my thesis by investigating through an organisational theory 
perspective the use of practices and routines in the context of inter-organisational networks. 
More specifically, these practices were characterised by the integration mechanisms that food 
firms practice together with universities and innovation intermediaries during OIPs. This paper 
related to my thesis by introducing the F&B industry as a setting where OI is practiced through 
the collaboration of different partners. Although there was not an explicit comparison between 
the sizes of the organisations where the data was collected, the relevance of the smallest actor 
to adopt OI can be directly assumed. For instance, both the investigated firms from the F&B 
industry and the universities were large organisations. However, the nexus between them, i.e. 
the innovation intermediary, was a small organisation with less than 10 employees but still 
with the most important role in the success of implementing OI between the other two large 
organisations. Overall, this paper contributed to my thesis by providing a different perspective 
on OI practices as mechanisms (formal and informal) as well as introducing the context of the 
F&B industry as a relevant research context to study the scope of OI practices adopted and 
diffused between different industry actors.  
 
My role and contribution  
This paper was created based on some of the ideas from my master’s studies. Therefore, I 
collected all the data more than 3 years ago. Later with additional information, constructive 
comments from seminars and the support of the co-authors, I was able to better frame and 
extend some of the main results of this study as well as the related discussion to be fully 
aligned with the topic of my PhD thesis project. 
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4.4. Paper D. Practices by small actors in F&B industry 

 
Title and authors 
Ramirez-Portilla, A., Cagno, E., and Zanatta-Alarcon A. (2016) “Open Food: Revisiting the 
role of Open Innovation actors in the Food Industry” 
 
Status of manuscript 
Submitted to an international peer-reviewed journal.  
 
Visual legend of the paper 
 
 
 

User and communities  + 
practice-based view 

 
Manufacturing: F&B 

 
 

Decision and 
implementation 

 
Condensation 

 
 

Innovation (INP) and 
social (SOP) 

 Small actors can drive 
relevant OI practices  

 
 

Small organisations and 
large communities  

 
 

OI practices by small 
actors can influence INP 
but also SOP 

 
Summary of the paper 
Researchers have claimed that we are in the era of Open Innovation (OI). This idea is 
supported by the vast evidence of OI adoption in firms from different industries. One industry 
in which OI has been gradually adopted by firms as an approach to innovate is the Food and 
Beverage (F&B) industry. Although several studies have investigated the F&B industry under 
an OI lens, most of them have mainly focused on activities conducted by large firms 
disregarding the role of other smaller actors. Therefore, the purpose of this paper was to 
explore the adoption of OI ideas influencing initiatives driven by actors other than large F&B 
firms, in order to complement a larger image of OI adoption in the manufacturing sector. To do 
this, we analysed through a qualitative approach several innovative initiatives related to food 
and created by different types of actors. The main results showed that large F&B firms were 
not the only actors proposing lasting OI initiatives, but also small and medium-sized 
organisations, foundations, communities, and even consumers. Lastly, we proposed the concept 
of ‘open food’ and provided two exemplars of it. We concluded this study with theoretical and 
managerial implications about the role of OI in the F&B industry. 
 
Relation to thesis and main contribution 
This paper contributed to my thesis by providing a clear-cut example of how OI ideas and 
practices adopted and driven by small and medium organisations and actors can be relevant for 
mature industries in the manufacturing sector. To make this idea more compelling, this paper 
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focused on the F&B industry, a traditional industry with a relatively low level of technology 
and innovation which recently has been depicted as an industry highly influenced by open 
collaborative innovation. Moreover, the literature has mainly focused on the adoption of OI in 
large firms from the F&B industry. Therefore, this paper considered the role of SMEs, users, 
citizens, and communities to integrate OI ideas that drive innovations and create value. Hence, 
this paper contributed by showing how I am able to investigate the role of OI practices 
adoption with other perspectives such as user-driven innovation and open communities. In this 
sense, this paper also helped to delimit the scope of the theoretical perspectives emphasised in 
my thesis. For instance, perspectives related to users and communities could be relevant to 
study OI not only in contexts such as Open Source Software, but also in the F&B industry. 
However, based on the results of this study I decided to focus my research on other theoretical 
perspectives (i.e. OI models and the practice-based view) that seemed more appropriate to 
understand the role of OI in the performance of manufacturing SMEs in mature industries. 
Finally, an important message in this paper was that OI practices related to the F&B industry 
can take the form of initiatives and even small ‘organisations’ driven by users and citizens. In 
turn, these preliminary results suggest that OI practices can also have an impact on the 
dimension of SOP related to these ‘organisations’. 
 
My role and contribution  
I developed the original idea for this paper and advanced it further with the support of the other 
two co-authors. Specifically, I contributed to this paper by reviewing all of the literature as 
well as proposing the theoretical framework for this study. Even though the data used for this 
paper was collected through desk research and from secondary resources between all the co-
authors, I helped collect most of the information (e.g. examples of cases) and contributed to a 
great extent by analysing it and discussing its implications. Finally, I directed the writing 
process of all the sections of the paper while trying to integrate the ideas from the other two 
authors.  
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4.5. Paper E. OI practices and energy efficiency in foundries 

 
Title and authors 
Ramirez-Portilla, A., Cagno, E., and Trianni, A. (2014) “Is Innovation an enabler of Energy 
Efficiency? An exploratory study of the foundry sector” 
 
Status of manuscript 
Published in Energy Procedia (Special Issue from the 6th International Conference on Applied 
Energy – ICAE 2013) 
 
Visual legend of the paper 
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Summary of the paper 
Recent research has provided evidence that using innovation in the form of new technologies, 
R&D activities, or new processes can support Energy Efficiency (EE). This relation is relevant 
because in energy-intensive industries EE can account for most of a firm’s performance and 
thus also for the overall performance of the industry, i.e. the industrial performance. Building 
on the relevance of this logic, this paper sought to explore whether a novel approach to foster 
EE in SMEs includes improving the overall innovation degree of a firm through the adoption 
of OI practices. To do this, a multiple case study was conducted with ten firms in Northern 
Italy operating in energy-intensive industries, i.e. alloy foundries. This paper analysed the 
firm's specific energy consumption, the adoption of energy-efficient technologies, the 
perception of barriers to EE, and their relation with the firms’ internal innovation and OI 
activities. Main results showed that more innovative firms, in terms of internal and inbound 
innovation practices, have better EE indicators albeit a lower adoption of energy-efficient 
technologies or the challenge of economic and technology barriers. Moreover, firm’s size 
seems to moderate the studied indicators since medium-large firms were more innovative and 
had better EE performance in general. This study offered preliminary evidence of a positive 
relation between adopting certain innovation practices and the increase of EE in SMEs. 
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Relation to thesis and main contribution 
This paper contributed to my thesis by exploring the relevance of studying the adoption of OI 
practices and its effects in a novel context like the foundry industry. More specifically, this 
paper provided one of the first justifications to study the relation between the adoption of 
innovation practices: internal R&D, inbound OI and outbound OI, and three indicators of 
industrial EE: specific energy consumption (SEC), energy-efficient technologies (BATs) and 
barriers to EE (BEEs). Although this paper was based on preliminary data collected from 10 
pilot case studies, it provided an initial framework and the empirical results justified 
investigating in a subsequent step the same assumptions but in a larger sample. Therefore, this 
paper provided some initial evidence regarding the influence that adopting OI practices by 
small and medium-sized foundries could have on different EE indicators. Moreover, it is in this 
paper where we rationalised and implied that in energy-intensive industries EE is a proxy to the 
industrial performance (IDP) and thus, OI could also influence it. In this sense, this paper 
prepared the conceptual and empirical setting to study the positive relationship that adopting 
OI practices could have with the IDP in SMEs from energy-intensive industries such as in the 
foundry industry. 
 
My role and contribution  
While all the authors developed the original idea for the study, my special contribution in this 
study was the knowledge regarding OI concepts and practices. I also was the one who collected 
the data during my research period in Italy through a series of case studies including onsite 
visits and interviews (in Italian) with managers and owners of firms. Although the collection of 
data was supported with the help of a master’s student (to ensure 100% accuracy in terms of 
language), I was the one analysing the collected data and writing the initial version of the 
paper. This version was later improved with the support of the other two authors and the 
comments received by colleagues at our universities and at an international conference. 
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4.6. Paper F. OI and industrial performance in foundries 

 
Title and authors 
Cagno, E., Ramirez-Portilla, A., and Trianni, A. (2015) “Linking energy efficiency and 
innovation practices: Empirical evidence from the foundry sector” 
 
Status of manuscript 
Published in Energy Policy (Special Issue on Energy and R&D)  
 
Visual legend of the paper 
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Summary of the paper 
The Europe 2020 strategy currently promotes energy efficiency and innovation through 
disconnected targets focusing on either energy or R&D. Similar policies indicate that 
unfortunately in practice, these two concepts are usually perceived as mutually exclusive. 
Furthermore, evidence in the literature regarding the relationship between R&D and energy 
efficiency (EE) is still highly limited. This exploratory study aimed to address this gap by 
investigating the link between innovation practices and EE through a multiple case study of 30 
foundries in Northern Italy. To achieve this goal we analysed the firms’ innovativeness, 
measured by IRD and OI practices (inbound and outbound), and the firms’ EE, measured by 
indicators of specific energy consumption (SEC), level of adoption of energy-efficient best 
available technologies (BATs) and barriers to energy efficiency (BEEs). The results showed 
that those foundries complementing IRD with inbound practices had a higher level of EE, a 
higher level of adoption of BATs, and a lower perception of barriers to EE improvements. This 
finding primarily suggested that by diversifying innovation practices a firm could achieve 
better performance with respect to the three analysed indicators of EE, and consequently also 
with the industrial performance (IDP) of foundries. In general, this study contributed to 
understanding how more innovative and ‘open’ SMEs in energy-intensive industries can be 
more EE, providing interesting highlights for managers and policymakers. 
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Relation to thesis and main contribution 
Different from paper E, this paper contributed to my thesis by providing more robust evidence 
on the previous findings about the relation between adopting OI practices and IDP 
characterised as EE in the context of foundries. Particularly, the 30 multiple cases studies in 
this paper showed a clear demarcation between IRD, inbound OI, and outbound OI and its 
relation with three different but related indicators of EE. In general, the results of this paper 
directly supported the assumption that adopting OI practices can influence IDP and EE, which 
in turn opens the possibility to link it to other environmental performance (ENP) dimensions. 
Hence, it also indirectly supported the assumption that OI practices adopted by SMEs could 
equally influence the ENP not only in the foundry industry but also in other mature 
manufacturing industries. Finally, it should be noted that this article was published in a journal 
more oriented to energy topics through a special issue on ‘Challenges for R&D and innovation 
in energy’. Therefore, this paper showed implicitly that a multidisciplinary approach to study 
OI could help further advance the understanding of other roles and effects of OI adoption. 
 
My role and contribution  
This paper was inspired from paper E and thus I was part of its original idea. After writing 
paper E, I developed together with the first author the research design of this study. More 
specifically, I prepared and refined the questionnaire available in Appendix C. Also together 
with a master´s degree student, I collected the data visiting the companies with a group of 
experts from different Italian foundries associations (as better explained in the methodology 
section of paper F). Finally, I also conducted the first stage of the data analysis and supported 
the writing and editing process of the results, discussion and conclusions of the paper.  
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4.7. Paper G. OI and other dimensions of SMEs performance 

 
Title and authors 
Ramirez-Portilla, A., Brow, T., and Cagno, E. (2015) “Open Innovation in Specialized SMEs: 
The Case of Supercars” 
 
Status of manuscript 
Submitted to a Special Issue on “Implementing Open Innovation” in Business Process 
Management Journal. 
 
Visual legend of the paper 
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Summary of the paper 
The purpose of this paper was to explore how adopting OI influences the innovativeness 
(INNO) and performance of specialised SMEs. This paper also examined the adoption of OI 
within a firm’s practices and models, and within the three dimensions of firm sustainability. 
Survey data from 48 specialised SMEs manufacturing supercars were analysed using PLS-
SEM. SmartPLS software was used to conduct a path analysis and test the proposed 
framework. The main findings suggested that high adoption of OI models (OIMs) tends to 
increase a firm’s INNO. Similarly, the adoption of OI practices (OIPs) has a positive effect on 
INNO but to a lesser extent than OIM. The moderation results of INNO further showed that 
OIM and OIP can benefit firm performance (FP) of SMEs. Specifically, two dimensions of FP 
– environmental (ENP) and social (SOP) – were found to be greatly influenced by OI. A 
research limitation was the parsimony in the investigated model; this study only focused on OI 
adoption as practices and models without considering its drivers or other contingency factors. 
In terms of practical implications, this paper could help practitioners in SMEs better 
understand the benefits of adopting OI to be more innovative but also more sustainable. 
Finally, this study contributed to the literature on the role of OIPs and OIMs regarding the 
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dimensions of firm sustainability performance by being the first paper to investigate this 
relationship in the context of SMMS.  
 
Relation to thesis and main contribution 
The last paper included in this thesis was designed with an integrative purpose trying to 
encompass the most interesting elements from the other papers, as well as using different 
research methods to complement the study with different angles. In addition, one of its main 
contributions was to validate in one single paper the influence of adopting OIPs but also OIMs 
could have in an under studied but relevant context such as in SMMS. Similar to paper B, this 
paper also investigated the role of OIPs and OIMs through a quantitative approach by 
analysing data collected through a tailor-made survey. Moreover, in this paper we employed 
PLS-SEM, which is increasingly used to study management concepts. In fact, even though this 
method has started to be used in IM literature (e.g. Aç, Günsel, Kuzey, & Seçgin, 2015), to the 
best of our knowledge, this is the first paper in OI literature to apply this method to investigate 
both OIPs and OIMs. Even though the final findings of this paper were obtained from a ‘small’ 
sample, we consider it significant considering the novelty of the research context. In general, 
the main results of this study provided robust evidence indicating that firms highly adopting 
both OIMs and OIPs may not necessarily have better ECP, but in turn, significant effects can 
be found in relation to its INNO levels. Similarly, ENP and SOP indicators are positively 
influenced by adopting OI suggesting that SMEs could partially enhance their sustainability 
levels by opening up their innovation models and practices. 
 
My role and contribution  
The idea to conduct this study was proposed by me and thus I collected all the data. More 
specifically, I framed the relevance of studying OI in SMMS through initial case studies 
(although not reported in paper G) in order to better understand the role of OI in specialised 
manufacturing SMEs. The other authors helped in refining the research framework and the 
survey questionnaire. Finally, although I received support from my co-authors in editing the 
last version of this paper, I conducted all the analyses as well as writing the results, 
discussions, and conclusions.  
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5. Results and Discussion 

Before focusing on the discussion of the main results of the thesis, it is important to remark 
that the accumulative results of my research can be found in each of the papers appended. 
Therefore, in this section my first intention is to discuss the overall results in an interlinked 
way. In any case, to provide a more structured discussion, each section focuses on a specific set 
of ideas while highlighting the relevance of each paper when appropriate. A note of caution 
here is appropriate. As the design and analysis of the different data used in this thesis is already 
described in each of the appended papers, these are not extensively described in this section, 
but briefly mentioned when suitable. Also, it should be noted that some additional findings not 
included in the papers due to their narrow scope or word limitations are briefly included below, 
e.g. insights from the two case studies in SMMS. 

5.1. Context matters in OI research and practice 

The economic revival and development of a society in the present world situation confronts us 
with the need to assess how the management processes of innovation allow for the creation of 
productive capacities, especially in the business and industrial ‘glocal’ frameworks (Muñoz-
Gutierrez, 2014). Similarly, the organisational circumstances in this fast changing world raise 
the question of the potential generalisation of any innovation theory, method, tool, or model 
(Tidd & Bessant, 2014) in most industrial settings. Thus, when studying OI phenomena it 
should be recognised that based on the practical or industrial context to be researched, certain 
theoretical perspectives would be more appropriate than others (Vanhaverbeke & Cloodt, 
2014). Perhaps talking about one innovation model or theoretical perspective being better than 
another would be far too normative and inflexible. Instead, a more realistic, open, and 
responsive view would consider that IM models, theories, and paradigms are not worse or 
better but just different (Kuhn, 1963). Moreover, the ‘outputs’ we could observe and obtain by 
using specific IM perspectives or paradigms can also be dependent on the studied industrial 
contexts or scenarios. This idea has been exemplified and investigated in this thesis with the 
case of Open Innovation practices (OIPs). In doing so, RSQ1 was answered with diverse 
angles and studies that in aggregate show a significant relevance of context and contextual 
factors to understand the adoption and practice of OI.  
 
To begin with, we know that as with many other social and organisational phenomena, IM 
practices are contingent upon the type of context in which they are applied (Aas, Breunig, 
Hydle, & Pedersen, 2015; Huizingh, 2011; Ortt & van der Duin, 2008). So if this situation 
should also be expected for OI practices, why should this be confirmed? Well, probably the 
question is not whether context-dependency and contingency are applicable for OI, but instead 
how relevant are context and contextual factors to understand the adoption and practice of OI. 
To answer this question, this thesis (i.e. paper A) centred on the adoption of OI as a theoretical 
supposition based on the OI literature available. Based on the analysis of OI literature we can 
see that 83% of the publications focused on a specific setting. This high percentage should not 
be considered as a mere coincidence, but instead as a first indicator of the context relevancy for 



The unexpected implications of opening up innovation 
 

78 

OI studies. Similarly, 51% of the publications explicitly emphasised, i.e. mentioned in the 
publication title, at least one theoretical perspective and a research context. This result clearly 
highlighted the relevance of acknowledging the context and contingency dependency by Open 
Innovation researchers. 
 
Also, another interesting result was that the number of both theoretical perspectives and 
research contexts reached its peak between 2010-2011 and 2011-2012, respectively. Although 
this trend was similar, it suggests two very different implications for studying OI. First, few 
theoretical perspectives were used when the OI model was introduced. With more time, more 
perspectives were proposed to complement the understanding of OI. While some were 
successful, e.g. modes or models, others were less so, causing a decrease in the perspectives 
used. This appears as a narrowing of the most critical and convergent theoretical lenses in OI 
that could ultimately create an OI theory (Gassmann et al., 2010; Gassmann & Enkel, 2004; 
Tidd, 2014). Second, few and recurrent research contexts were initially studied with the OI 
model. With time, more settings were investigated in almost every type of industry until it 
became clear that OI was more applicable in some industries or sectors. This could have 
signalled to most researchers to focus on studying phenomena related to OI in specific settings 
where it was likely to be found. Nevertheless, this does not mean that OI should not be 
investigated in novel contexts, but only that studies may not yield the same sharp or expected 
findings as in other known settings. It seems then than some important trade-offs (e.g. validate-
explore contexts or consolidate-propose perspectives) are implicit when choosing how to 
research Open Innovation 
 
This thesis also demonstrated the relevance of context and contextual factors to understand OI 
practice through several studies. In fact, even though contingency and context-dependency 
perspectives were only stated clearly in five papers, in the other two the importance of the 
setting where OI practices were adopted and the results influenced by this adoption were 
emphasised. Thus, it could be said that all studies helped to validate the idea that specific 
organisations and environmental factors (i.e. the ones studied in each paper) can play an 
important role in the relationship between firm and industry innovativeness levels and their 
performance indicators (Vij & Bedi, 2015) when OI practices and variants of these are being 
adopted. Few examples of the most relevant studied internal and external contextual factors 
included the industry and sector (paper A), firm size (papers B to G), business models variety 
(papers B, G), integration capability (paper C), user practices (paper B), technological 
sophistication / specialisation (paper G), efficiency dependency (papers E, F), and business 
practices (papers B to G).  
 
Considering the above, the appended papers of this thesis have answered the call to advance 
the understanding of OI by investigating more propositions between its adoption and the 
context where the firm operates (Lazzarotti et al., 2011). Moreover, the multi-perspective 
approach used was designed with the intention to provide confirmation that it is highly unlikely 
that OI has the same effects in every situation but rather they are dependent on the context of 
the firms adopting it (Huizingh, 2011). Accordingly, the accumulative findings of this thesis 
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provide robust and varied evidence that a contingency perspective is necessary when 
investigating the effectiveness and scope of OI in organisations (Gassmann, 2006). It should be 
noted that the studies in this thesis clearly differentiated the CT dichotomy between internal 
and external factors (Hofer, 1975; Luthans, 1973). However, in these studies one category was 
not deemed to have more weight as a determinant of OI. This demarcation was avoided on 
purpose not to avoid taking a stance, but to recognise the importance of both types of factors. 
In fact, supporting one category more than the other would inherently conflict with the essence 
of a contingency view. In any case, the question should not be directed towards choosing 
studying internal, external or both types of factors in OI studies, but rather to continue using a 
contingent and context perspective to develop a tighter theory of OI (Tidd, 2014). 
 
Aligned with the idea of contingency, we should remember that a central finding in the 
innovation literature is that a firm innovates in different forms through extensive interactions 
with its environment, system, and networks (Fagerberg, 2004). Thus, a contingent perspective 
of OI should recognise both the existence of several collaboration practices (Ollila & Yström, 
2013) and the potential of different innovation outcomes (Bahemia & Squire, 2010). It is then 
conceivable to suggest that depending on the context used there could be a great difference in 
the potential to create new profit streams and business models (Chesbrough, 2013; Gassmann 
et al., 2010). Thus, depending on the context together with the OIPs used may provide firms 
with opportunities to propose and deliver value in different ways. In fact, OI has the advantage 
to be practiced together with other strategies which in turn could provide a unique position, 
especially for SMEs (Vanhaverbeke et al., 2012). For instance, OI could be used with other 
strategies ranging from generic approaches such as blue ocean strategies (Mauborgne & Kim, 
2004), or a firm´s white space (Johnson, 2010) to more specific ones like the business model 
canvas (Osterwalder, 2004) or selecting a specific strategic orientation (Colin C J Cheng & 
Huizingh, 2014).  
 
It is crucial to stress that all the papers considered (directly or indirectly) that innovation 
process and IM practices are contingent (Aas et al., 2015; Pavitt, 2004). Therefore, it is 
possible to suggest that the contexts provided by certain industries could provide better 
opportunities to apply some OI practices rather than others. For instance, OI practices adopted 
by firms in the F&B industry (papers C and D) certainly vary from the ones adopted by firms 
in the foundry industry (papers E and F). This difference could be explained considering that 
the adoption and adaptation of particular practices may involve a gradual process that depends 
on the setting and experience of each firm (Santamaría et al., 2009). Moreover, some 
combinations of OI practices could have a complementary effect while others a substitution 
one (Michelino, Caputo, Cammarano, & Lamberti, 2014; Schroll & Mild, 2011; West & 
Bogers, 2013). Thus, it could be difficult to talk about a generic set of OI practices that work in 
every context and conversely, firms in a specific context (e.g. industry) that always apply the 
same OI practice. Instead, we should consider a continuum of OI practices and their 
applicability as shown in Figure 5-1. Such a continuum would simultaneously stress that only 
in a few contexts could many OI practices be applied and that only few OI practices could be 
adopted by several contexts. 
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Figure 5-1. Continuum of applicability of OI practices in industrial contexts 

All the suggestions above in no way seek to justify the inconsistency of OI practices adoption 
in mature manufacturing industries. Instead, it tries to signal an opportunity to explore the 
effectiveness of specific OI practices together with other innovation concepts in varied 
contexts. For instance, innovation contests if considered as OI practices could be studied in 
industries associated with a lack of transparency just as long as the participants are actually 
collaborating in a reciprocal way (Kathan, Hutter, Füller, & Hautz, 2015). Also collaborative 
tools and methodologies to spur creativity such as serious games could also be used by SMEs 
to exchange knowledge during the ideation process (Agogué, Levillain, & Hooge, 2015). 
Finally, firms could find synergies adopting OI practices together with other tools with a 
participatory nature. For example, firms could use the tools such as Design Thinking together 
with a variety of OI practices, which is something already proposed in the F&B industry by 
large organisations (Olsen, 2015) but that could also be useful for SMEs.  

5.2. OI adoption by ‘small’ actors within and around mature 
manufacturing industries 

New improvements in technology will continue to shift mature manufacturing industries. Just 
the global trend of computerisation has the potential to switch a high proportion of manual 
tasks to robots in production, construction, and agriculture (Frey & Osborne, 2013). For 
instance, new technologies supported by collaborative practices between firms and 
communities are making it possible to 3-D print shoes, metal components, cars, and even food. 
Considering these types of radical changes in today’s economy, this thesis considered as the 
main research context different types of manufacturing firms from mature industries. At the 
beginning the scope of this research considered every type of organisation in these industries. 
However, through the different studies and their findings the research focus was redirected 
from large firms to include other smaller actors adopting OI within and around these industries.  
 
It is common to believe that large manufacturing firms innovate as a common and 
straightforward practice since they produce many of the ‘fashionable’ technological 
innovations available in most markets e.g. electronics. However, this is far from true since a 
widespread outsourcing of production activities has put tremendous pressure on manufacturing 
managers to be cost competitive and offer unique customer value through innovative products 
and processes (APQC, 2015). Another misconception is that large firms are lonely innovation 
actors in manufacturing industries, while in reality much of the innovation they do is from 
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interactions and collaborations with other actors (Salmelin, 2013) as papers B to G have 
confirmed. A clear example is collaborations with SMEs, which have been credited to be more 
agile than large firms in the innovation stage of idea generation (Alvarez & Barney, 2001; 
Minshall, Mortara, Elia, & Probert, 2008; Smith, Dickson, & Smith., 1991). As a consequence, 
it is not surprising to see how large firms are interested in cooperating constantly with SMEs to 
be able to generate innovations faster (Katzy, Turgut, & Holzmann, 2013). 
 
Moreover, in the manufacturing sector technological resources and knowledge, usually 
attributed to large firms is not a prevailing competitive advantage. For instance, in mature low 
and medium-tech industries, creativity and not necessarily technological knowledge, is usually 
the platform for innovation (Santamaría et al., 2009). This idea was confirmed with the 
examined cases in the foundry industry (papers E and F) where not all the BATs were acquired 
or mastered but instead OI practices denoting creative ways to find innovations such as 
conducting trends scouting were adopted by most of the small and medium-sized foundries 
studied. These ideas indicate that even if large firms will seize most business opportunities in 
an industry, more radical innovations could be started by smaller actors (De Backer, 2015). 
 
But to recapitulate a bit on the distinction about organisational size, what is meant in this thesis 
by ‘smaller actors’ in terms of an industrial context? Well, a logical response would involve 
the category proposed by the EU of micro, small, medium, and large enterprises according to 
number of employees and annual turnover (Verheugen, 2003). However, this view only 
considers organisations involved in business-related purposes in a certain industry. While this 
view is correct if considering that industry is defined as the aggregate of manufacturing 
productive enterprises in a particular field, it neglects the innovation inputs by other actors. 
Thus, at this point, it is useful to consider the triple helix innovation model where innovation 
actors could belong to three institutional spheres: industry, government, and academia 
(Etzkowitz & Leydesdorff, 1995; 1997; 2000). Therefore, we can say that while the other two 
spheres do not form part of an industry, the innovation processes within it are certainly 
influenced by the interactions between them.  
 
Indeed, there is a considerable body of literature stressing the importance of the relationships 
for knowledge transfer between two of the three spheres such as academic engagement 
(Perkmann et al., 2013). However, to have an all-inclusive view of the industrial (open) 
innovation in current manufacturing scenarios it is necessary to consider the interactions 
between a wide range of small and medium different actors from government and academia 
including innovation intermediaries, foundations, incubators, technology transfer offices, 
research centres, science parks, and even venture capital firms (Etzkowitz, 2008). Furthermore, 
as investigated in the F&B industry, users and citizens can also adopt OI in terms of practices 
and initiatives closely linked with the innovations developed in mature manufacturing 
industries. Thus, the role of OIPs in these industries is not always about user-oriented 
innovations by firms (Grunert et al., 2008) but also about citizens and users as innovators 
(Bogers, Afuah, & Bastian, 2010). In this sense, we could refer to the model of quadruple helix 
collaboration (Katzy et al., 2013; Salmelin, 2013) where citizens (including users and 
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communities of users) are recognised as potential innovators. Indeed, the role of users as 
innovators (von Hippel, 1986) or active co-creators (Galbraith & McAdam, 2011) has been 
widely recognised in the literature. However, an implication proposed (based on paper D) is 
that in some mature industries citizens and users can be closely engaged, through self-
organised and collaborative practices, to the innovations that could potentially affect such an 
industry without the actual intervention of the large actors in it.  
 
This implication on the role of OIPs in mature industries is interesting in two respects. First, it 
adds users, consumers, and citizens as types of ‘small’ actors that equally to SMEs can use and 
integrate knowledge from different external sources to create innovations (van de Vrande et al., 
2010). In fact, this idea confirms one key aspect of the OI model which stated that because 
knowledge is heterogeneously distributed among many agents, firms would be better off by 
collaborating with such agents (Chesbrough, 2003a). Second, it confirms that not only in high-
tech industries but also in mature low and medium-tech manufacturing industries, users and 
consumers freely develop, share, and diffuse innovative ideas within their communities 
(Bogers et al., 2010). In turn, these innovative ideas, practices, and initiatives could affect the 
future organisation and performance of an industry (Baldwin, Hienerth, & Von Hippel, 2006). 
Considering the arguments above, it could be possible to picture the idea of an ‘open’ industry 
where different types of actors (see Figure 5-2) including the ‘small’ ones, are creating and 
driving OI practices. Such potential collaborative and ‘open’ manufacturing industries should 
not rely solely on OI practiced by large firms, but also by SMEs and other smaller but 
significant actors (Ball & Jolly, 2015). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5-2. Potential innovation actors to be involved in an ‘open industry’ 
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Indeed, Figure 5-2 is only an ideal representation of the notion of fully adopting openness at an 
industry level. Thus, I am not claiming that any of the studied industries, e.g. F&B, foundry, or 
automotive, have evolved to the point to be considered as ‘fully open’. Similarly, another note 
of caution on this figure might be appropriate. It is possible to find researchers adding more 
‘helixes’ to explain how innovation happens nowadays, see e.g. the Quintuple Helix innovation 
model (Carayannis, Barth, & Campbell, 2012). However, my intention with the ‘open industry’ 
idea is less pretentious because I am aware that when proposing ideas related to the interaction 
between actors of different institutional spheres it is necessary to provide more extensive 
evidence together with more normative or descriptive statements (Broström, 2011). In any 
case, I proposed this idea as an inspiration and as a starting point for future studies that could 
discuss more extensively the implications of OI practices and industry dynamics (Utterback, 
1994) in mature manufacturing industries. For example, the rate of product and process 
innovations by firms in the food or automotive industry might seem to be on a ‘specific’ stage 
(Abernathy & Utterback, 1978). However, through an OI perspective, the dynamics of the 
process innovations could be alleged to be in a ‘transitional’ or even in a ‘fluid’ phase 
(Abernathy & Utterback, 1978). Even if these types of discussions are outside of the scope of 
this thesis, it is important to briefly mention and link them to the thesis findings. 

5.3. Different forms OI practices 

By now it should be clear that throughout this thesis the notion of practice has been the ‘red 
thread’ connecting all the related studies. However, what may need further clarification is what 
can be considered as an OI practice with the potential to be adopted. To clarify this, it is 
necessary to focus on answering RSQ2 related to the characterisation of OI as varied forms of 
practices. Thus, it would be helpful to remember first that in the practice-based view proposed 
(Section 2.2.3), OI adoption was initially foreseen both as practices (OIPs) and as models 
(OIMs), but still leaving open the option of other characterisations. 
 
Considering this possibility three studies provided empirical evidence on diverse forms in 
which OI regular practices could be characterised and adopted by different types of actors. 
More specifically, these studies found that adopting OI can involve practicing certain 
integration mechanisms with external collaborators (paper C), performing collaborative user-
driven initiatives and approaches (paper D), and aggregating (not substituting) multiple 
innovation activities, including the IRD ones (paper E). Indeed, these forms of OI practices are 
distinctive from the usual and widely accepted concept of OI practices defined mainly as a 
typology of various process related to INB, OUT, and coupled activities (Huizingh, 2011). 
However, as we know many activities that lead to innovation are not R&D-based processes but 
can also include some forms of mechanisms, approaches, and combinations of activities 
(Santamaría et al., 2009). Thus, this unusual and fresh perspective on practices closely related 
to OI provides a more eclectic and flexible view of the habitual activities that organisations and 
other type of actors actually perform, implement, and adopt in order to be more open.  
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To clarify why the proposed characterisations of practices are relevant to provide a complete 
depiction of a practice-based view of OI, some arguments are explained below. First, including 
integration mechanisms within the spectrum of OI practices offers a clear example of the 
potential ‘means’ that could be practiced to adopt OI. Alternative means may include, but not 
limited to, agencies, procedures, operations, processes, techniques, systems, and organisational 
structures. However, it should be emphasised that under a PBV of OI, these varied means 
would only be considered as OI practices when they are established as routines around the 
organisation regular innovation activities maximizing efficiency in the OI approaches adopted 
and the related outcomes. But then, why the focus on mechanisms, and more precisely 
integration mechanisms, and not other means mentioned before? From a general viewpoint, 
due to the evolving nature of organisational activities, the emphasis should be on properly 
integrating and coordinating certain activities because they can become organisational routines 
and practices contributing to superior performance (Nelson & Winter, 1982).  
 
From a specific viewpoint in the field of IM, the choice of stressing the case of integration 
mechanisms as a characterisation of OI practices seems more appropriate. For instance, 
considering integration mechanisms as OI practices contributes to the idea that because 
organisational practices are bound by habits of behaviour, practices supporting the OI model 
could be characterised as numerous and varied daily activities of the firm (Huang, Lai, Lin, & 
Chen, 2013). This idea is aligned to the steady trend in literature highlighting the relevance of 
modes and mechanisms for transferring and integrating knowledge within and between 
organisations before it can be internalised and adopted (Alexander, Neyer, & Huizingh, 2016). 
Also, integration mechanisms (or at this point and under a PBV we could also say integration 
practices) are important because if properly performed could help minimizing the coordination 
costs when collaborating with external partners (Dahlander & Gann, 2010).  
 
Considering the above, it may seem that practicing integration and coordination mechanisms 
may have the same weight when adopting OI approaches. However, the focus on the former 
rather than the later mechanisms (as it is visible in paper C) is due to their extensive scope of 
applicability in OI. To exemplify this idea we could consider a taxonomy of OI interactions 
strategies such as networking, co-ordinating, co-operating, collaborating, and co-creating 
(Ollila & Yström, 2013). Although these interaction strategies are different in nature and 
purpose, it seems integration rather than coordination is practiced and stressed during all of 
them. For instance, a typical form of interaction related to co-operating is supplier integration, 
but also the integration of users as co-producers is emblematic for co-creating. In sum, we 
could say that integration (in its form of mechanisms or practices) is vital to open the 
innovation process; however, organisations might not use always the proper practices when 
integrating knowledge in OIPRs. Therefore, to integrate properly with other innovators in the 
innovation process, firms need to analyse the innovation practices suitable to the underlying 
social interactions (Neyer, Bullinger, & Moeslein, 2009). This idea is further explored below in 
terms of the different dimensions to be considered when adopting OI practices.  
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To complement a PBV of OI, including collaborative initiatives and approaches driven and 
practiced by users and other actors would confirm and add to previous ideas about the synergy 
between OI and user-centric innovation notions. For instance, it has been widely accepted that 
costumers, consumers, and users can be closely involved in new product development at 
different stages of the design process. During these stages (e.g. specification, concept 
development, detailed design, prototyping, and final product) different methods involving 
several actors can be used to design for users, design with users, and design by users (Kaulio, 
1998). In most of these scenarios, firms are seen as the main orchestrators and coordinators of 
such stages and outcomes, even in the ‘design by users’ approach. However, users could also 
take this main role in other industrial settings where (if not heard and taken into account) they 
are more involved in suggesting and initiating, improvements and innovations in the products, 
processes, services, and systems they use and consume.  
 
At this point, it would be useful to remember that previous and extensive literature have 
already considered users as key sources of industrial research and marketing processes (e.g. 
von Hippel, 1986) or as complementary actors to a firm’s internal innovation process (e.g. 
Chesbrough, 2003a, 2006). So then, what is novel about the approaches practiced by users and 
communities of users studied and described in this thesis (paper D)? The main difference and 
as explained before is that this study provides evidence that in some nature manufacturing 
industries ‘small actors’ can be closely engaged, through self-organised and collaborative 
practices, to the innovations that could potentially affect such an industry without the actual 
intervention of the large actors in it. Therefore, we could say that although the innovations, 
practices, and initiatives by these actors are not fully integrated within large firms, this finding 
could add to studies that examine and identify users harnessing interactive and collaborative 
online tools (see e.g. Bilgram, Brem, & Voigt, 2008). Similarly, this study contributes showing 
that also in mature industries like the F&B, end-users – users of consumer goods – or 
communities of them can have a significant role in the collective invention, development, and 
diffusion of practices and innovations within their communities (Bogers et al., 2010).  
 
Considering the above, we could propose a generic version of the ‘open food’ definition (paper 
D) so it can fit similar phenomena in other mature manufacturing industries where users and 
communities are also interested in contributing collectively to the innovation process. 
Accordingly, we could said that an ‘open phenomenon’ in ‘X’ mature industry could be 
considered as the phenomenon of collective initiatives and practices empowered by small 
organisations, users, communities, and citizens sharing a common objective of creating, 
adapting, capturing, adopting, and disseminating ‘X’ related value, knowledge, and 
innovations, which could be or not leveraged by for-profit actors. While only in one industry, 
these findings provide initial evidence about other unexpected implications of adopting OI 
practices. Indeed, further studies are required to assess if the role of these actors and the 
approaches they practice are really for maximizing utility and not only profit (Bogers et al., 
2010). In any case, the role of OI practices and initiatives adopted by users and communities of 
users within the scope of mature industries offer an opportunity to extend the firm-centric 
notion of OI as originally proposed (West & Lakhani, 2008). 
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Having clarified diverse forms of OI practices explored in this thesis, it would then be possible 
to suggest their inclusion in the list of OI practices in literature. However, it should be noted 
that proposing this addition does not necessarily mean to categorise them to the list of already 
extensive OI practices suggested and available. For this reason and to avoid an extensive and 
redundant list of OI practices in this section, I kindly refer the reader to the different papers (B 
to G) where a variety of OI practices were studied. Also, to see in detail the way in which these 
practices were operationalized and collected please refer to Appendixes A, B, C, and D. More 
specifically, refer to sections C and D of Appendix A, sections C and D of Appendix B, section 
D of Appendix C, and section 1 of Appendix D.  
 
So instead of simply providing a list of practices, I believe that a more useful proposition 
would be to revisit the combination of possible varieties in OI adoption and include a 
dimension of variety on practices. Based on this idea, we can recall that the variety of the 
innovation phases is key to understand at what point in time during the innovation process OI 
should be adopted. In chapter 2 (exactly in page 40), some examples of the categories of 
innovation phases were provided (Bergström et al., 2010; Dewangan & Godse, 2014; Russo-
Spena & Mele, 2012). However, these are just a few of the existing ones in the literature that 
can be linked with the adoption of OI. More examples of innovation phases include: want, find, 
get, and manage (Slowinski & Sagal., 2010; Slowinski, 2004), strategy, sourcing, integration, 
and metrics (Chesbrough & Crowther, 2006), concept, development, and business (van der 
Meer, 2007), exploration, retention, and exploitation (Lichtenthaler & Lichtenthaler, 2009), 
make-or-buy, integrate-or-relate, and keep-or-sell (Lichtenthaler, 2011), and obtaining, 
integrating, commercializing, interaction (West & Bogers, 2013), to name a few.  
 
In addition to the phase when firms could adopt OI, they need to decide the appropriate type of 
partners with whom they will collaborate and innovate. Thus, the challenge does not rely only 
on the identification of potential collaboration partners (Laursen & Salter, 2006) but on 
properly selecting the most suitable external actors according to the organisation's context (M. 
R. Gürtler & Lindemann, 2013). Moreover, partner variety is intrinsically linked to the extent 
that a firm has developed certain OI practices and capabilities because this situation would 
drive or delay the interactions to compensate for the lacking ones (Huizingh, 2011). Therefore, 
the dimension of content variety in OI causes firms to decide between obtaining general 
content such as explorative or exploitative knowledge (Bengtsson et al., 2015) or more specific 
like supply chain or project management capabilities (Manzini et al., 2013).  
 
Finally and as the different studies of this thesis suggest, variety on practices should be added 
as a key fourth dimension of OI adoption. First, because innovation and its outcomes not solely 
rely on (internal and external) collaborations, but also on the way the related interactions can 
be controlled through certain practices (Smith, 2004). It should be clarified that the suggested 
fourth dimension of variety on practices also contemplates approaches, methods, initiatives, 
methodologies, and mechanisms. This choice is justified with studies showing the usefulness 
of practicing certain IM techniques (Igartua et al., 2010) and methodologies (Bianchi, 
Campodall’Orto, Frattini, & Vercesi, 2010) to enable open and collaborative approaches, but 
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mostly through the PBV of OI emphasised in this thesis. Indeed, this supposition could make 
the task of choosing an OIP more challenging; however, recent studies are starting to pave the 
way in this matter by investigating method models for distinguishing and selecting OI practices 
according to the firm context (see e.g. von Saucken, Gürtler, Schneider, & Lindemann, 2015). 
Considering the ideas above, Figure 5-3 depicts the fourth dimensions of the key possible 
varieties involved in OI adoption suggesting a focused view of the relevant choices that firms 
but also other actors need to consider when practicing OI. 
 
 

Figure 5-3. Revisiting the latent variety of OI adoption 

5.4. The role of OI practices on diverse performance dimensions 
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robust evidence on these relationships in the automotive industry was found. Having clarified 
this, a discussion on the roles of OIPs is provided below which goes from the rather anticipated 
effects on performance dimensions to the less often identified in OI literature, and thus where 
this thesis provides a clear contribution.  
 
To begin with, OI researchers seem to have declared a ‘crusade’ to validate the impact of 
openness on firm performance. By reviewing the most relevant OI literature (paper A), we can 
certainly confirm that innovation and economic performance are two of the most studied 
dependent variables of OI adoption (Giannopoulou et al., 2010; Lichtenthaler, 2011; Schroll & 
Mild, 2012; West & Bogers, 2013). This is not surprising because as Mazzola et al. (2012) 
noticed, the question of how openness influences firms to innovate better and obtain higher 
economic returns is at the core of OI research (Dahlander & Gann, 2010; Gassmann et al., 
2010). In addition, even if some studies have done it, more research is needed recognising and 
emphasising the idea that the context can certainly moderate the relationship between OI and 
performance, implying that the OI effects on performance are contingent on the internal and 
external context characteristics (Huizingh, 2011). In fact, all the empirical studies of this thesis 
have followed this trend by adopting a contingency perspective and therefore, they contribute 
to literature recognising the relevance of contextual factors on the degree of openness, 
performance, and other outcomes (Bengtsson et al., 2015; Bianchi, Croce, Dell’Era, Di 
Benedetto, & Frattini, 2015; Lazzarotti, Manzini, Nosella, et al., 2015; Lazzarotti, Manzini, & 
Pellegrini, 2015; Stefan & Bengtsson, 2014). 
 
Considering the above but also the context of manufacturing firms and mature industries we 
can find several studies investigating the relationship between adopting OI and an better 
innovation and economic performance (see e.g. Barge-Gil, 2013; Chiaroni et al., 2010; Cricelli 
et al., 2015; De Massis et al., 2012; Di Minin et al., 2010; Ebersberger et al., 2012; Ili et al., 
2010; Karlsson & Sköld, 2013; Lazzarotti et al., 2013; Martini et al., 2012; Nitzsche, Wirtz, & 
Göttel, 2015; Parida et al., 2011; Sierzchula et al., 2015). While the findings on these and other 
studies have more or less consistently found that adopting OI (characterised as practices, 
models, approaches, initiatives, methods, amongst others forms) can positively influence firm 
innovativeness, the results of the effects on economic performance have been less coherent.  
 
Departing from this discrepancy, this thesis considers the study from paper B as a way to 
investigate first-hand these relationships by using a reliable source of data i.e. an OIS (Manzini 
et al., 2013). In other words, I was interested to confirm by myself the inconsistency of results 
in the literature regarding the relationship between adopting OI and different levels of 
innovation and economic performance. This goal was successfully achieved by providing other 
interesting findings. More specifically, based on the different analyses we found that firms with 
higher levels of OIMs also showed higher levels of Innovation Performance (INP). We also 
propose a categorization of firms based on the different levels of adoption of OIMs. These 
categories comprised the ‘super open innovators’, ‘selective collaborators’, and ‘conservative 
collaborators’, which are better explained in paper B. This result can complement other 
taxonomies of firms based on OI adoption (see e.g. Ahn, Minshall, & Mortara, 2015; Barge-
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Gil, 2013; Lazzarotti & Manzini, 2009) by proposing a categorization that also considers 
content variety as a determinant of using a specific OIMs. In overall, the findings of this study 
suggested that even though a mix of selective OIMs may not greatly enhance firm´s economic 
performance (e.g. ROA), it could increase innovation performance at least to some degree. 
Thus, these findings contributes to the very lively debate about why firms should adopt (or not) 
OI if the effects on innovation levels and economic performance are clear (or not so clear) (see 
e.g. Barge-Gil, 2013; Cheng & Huizingh, 2014; Ebersberger et al., 2012; Mazzola et al., 2012; 
Parida, Westerberg, & Frishammar, 2012; Spithoven, 2013; West et al., 2014). 
 
Although the studies included in paper C and D were not designed to directly investigate both 
innovation and economic performance, they provided preliminary but interesting findings of 
other indicators of organisational performance. To be more precise, paper C focused on 
understanding how does the integration between inter-organisational networks take place 
during collaborations in Open Innovation Projects (OIPRs). Therefore, an intrinsic assumption 
of this study included that an OIPR could be only successfully accomplished through 
appropriate integration mechanisms. While this assumption could proxy an indicator of project 
success, it was decided to focus the discussion and the implications of the study to the 
integration level during OIPRs. The results of this study are interesting in terms of 
organisational performance for different reasons. First, it confirms that the internal organisation 
of a firm can have a mutual relationship affecting the innovativeness level (INNO) and 
innovative behaviour (van Beers, Kleinknecht, Ortt, & Verburg, 2008). Second, it provides 
evidence to support the idea that ‘particular management mechanisms can primarily strengthen 
a firm’s organisational capabilities for managing open innovation, which may in turn enhance 
performance’ (Lichtenthaler, 2011: p. 84). In this regards, practicing integration mechanisms 
during OI help firms and external partners to establish proficient routine processes that can 
improve performance by facilitating capability development required for OIPs. Hence, the 
overall findings suggest that practicing certain mechanisms during OIPRs can benefit the 
integration level, support organising OI (Bianchi et al., 2015) and enhance the innovativeness 
capacity of the firms and external partners involved in collaborations (Palmié et al., 2015).  
 

To continue examining other implications of OIPs, paper D focused in exploring the adoption 
of OI by actors other than large firms in the F&B industry. So even though the main purpose of 
this study was to examine OIPs influencing initiatives driven by actors other than large firms, 
the results are relevant to the industrial performance of these firms. For instance, this study 
provided clear examples of how OIPs adopted by actors such as consumers, communities, 
foundations, and civil society have the potential to influence consumer goods industries. This 
influence would involve firms not only proposing collaborative initiatives to innovate with this 
kind of actors but also to support the ones already created by them. Moreover, and probably 
most interesting from a firm-centric viewpoint, the findings suggest that large firms and SMEs 
could improve their performance in two ways by considering these actors and their initiatives. 
First and a bit more obvious, a firm could adapt and adopt ideas from these initiatives and 
practices in order to increase its innovativeness level. Second, a firm could also learn or, at 
least, increase its perception and awareness of the social trends most relevant for users and 
consumers. In this way, firms could increase their chances of proposing socially driven 
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innovations that could ultimately improve the social performance (SOP) dimension within a 
sustainability perspective. These findings could also contribute to recent studies suggesting that 
‘small’ actors driving collaborations can leverage simultaneously vertical and horizontal 
partner linkages with larger firms in inter-organisational contexts (Dooley et al., 2016).   
 
Considering that OIPs could have a significant link with the social dimension, it was also 
interesting to explore the link between OI and environmental indicators. While this idea 
originated from the pilot case studies in the automotive industry, we decided to explore it in a 
different but also relevant industrial context such as energy-intensive industries. Therefore, 
papers E and F rationalized, explored and examined the link between OIPs and energy 
efficiency (EE), which can also be considered as an indicator of environmental performance 
(ENP). More specifically, both studies in the foundry industry provided evidence showing a 
positive relationship between being more innovative through OIPs and having higher levels of 
EE in terms of three indicators i.e. SEC, BATs and BEE (Cagno, Worrell, Trianni, & Pugliese, 
2013). In addition, because in energy-intensive industries such as foundries, being energy 
efficient has a direct relationship with the performance of all the firms in the industry, adopting 
OIPs can positively influence the industrial performance (IDP) of certain sectors. Moreover, 
the findings of the two studies contribute with empirical evidence to literature linking 
innovation and energy management fields (Costa-Campi, García-Quevedo, & Trujillo-Baute, 
2015; Costa-Campi, García-Quevedo, & Segarra, 2015; Trianni et al., 2013) but also on the 
relevance of collective, open, and collaborative innovation in energy-intensive industries 
(Allen, 1983; Arnold & Barth, 2012; Hakkim & Heidrick, 2008) and the manufacturing inside 
eco-factories of the future (May, Stahl, & Taisch, 2016). 
 
Before discussing the implications of the findings in paper G, it should be mentioned that the 
link between OIPs and the three dimensions of sustainability performance were based on the 
findings of the pilot case studies of SMMS. For instance, one of the firms is very interested in 
practicing community service by providing undergrad and master students the opportunity to 
do their thesis in the company. Also, a common practice in this firm is that even it is often 
more costly, some details and parts of the interior of the vehicle are outsourced to local artisans 
since their approach is focused on innovating through tradition (De Massis, Kotlar, Frattini, 
Petruzelli, & Wright, 2016). In the case of the other firm, a common practice is extending the 
boundaries of R&D collaborations (Bäck & Kohtamäki, 2015) by conducting design and 
innovation competitions to provide internships to the winner. Similarly, this firm organises 
regular meetings with neighbours and other close stakeholders to understand how to minimize 
the environmental impact of the firm operations and how to spur economic activities within the 
community. This kind of activities provided the first signal of the possible link between OIPs 
and SOP and ENP. This was later confirmed in paper G where the findings show that SMEs, if 
characterised by their sophistication of technology level (Kaulich, 2012), could improve their 
levels of INNO, ENP, and SOP by adopting OIPs and OIMs. Moreover, adopting OI could be 
used as a strategy to diversify the sources of knowledge used by specialized SMEs. In this 
sense, the diversification is not on their products but in their approaches to innovate while they 
remain specialized retaining their (re)sources of competitive advantage (Barney, 1991). 
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 To conclude, Figure 5-4 summarises and maps in a simple way the thesis findings related to 
the role in which OIPs can influence multiple and different dimensions of performance.   
 

 

 
 

Figure 5-4. Mapping the ‘driving’ influence of OIPs on diverse performance dimensions 
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This section attempts to provide a critical and objective discussion on the limitations and 
drawbacks of OIPs according to the observations and findings of the studies conducted during 
this research project. First of all, it is vital to state that while Open Innovation has increasingly 
gained numerous adepts and popularity in the last decade, it should not be considered as a 
dogma4. Hence, even researchers focused in studying and understanding OI are advised to 
question and demonstrate its validity and usefulness through scholarly research. In fact, it is 
only using a critical approach when investigating OI that a formal and tighter theory on OI 
would be possible (hopefully) in the near future (Tidd, 2014). Indeed, while some researchers 
argue in favour of OI, others may claim that the empirical evidence on the value of OI is 
limited, and practical prescriptions overly general (Trott & Hartmann, 2009)5. In any case, the 
key point here is to recognise that OI, as any other IM model, has some limitations and 
conducting empirical studies is a way to find and tackle them. 

                                                
4 In here, the word dogma is not used in the sense of a religious doctrine but rather as ‘a belief or set of 
beliefs that is accepted by the members of a group without being questioned or doubted’ (Merriam-
Webster Inc., 2004, p. 369). 
5 For an interesting and comprehensive response on such type of critiques please refer to a recent article 
by Chesbrough and Bogers (2014). 
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Aligned to the previous idea, the role of OI practices should not be considered dogmatic and 
thus some of its drawbacks need to be recognised. Firstly, it seems to be widely recognised that 
as there is no panacea6 in medicine, it is unlikely that OI has positive effects in all situations, 
implying the effectiveness of OI practices must also be context dependent (Huizingh, 2011). 
Second, being OI a type of model thought to manage innovation and technology, we could 
expect OI to have a ‘dark side’ since creativity and innovation can also have one (Cropley, 
Cropley, Kaufman, & Runco, 2010). Third, in an ideal industrial setting, besides aiming to 
develop economic growth through appropriately managed innovation, OIPs should also be 
directed towards human ends and planetary survival, just as creativity and technology 
(McLaren, 1993). Indeed, we could debate if OIPs are similar to technology in the sense that it 
‘is never morally neutral, but always both good and evil’ (Adeney, 1994: p. 21). Hence we 
need to acknowledge the possibility of scenarios where a certain OIP impacts on (different 
forms of) inequality i.e. benefit the few at the expense of the many. Unfortunately, this thesis 
does not provide the final answers to this possibly philosophical questioning (Okasha, 2002) 
but it does raise the flag of the potential negative role that OIPs may have in mature industries.  
 
In any case, it is possible to provide some general but also specific examples of the issues 
mentioned above. From a general viewpoint, we could say that the benefits produced by 
adopting OI practices should compensate the issues that they may cause. Lo illustrate this idea 
let´s consider the example (although a bit alarmist) of the issues related with the development 
of the automobile. Even if the innovation of the automobile revolutionized the speed and 
comfort of travel, ‘the internal combustion engine created a society in which air pollution, 
traffic accidents, oil spills, cement cities, traffic congestion, environmental degradation, social 
inequality, changed perceptions of time, parking problems and a host of other effects are 
commonplace’ (Adeney, 1994: p. 21). Therefore, it is probable to see that equal to 
technological innovation, the adoption of OI may have some socio-technical challenges that 
might outweigh its benefits if it is not properly planned and practiced (Ran, 2013).  
 
From a specific viewpoint, we can translate these ideas into issues within the context of the 
studied industries in this thesis. For instance, in the F&B industry adopting several OI practices 
to obtain new flavours from users may increase disproportionately a line of products. This in 
turn could affect the procurement, production, and supply chain of the firm in addition to the 
all the environmental impacts of such choice. Indeed, every action in a firm has a reaction and 
thus, I am not claiming (even though it would be desired) that before adopting an OIP a 
complex analysis of its impacts e.g. a Life Cycle Assessment, needs to be conducted. Indeed, 
some specific analyses related to selecting the right partners, stakeholders, and OI practices 
should be conducted (see e.g. Guertler et al., 2013; Gürtler & Lindemann, 2013; von Saucken 
et al., 2015), but also other macro aspects could be considered. In fact, as paper D emphasises, 
these aspects should include not only the major trends in a certain industry but also the major 
trends in society. Hence, by taking into account these megatrends (e.g. sustainability or 
urbanisation) could help firms to plan, design, and practice OI with less negative impacts. 

                                                
6 A panacea is defined as ‘a remedy for all ills and difficulties’ (Merriam-Webster Inc., 2004, p. 894). 
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In the studies of SMEs in the foundry industry (papers E and F), we can see a similar issue but 
with a higher degree of complexity due to the dependent variable that was studied i.e. energy 
efficiency (EE). Firstly, we should remember that understanding the energy management 
practices of these firms is particularly important since they have relatively large improvement 
potentials in percentage terms (UNIDO, 2010). Therefore, it is rational to think that the more 
and better practices (including OIPs) adopted to manage energy and improve EE should 
directly provide an optimal industrial scenario. However, we should consider the possibility of 
a market negative feedback of EE. This feedback is as follows. The more effective EE 
initiatives are in place, the less amount of energy (demand in terms of kWh) would be required 
in the society. This lower demand would cause then a decrease in the price of energy. In turn, 
this lower energy price would reduce the demand of EE because energy would not be ‘so 
expensive’ anymore. Since high prices of energy were one of the key reasons that EE 
initiatives started in the first place, this closes the negative cycle. Although OIPs and energy 
management practices differ in nature and purpose, a similar phenomenon could happen with 
the former. Thus, it is advised to attempt to control or propose mechanisms that avoid this type 
of negative loops when adopting OIPs by firms in mature energy intensive industries. 
 
Finally, when considering the context of SMMS we could first reflect on the essence of the 
previously mentioned example of pros and cons of the automobile invention. Second and more 
interestingly, the analyses from the two pilot case studies and from paper G provided evidence 
of the degree of openness by this kind of firms. Thus, we can say that all the studied SMMS 
have adopted (at least in some extent) OI practices to produce vehicles with high levels of 
design and performance. However, performance in terms of vehicles has been commonly 
linked to more powerful engines. So even though OIPs can support the innovation process of 
SMMS, these could add some technological innovations with other impacts in the environment 
or the society. Fortunately, as one of the interviewees in the pilot study of the Mexican 
supercars firm (Ramirez-Portilla, Cagno, & Brown, 2014) mentioned, performance in 
supercars has also shifted in the last years from being horsepower oriented towards fuel 
efficiency. In addition, it seems SMMS could also offset potential negative impacts with the 
support of communities of users (or fans) interested in the co-creation of better vehicles 
through more collaborative and open practices (Langner & Seidel, 2014).  
 
In overall, we did not encounter direct negative impacts of adopting OI in the different studies. 
Nevertheless, I believe it is worthwhile to mention some of them (according to literature) to 
demonstrate that we were aware of the potential perils of OI. For instance, during the studies 
we were fully aware that OI is not the only alternative to a close innovation model (Galbraith 
& McAdam, 2011).  Similarly, we considered the idea that innovation, in general, may have 
negative effects on firm performance when newly introduced knowledge or technologies are 
not compatible with the previous ones from the firm (Mariano & Casey, 2015). We also 
understood that some managers could take the role of harsh critiques of OI (e.g. Trott & 
Hartmann, 2009) considering the concept a ‘repacking’ of previous ideas. Moreover, we 
expected (in some extent) that firms could condemn the overrated potential of OI and being 
more concern about the challenges related to its actual execution (Gwynne, 2007). 
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In addition, we also considered the findings from other researchers who, while not providing 
critiques, have demonstrated some disadvantages and limitations of opening up the innovation 
process. For instance, some studies have found negative effects of openness when developing 
new products including worse timing to market, slower product development, and more costly 
products (Knudsen & Mortensen, 2011). Similarly, studies have found curvilinear effects of the 
openness to external sources of knowledge (Laursen & Salter, 2006) where OI could provide 
variety useful for the ideation phase up to the point where increasing approval and integration 
costs cause negative returns (Salter, Wal, Criscuolo, & Alexy, 2014). Even though we did not 
find such curvilinear effects in any of the conducted studies, we did receive questions from 
managers enquiring about the break-even point until it is profitable and resource-efficient (i.e. 
time, money, persons, etc.) to implement or fully adopt OI practices in an organisation.  
 
Linked to the above, it is important to acknowledge that in the studies where there was a direct 
interaction with managers to collect data (papers C, E, F and G) in some cases, ingenuity or 
sarcasm was detected in some comments regarding the potential of OI. More specifically, few 
managers and owners would directly or indirectly imply that by using more and more OI 
practices and related notions their innovativeness levels were expected to eventually increase. 
While these types of comments appeared on few occasions, I related them with the panacea 
illusion. Moreover, elucidating on this matter, I came across an analogy of OI being a model 
that some managers expect to solve all the innovation problems and ‘save’ the firms. It seems 
then that for some practitioners, OI could resemble the idea of Deus ex Machina, or ‘God in a 
Machine’, a theatrical term related to the dramaturge Euripides’ habit of unexpectedly using a 
crane to lower an actor dressed up as God onto the stage, to resolve the problems of the 
characters in a way that most of the time was not logical to the initial situation. Similar to the 
idea of exploiting an external unexpected element to address an unsolvable problem, some 
managers may believe that innovation practices related to a more open and collaborative 
approach could take this role within their firms. However, this ideology presents a major issue 
because seeing OI as Deus ex Machina would imply that firms would rely mainly on external 
actors to resolve their innovation problems. However, as some studies in OI (including papers 
E, F, and G) have revealed, implementing and adopting OI is not only about exploring and 
exploiting external actors but also about internal innovation capacity and IRD. 
 
Another key implication and although a bit obvious is that OIPs do not happen alone but there 
should be a person or group of persons conducting it. In fact, recent studies are stressing the 
managerial roles that appear to be crucial for organising OI such as facilitators, tacticians, and 
sensegivers (Ollila & Yström, 2016). It is important to mention this kind of implications for 
managerial choice and agency when practicing OIPs since lacking them could hinder OI 
collaborations (Tushman et al., 2012). Although the thesis scope did not focus on such agency 
elements, one study (paper F) investigated and discussed the implications of having or lacking 
a full-time innovation manager. What's more, even if a firm has an experienced manager in 
OIPs, they could fail in attempting some of them. For instance, creating a community of users 
or crowdsourcing competitions could be unsuccessful due to the lack of user/adopter interest 
(Dahlander & Magnusson, 2005) or even personality dispositions (West & Lakhani, 2008). 
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Finally, a demarcation should be considered between the OI practices that a firm may adopt 
and the ones that an external actor such as innovation intermediaries may support (see paper 
C). Aligned with this idea, innovation intermediaries are only one part of the support that 
resource-limited SMEs receive by public organisations. Other support can include 
entrepreneurship centres, business incubators or technology transfer offices (Katzy et al., 
2013). Without this type of support provided to SMEs, it was noted in different cases that it 
would be desired that just as with other key business practices, firms could have a central and 
dedicated team to drive OI practices. This idea suggests that it could be better if these team 
members could have specialised skills related to OI. In turn, these OI teams could then serve as 
catalyst teams in innovation themes, or as an emerging technologies group. In this sense, it is 
imperative for manufacturing firms to integrate and align OI practices with other relevant 
practices in order to ensure that key (internal and external) actors are involved in critical 
milestones (Ahn et al., 2015). 
 
Similarly, it is also necessary to recognise that it could be useful to integrate OI practices with 
already existing project management (PM) practices. First, PM techniques could help execute 
and implement new OI practices. Second, this mix could allow an interdisciplinary integration 
of resources and projects that if well managed could create synergies and reduce complexity. 
After all, it is probable that no innovation project is an island and thus it is highly dependent on 
the current simultaneous activities in the organisation (Engwall, 2003). Lastly, a reluctance to 
adopt a great number of OI practices due to fear of change was seen in many firms. Therefore, 
firms should use notions of change management to drive the adoption of OI practices, for 
instance, to deal with the not-invented-here (Katz & Allen, 1982) or the not-share-here (De 
Araújo Burcharth, Knudsen, & Søndergaard, 2014) syndromes.  
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5.6. The unexpected implications of opening up innovation in brief 

The last sections have discussed in detail and in an interlinked way the findings of the different 
studies in this thesis. Knowing that some people (including myself) like to easily find and read 
the main take away messages of a book or an article, this section summarises what the thesis 
title promises. Although there are several implications in this thesis due to the multi-
perspective approach used (e.g. different studies and RS) below I provide mainly the 
implications that I consider as more unexpected and interesting in relation to the role of OIPs. 
 
 Context matters to a great extent in OI research and practice. In fact, not only 

the adoption of OI is highly dependent on the context but the context can also 
influence the way in which OIPs can be characterised as well as the outcomes 
resulting from their implementation, adoption, and regular practice.  

 Although OI can be explained through several and even conflicting theoretical 
perspectives, using a practice-based view can allow us to understand different 
forms in which OI can be characterised and practiced within and around 
industrial settings where OIPs might seem not valid or relevant at first sight.  

 OIPs can be characterised in varied forms such as models, mechanisms, 
approaches, initiatives, and methods, amongst others. This variety of practices 
can complement other variety dimensions to provide a more comprehensive 
understanding of the different options and key choices related to adopting OI.  

 While adopting OI can certainly have a positive effect on higher levels of 
innovativeness, it may not guarantee better economic performance. However, 
practicing OI can also have a significant influence on other relevant indicators 
and dimensions also related to firm and industrial performance. 

 The adoption of certain OIPs can have a direct and positive relationship with 
higher levels of energy efficiency indicators. While this link is especially 
important in energy-intensive industries, it is also relevant for other contexts 
since it shows a clear connection between OIPs and environmental indicators.  

 Because in energy-intensive industries such as foundries, being energy efficient 
has a considerable and direct relationship with the performance of all the firms 
in the industry, it could be said that adopting OIPs can be a feasible approach to 
influence positively the industrial performance of certain sectors.   

 Whereas it can be expected that SMEs adopting OI in terms of practices and 
models could have higher levels of innovativeness (but not necessarily 
economic performance), it is also possible to anticipate a positive effect on 
sustainability indicators related to environmental and social performance. 

 Just as with technology or creativity, the adoption of OI practices and similar 
approaches is also likely to have a ‘dark’ side. Moreover, the potential issues 
and drawbacks related to this side are also contingent on the context of an 
organisation. Thus, it is advised that firms plan sensibly the adoption of OIPs. 
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6. Conclusions and Future Research 

The aim of this final section is neither to rewrite the introduction or abstract of this document 
nor to summarise everything that has been written before. Instead, in this section I would prefer 
to revisit the purpose and research question of this study, as well as providing the most relevant 
‘take away messages’. These messages include a clear statement of my research contribution in 
terms of theoretical and practical implications. Lastly, departing from the main findings of this 
thesis, I suggest some interesting opportunities for future research. 

6.1. Revisiting the purpose and research question 

Throughout all the studies in this research project I have tried to always follow the essence of 
dialectics. This means that I have attempted to balance and critically assess as much as possible 
the two sides of the story (thesis and antithesis) related to OI. To recapitulate, my initial thesis 
stated that to contribute building an OI theory and to provide firms with wide-ranging and 
rigorous evidence of the benefits of adopting OI, researchers should confirm the relevance of 
certain firm contextual elements. Of all these elements, the key ones to focus on are the type of 
activities actually practiced and fully adopted by firms, because all these could greatly 
influence both the degree of adoption of Open Innovation and the project, firm, and industrial 
results obtained from this adoption.  
 
Consequently, it is logical to believe that my antithesis is defined as the opposite of the above. 
However, from my point of view, the antithesis (which I always had in mind when conducting 
my research) considered more than a reverse of the original arguments but being critical 
towards what I was studying. In essence, being critical while researching about OI implied first 
of all, remembering literature against or asking for a tighter theory and practice of OI (see e.g. 
Dąbrowska, Fiegenbaum, & Kutvonen, 2013; Galbraith & McAdam, 2011; Huizingh, 2011; 
Schroll & Mild, 2012; Tidd, 2014; Trott & Hartmann, 2009). Likewise, it also implied 
considering the viewpoints and arguments from colleagues and senior scholars not convinced 
with the OI model and its related ideas. Moreover and probably most importantly, it implied 
recognising that many of the studied firms, especially SMEs, did not know the meaning of OI 
until the time I disclosed details about my research. This does not necessarily mean that the 
responses were biased but that the firms studied have been using some OI practices routinely 
for some time. Considering this, the antithesis of this research could be recapped as potentially 
accepting the idea that ‘there is nothing new under the sun’ that could be said in OI literature.  
 
Fortunately, this was not the case and through the different studies I am confident I was able to 
accomplish the thesis’ purpose, achieve its objectives, and answer properly all the research 
questions. In any case and for the sake of clarity, let’s briefly review all of these elements. 
Firstly, the purpose of this thesis as explained in the beginning was to investigate with multiple 
perspectives the role that adopting OI practices and approaches could have on different 
dimensions of firm performance (FP), all this while highlighting the context dependency of OI. 
Moreover, the objectives of the thesis were: i) to identify and verify if some of the main 
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assumptions proposed about OI also apply to few but relevant understudied industrial contexts, 
ii) to propose and describe different forms of characterising practices related to open and 
collaborative approaches used by different actors, and iii) to explore and explain the link 
between OI concepts and practical organisational scenarios and FP. 
 
Based on the multiple perspectives used throughout the different studies and reflected in the 
seven papers, I can confirm that a multi-perspective study of the adoption of OI practices was 
accomplished. In addition, since each of the studied industries posed a different context, I also 
feel confident asserting that contingency and context dependency perspectives of OI have been 
stressed, investigated, and exemplified in each of the studies. Likewise, through at least three 
different studies and the corresponding papers (C, D, and E) this thesis described other ways of 
characterising OI practices relevant to different innovation actors. Moreover, because the 
studies in each context provided different results related to different dimensions of FP, it was 
possible to explore and rationalise the link between OI practices and performance in terms of 
innovativeness, projects, industrial, environmental, and social dimensions. Therefore, based on 
the evidence obtained through this research project, it is possible to state that the adoption of 
OI practices can benefit organisations from and around mature manufacturing industries, 
including small and medium-sized firms, in more ways than just being more innovative. 
 
Equally important is to revisit the MRQ of this thesis and evaluate if it has been satisfactorily 
answered. This question was stated as to what extent are OI practices adopted by firms and 
other actors in unexplored mature manufacturing industries and which are the unidentified 
roles that these practices play in relation to different dimensions of firm and industrial 
performance? Accordingly, and based on the different studies conducted, it is possible to say 
first that the degree to which OI practices have been adopted differs even between similar 
mature manufacturing industries with no specific pattern or precondition. For instance, it was 
expected in the beginning to find little or null evidence of OI practices being adopted in the 
foundry industry. However, this industry was the one that provided some of the most 
interesting findings regarding the relation between adopting OI and improving some 
dimensions of firm and industrial performance.  
 
From the aggregated results of this thesis, I can also confirm that all of the studied 
organisations exhibited at least some degree of awareness of OI as a potential paradigm to 
increase its innovation levels. Nevertheless, not all of them adopted these practices as daily 
strategies or routines to boost their performance due to organisational inertia, lack of 
information, and the risks and costs of potential failure, amongst other reasons. Nevertheless in 
general, firms acknowledge the importance of creating innovations by different means in order 
to improve their own growth and survival but also to socialise its benefits. Aligned with this 
idea, it seems also that even small and medium-sized manufacturing firms, as well as other 
small actors from and around mature industries, see in some OI practices the ability to increase 
and externalise the benefits of innovation. Thus, even if OI practices have not completely 
diffused in mature manufacturing industries, it will gradually permeate due to its potential to 
incorporate solutions with greater added value to users, industry, and society. 
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Finally, all the studies provided evidence to conclude that OIPs act as drivers of significant FP 
and INP indicators depending on the studied context. Thus, it could be said that the roles that 
OIPs and OIMs play in relation to performance dimensions are contingent to the firms’ 
organisational and environmental context where they are actually adopted. Therefore, based on 
the industrial contexts investigated in this thesis, it seems that the varied characterisations of 
OIPs could increase (paper B), integrate (paper C), diffuse (paper D), explore (paper E), 
improve (paper F), and diversify (paper G) distinct performance dimensions. 

6.2. Research contribution 

Demonstrating the contributions of a research project could include stating the implications 
that such research has accomplished in different aspects (Saunders et al., 2003). Therefore in 
the subsections below I chose to explain the implications of my research related on the one 
hand to theory, and in the other to practice and policy. It should also be noted that implications 
related to the methods used are existent but not completely novel. More specifically, some 
methods used to study OI are only novel in the sense of application rather than proposition. 
Some examples used in the studies of this thesis are the use of a tailor-made OI survey 
specialised for SMEs (i.e. supercars). Likewise, to the best of my knowledge, paper G is the 
first study to apply the PLS-SEM method to investigate the effects of reflective constructs 
related to OI models and practices.  
 
In any case, I believe implications of this nature have less weight because as some researchers 
suggest, a wiser option for PhD students conducting an innovation and entrepreneurship thesis 
would be to choose from the broad variety of methods (and almost without limits) instead of 
developing new methods (Sassmannshausen & Gladbach, 2011). In fact, these two authors also 
recommended leaving the development of methods to the most senior researchers and for the 
purpose of a PhD thesis it is sufficient to prove that the student acquired the ability to make 
proper or even better use of existing methods. I completely agree with their statements and 
therefore, I am confident in stating that I have shown the correct usage of different methods in 
my thesis. This can be seen with the variety of research strategies and techniques to collect and 
analyse data described in detail in Section 3 and summarised in Table 3-1. 

6.2.1. Implications for theory 

Researchers are constantly debating about the legitimacy of the OI model and the contribution 
it can provide to the IM literature (Dahlander & Gann, 2010; Trott & Hartmann, 2009). So 
even if academics are in favour of OI, they are clear that when a ‘new’ concept like OI is 
introduced its validity needs to be proven (Elmquist et al. 2009), both internally and externally. 
In addition, as Chiaroni et al. (2010) remarked, OI theories must account for phenomena that 
are not fully explained with earlier IM paradigms (Kuhn, 1963), and at the same time to prove 
external validity it must explain evidence beyond its initial area of inquiry (Yin, 1994). Thus a 
way to do this is through empirical studies that can prove that OI does exist in practice and in 
what forms it exists (Schroll & Mild, 2012). 
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In this research project, I have studied the extent to which OI practices are adopted by firms in 
mature manufacturing industries. Therefore, part of my contribution to theory is that through 
the studies in different research contexts I have supported and extended the applicability and 
validity of the OI model. In the same way, my project helped to confirm that in mature 
manufacturing industries, different internal context characteristics can drive different adoptions 
of OI practices resulting in different effects (Lazzarotti et al., 2010). These effects and 
relationships have been clearly established in each of the papers not only for the sake of 
theoretical contributions but also as a way to provide accurate advice and direction to managers 
and owners, e.g. of SMEs, on the adoption of OI practices. Similarly, the results of this project 
indicated that firms are very aware of the different OI practices (although with other terms) that 
they can perform simultaneously. Thus, practices related with INB or OUT processes, or 
exploitation or exploration activities are usually not seen as exclusive to large firms as shown 
in some of the papers. Therefore the results of this thesis could also provide some insights 
about the temporal ambidexterity as a dynamic capability (O’Reilly III & Tushman, 2008) that 
some SMEs in mature manufacturing firms could have already developed.  
 
Furthermore, this thesis also contributed to OI ‘theory’ through three main aspects. First, this 
project investigated and attempted to contrast some of the theoretical perspectives used when 
researching OI in mature manufacturing industries. When doing so, it framed, investigated, and 
validated a practice-based view of OI while justifying its advantages over other theoretical 
perspectives more commonly used to study OI. Likewise, to anchor this PBV of OI, a context-
dependency perspective was emphasised through CT. This mix of perspectives not only proved 
to be useful but also that OI could be studied from other theoretical angles. Second and linked 
to the previous idea, while this thesis was theoretically anchored mainly in two perspectives 
(PBV and CT), it also demonstrated the implications of studying OI with a multi-perspective 
approach. Such approach was useful for the general aim of exploring the differentiation of 
OIPs but also for more specific goals such as findings key internal context characteristics or 
discovering links to uncharted dependent variables (e.g. EE). In this regards, the third main 
theoretical contribution of this thesis was to provide empirical evidence of the link between 
adopting OIPs and EE. To the best of our knowledge, this is the first study to provide such 
findings and thus, we expect that a research bridge could be built between the disciplines of 
energy and innovation management. Moreover, based on the idea that EE proxies ENP, this 
thesis also provided preliminary evidence of the positive effect that adopting OIMs and OIPs 
could have in two of the three performance dimensions of sustainability i.e. ENP and SOP.  
 
Finally, one of the inherent goals of my research was to verify and support the process of 
external validity of the OI model. Therefore, this was done by testing, confirming and 
expanding OI theories and assumptions in new research contexts. It can be said then that the 
larger the number of contexts in which the final results can be applied the better the research 
outcome. This consideration takes us back to one of initial ideas to focus this research by 
narrowing the study of certain OI perspectives and practices in specific but novel contexts 
(paper A). So for instance, at first sight SMMS or small foundries may seem to be a very 
narrow empirical setting. However, if comparing the nature of the products produced, the 
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resource-efficient production or its specialisation level, these firms could have similar 
characteristics to many other SMEs in different industries. This idea is visible in Figure 6-1 
which shows other types of firms and industries in which the results and findings of this 
research could be further explored.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6-1. Prospective applicability of the thesis results to other industries 

Most of these contexts have been analysed under other management and innovation ideas and 
therefore the final results of this thesis could complement these studies. A clear example of the 
above is the idea that SMMS have very similar characteristics to luxury goods since the 
products are targeted to a niche market, the volume of production is low, the quality is 
extremely high, and even though the level of innovation is not as high as other products, the 
end consumer pays a great amount of money for these products (Brun & Castelli, 2013; 
Riguelle & Van Caillie, 2010). Hence, if the luxury industry has its own specific dynamics and 
assumptions (Brun et al., 2008), SMMS could also be studied with a combination of OI and 
luxury perspectives. Similar relations could also exist for all the other contexts in Figure 6-1. 
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6.2.2. Implications for practice and policy 

As mentioned before, it is a common perception that the relation between successful 
innovations and profit is practically a tautology (Maital & Seshadri, 2012). Therefore, it is 
expected that adopting certain innovation practices should help firms to achieve high, sustained 
growth, profitability, and survival. However for firms in many industries and sectors 
attempting to create innovations is no longer a self-sustained strategy. Consequently, it is 
expected that firms will sooner or later attempt to use new innovation models, techniques, and 
tools to create, co-create and acquire technology and innovation with other actors of industry 
and society. It is in this scenario where a firm, depending on its context characteristics, could 
ultimately engage in more open and collaborative practices.  
 
Therefore, the next implications for practitioners are part of the managerial contribution that 
this research provides. But first, it needs to be noted that just as some academics claim, some 
practitioners also argue that OI practices have always been part of the innovation process 
within the firms (Trott & Hartmann, 2009). Nevertheless, the challenge lies in the firms really 
engaging in real OI efforts and not only with marketing purposes. As mentioned before a more 
clear challenge could be between the firms not being able to differentiate between the 
implementation and the adoption of OI practices. While the former implies that a firm may 
start using certain OI practices for the first time, the latter is more related to the firm actually 
using this practice correctly for firm performance benefit. Thus, the findings of this thesis 
showing the practices at an adoption level (not only with sporadic use) provides managers in 
mature industries clear evidence of its influence and benefits.  
 
It is expected then, that the overall thesis findings can convince managers that the adoption of 
OI practices is a dynamic process requiring a sustained effort for continuous and further 
development of innovation within the firm. Aligned with this, practitioners may find some of 
the OI practices studied useful in the different papers to conduct self-assessment of their own 
practices. This in turn, could allow them to understand if the collaborative and open practices 
used to innovate are part of the organisation´s best practices. When they are, this will indicate a 
high level of adoption that will likely enable a firm to positively increase FP in different 
dimensions. In case they are not being practiced in their organisations, before rushing to adopt 
each of them, the advice would be to consider the most relevant organisational and 
environmental factors that may determine if a certain Open Innovation practice, approach, or 
initiative would be successfully implemented and adopted. In other words, this advice centres 
on the idea that a contingency view is not only a theoretical idea but it is also a useful 
perspective for practitioners. 
 
Another practical contribution of this doctoral project is that all the results suggest that OI 
practices should be incorporated into the innovation strategy of a firm. Moreover, OI practices 
need to be designed within the innovation strategy which itself should be aligned with the 
business strategy. This alignment confirming a commitment rather than a campaign could then 
help firms to decide on an agenda for the innovation practices used to create and capture value 



Conclusions and Future Research  
 

103 

(Pisano, 2015). Moreover, based on the idea of following the intrinsic drive of mastery (Pink, 
2009), managers are advised not only to practice OI but to eventually master it. 
 
While mainly using the findings of one study (paper G), it is still important to mention that this 
thesis shows managers how even in mature traditional industries, SMEs can play an important 
role as explorers of markets or as technical specialists (Chesbrough, 2010) allowing them to 
generate innovation with a great potential for diffusion. In fact, this study was also relevant in 
terms of practical implications since it provided empirical evidence on the role that OI 
practices and models can have in influencing a manufacturing firm’s ENP and SOP, which is 
of considerable importance given the current policies encouraging sustainability in this sector 
(De Backer, 2015; European Commission, 2010; OECD, 2008b). Based on these findings, it is 
expected that practitioners from SMEs in mature industries might consider adopting OI as a 
viable option to increase their level of innovativeness but also to become sustainable, resource-
efficient, and more competitive (European Commission, 2010). 
 
In terms of implications related to policy, this research includes suggestions for innovation 
policies in different levels. For instance, several government agencies (e.g. VINNOVA) or EU 
funded projects (e.g. PROSESC), are supporting research and best practices of OI in mature 
manufacturing industries. However it is only through further evidence of the OI model validity 
that future support will continue. My expectations are that the overall results of this research 
can provide some insights that can be used in the IM agendas of firms and hopefully also in 
regional innovation systems (e.g. association of foundries as described in papers E and F). 
Also, some of the results derived from the studies might be used as a guide to help evaluate 
grant proposals of Open Innovation projects that are aimed to support different types of actors 
(mostly SMEs) in mature industries.  
 
Finally, as noticed more than two decades ago, firms in mature industries such as large 
carmakers, wishing to seek more radical innovation may need to search for new knowledge 
beyond their traditional network of R&D suppliers (March, 1991). In this regard, an OI 
network could be the way to enlarge and strengthen an open regional or even national 
innovation system (Santonen, Kaivo-oja, & Suomala, 2007) in this type of industry. Moreover, 
OI could be used in several mature industries to integrate external partners into the innovation 
process of SMEs. This could help overcome the internal problems from a purely ‘closed’ 
innovation approach (Keupp & Gassmann, 2009) and attempt to find the right balance of OI 
practices for each organisation. Last but not least, some of the studies related to this thesis have 
helped to remark on the possibility of citizens, users, and small actors to actively collaborate 
with large firms and government agencies through a varied set of OI practices and initiatives. 
Hence, this thesis highlights the importance of strengthening the institutional framework that 
fosters the innovation process. In general, some of the results could help to develop strategies 
that guide policies to promote and diffuse OI practices further in industries. 
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6.3. Suggestions for future research 

From an optimistic point of view, OI can be considered an extremely versatile concept with the 
potential to be researched with many other concepts, phenomena, trends, and ideas. In fact, I 
must admit that it was quite challenging for me to maintain the scope of this research 
throughout my PhD studies. Actually, this can be seen in the list of additional publications 
(beginning of this manuscript) that illustrate some of the ideas that I needed to leave aside. In 
any case, after deliberating on the multiple research opportunities related to the adoption of OI 
practices, I explain below some that I deem as interesting, relevant, and promising.  
 
An interesting research opportunity would involve investigating the full effect of adopting OI 
practices on other aspects of the firm. More specifically, further research should focus on 
examining if adopting OI practices (as an organisational innovation) besides having an 
influence on the value created, also has an effect on the other two key variables of a firm 
business model, i.e. price and cost. Thus, further studies need to clarify how adopting a series 
of OI practices in different degrees could support the improvement of business models that can 
create sustained growth, profitability and competitive advantage (Maital & Seshadri, 2012).  
 
Considering a macro perspective, it also seems promising to study the adopted practices within 
OI National Systems (see e.g. Santonen, Kaivo-oja, & Suomala, 2007) based on the culture and 
not only on the geographical frontiers. For example, several SMEs in California are founded or 
managed by Hispanic people who participate in a broader Innovation System outside the 
U.S.A. These firms exchange knowledge and resources with other firms in the country of 
origin of the founders which in turn also further develop a more open innovation system (Graf 
& Braun, 2013). Hence, further studies could consider immigration and culture as key 
contingent elements from the social context influencing the adoption of OI practices. 
 
Aligned with the last idea, although this thesis has contributed to understanding the adoption of 
OI under a contingency perspective, other several contextual factors can be further studied. In 
fact, recent studies have revived the interest on the mediating and moderating roles that 
organisational elements (internal context) have on the openness of firms to achieve better 
collaboration and innovation performance (e.g. Lazzarotti, Manzini, Nosella et al., 2015). 
Amongst these internal elements a firm´s degree of absorptive capacity (e.g. Lazzarotti, 
Manzini, & Pellegrini, 2015) and entrepreneurial orientation (e.g. Cheng & Huizingh, 2014) 
seem promising to continue studying and explaining OI related phenomena. Moreover, these 
elements could add to already proposed innovation and entrepreneurship frameworks (Brem, 
2011). Hence, future studies could investigate the suitability of certain OI practices to better 
manage the flow of knowledge during the different stages of new venture creation (Eftekhari & 
Bogers, 2015). Also, an interesting connection between OI and entrepreneurship is that both 
the adoption of OI and venture discovery and creation could be seen as a continuum. This 
similarity suggests that some OI practices could support effectuation and causation processes 
depending on the stage of organisational development (Becker, Aufseß, & Brem, 2015). Thus, 
further studies could examine if certain OI practices are more suitable for start-ups than for 
established companies and conversely. 
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In addition, a firm’s internal characteristics are only one side of the environment and thus, 
external context characteristics should also be considered. Therefore, it would be relevant to 
study the influence of OI practices adopted not only by large firms but also by smaller actors in 
a context where most of them could and should happen but only some of them are actually 
used. A potential context could be science parks, which are contexts where small actors and 
firms can both play a vital role (Romijn & Albu, 2002). In fact, science parks have been 
recently positioned often in local or regional SME networks where OI activities play an 
important role (Katzy et al., 2013; Lee, Park, Yoon, & Park, 2010). Therefore, studies 
examining how OI practices may create competitive advantages depending on the capacity of 
the actors contexts and the practices used (Sadeghi & Sadabadi, 2015) seems relevant.  
 
Finally, future research on Open Innovation should address practical problems with a more 
holistic approach. For example, the promising role that Open Innovation approaches can have 
in the public sector has been recently stressed (Bakici, Almirall, & Wareham, 2013). A 
particular case involves open collaborative frameworks to promote Smart Cities (Paskaleva, 
2011; Schaffers et al., 2011). These contexts present a particular mix of collaborative 
approaches used by unique innovation actors. Thus, it would be interesting to further 
investigate the scope of OI practices and its link with major trends (paper D) to design Open 
Cities (Bakici, 2011; Salmelin, 2015). Moreover, the variety of OI concepts driving these 
initiatives, signals the need to study how to select appropriate OI practices but also how to 
tailor them to a specific context. Methodologies such as Design Thinking (DT) could help 
design meaningful and creative OI practices with a more holistic and human-centred approach 
(Brown, 2008). In fact, DT main features include efficient prototyping which could also be 
linked to collaborative prototyping (Bogers & Horst, 2014) and together with other 
collaborative practices, it could have the potential to improve sustainability in manufacturing 
firms (Ball & Jolly, 2015). Therefore, further studies should consider the role that this and 
similar tools together with OI could have on driving sustainability in manufacturing firms in 
mature industries but also on other types of sectors and industries. 
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Appendixes 

Appendix A – Interview guide for case study of OI projects in the 
food industry 

Introductory information: 
We are conducting a study to explore the practices that firms use to integrate with other 
organizations during collaborative innovation projects. The interview will take approximately 
one hour, and it will have a semi-structure interview format. This means, that you can feel free 
to elaborate on your answers and also that new questions may arise during the interview. Also, 
is it okay if we could record this interview? 

Section A. Innovation in general 

1. What are your name, current position, and time working for this organization?
2. What is your experience working with innovation in general?
3. What is your experience working with projects of more open or collaborative

innovation within the organization?
4. Could you please tell us first something about the innovation process in your

organization? How does it take place?
5. How is the interaction between the persons, teams, and stakeholders involved during

the innovation process?

Section B. Integration practices during innovation 

6. What are the integration practices more visible in your organization during the
innovation process?  Please consider as integrations practices the habitual use of
specific tools, structures, systems, methods, procedures or techniques allowing better
integration with internal and external stakeholders.

7. Do you perceive some integration practices during the innovation process as generic?
In other words, could they be used in any type of innovation project?

8. Do you believe the use of appropriate integration practices during innovation projects
varies on something? For example, type of actor or innovation?

9. Do you believe there is a difference between the integration practices used inside your
organization and the ones used with external actors? Is there a clear and remarked
difference? For example, formal or informal.

10. Do you use external agencies as mediators between your organization and the outside
innovators?
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Section C. Integration practices during collaborative innovation 

11. According to you, what are the integration practices more efficient and effective used
during a collaborative innovation project inside the organization (E.g. between different
departments)?

12. According to you, what are the integration practices more efficient and effective used
during a collaborative innovation project with external actors? (E.g. with other actors
such as universities, suppliers, costumers, etc.)

13. Do you think level uncertainty and ambiguousness are among the most relevant factors
affecting the decision on which integration practices to use?

14. What are some of the downsides or pitfalls that integration practices in the innovation
process can present? For example costs, time consuming, investment.

15. Do you have any recommendations to improve and manage the integration during the
innovation process either with internal or external actors?

Section D. Open Innovation practices in general 

16. What about Open Innovation, are you aware of this term? (If s/he has not mentioned the
term during the interview)

17. Would you be able to define Open Innovation in few words?
18. How often does your organization practice opening the innovation process?
19. Based on the definition of Open Innovation that I just mentioned you, would you say

your organization is currently practicing Open Innovation?
20. Do you believe your organization has adopted more specific practices or initiatives to

enhance open and collaborative innovation in the last five years?
21. If yes, could you please provide some examples? If no, do you know why or could you

provide your opinion on why not?

Interview Control: 

Date of the interview: 

Place of the interview: 

Duration of the interview: 
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Appendix B – Interview guide for pilot case studies of small and 
medium-sized manufacturers of supercars 

Purpose: 
The purpose of this interview guide is twofold. First, the interview guide was designed to 
collect qualitative data from experts and practitioners of the innovation process in your 
organization. Second, it was designed to ensure that the main questions are uniformly 
administered to all the interviewees while providing in advance the type of questions that the 
interview will cover.  

Confidentiality clause: 
The collected data and information will be used only for the purpose of scientific research and 
treated as confidential. The name of the organization and the interviewees will not be disclosed 
unless their formal consents. Nevertheless, the analysis and results of this research will be used 
in academic publications such as a doctoral thesis, academic conferences, and scientific 
journals. The results will be shared with the firm and interviewees upon completion.  

Interview questionnaire: 
This interview questionnaire has 25 questions distributed in 5 sections. The 1st section includes 
the firm and interviewee´s profile. The 2nd section asks for general information about how the 
firm manages innovation when designing and manufacturing. Section 3 and 4 include more 
specific information about the innovation process. Section 5 includes questions about the 
purpose of this study. 

Section A. Interviewee and Firm Profile 

Interviewee Profile 
Name of Interviewee 

Position 

Main duties 

Experience (incl. years) 

Firm Profile 
Name of the firm 

Annual revenues 

Number of employees 

Main products/services 
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Section B. General management of innovation 

1. Based on the core business of the firm, in which type of industry do you consider this
firm fits better? E.g. automotive, design, engineering, leisure.

2. Do you think the way of designing and innovating in the automotive industry will
radically change in the future or will remain more or less the same?

3. What is your current strategy to manage innovation within your firm?
4. Does innovation results are usually restricted to the boundaries of your firm?
5. Where does innovation usually start inside your firm? For example, from a person,

from an area, from a division, etc.

Section C. Outside-in innovation 

6. What are other sources of innovation for your firm?
7. Have your firm used as external sources of innovation any of these? If yes, could you

provide some examples?

Customers / Clients Governmental Regulations 
Competitors Universities 
Strategic Partners Research Centres 
Suppliers / Subcontractors Entrepreneurs / Start-ups 
Engineers / Consultants Communities 
Other industries Others… 

8. Do you believe your firm has gained any type of knowledge through the
integration/cooperation with any of the entities mentioned before?

9. Do you believe your firm has gained INNOVATION knowledge through the
integration/cooperation with any of the entities mentioned before?

10. Does your firm practice any of these strategies? If yes, provide examples.

Alliances / Partnerships Trend and technology Scouting 
Purchase of technical services Common research laboratory 
Supplier involvement Online portal for entering ideas 
Venture investing Online market place 
Outsourcing services Product exhibition by other firms 
Licensing-in Venture Capital 
Announcement of competitions Reverse engineering 
Learning Journeys Others: 
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11. How much does your firm spends on Innovation/R&D per year? (Not only money but
also using other resources)

12. Do you believe it should spend more, less, or use the same amount of resources?
13. Do you think the role of the people in charge of innovating in your firm will need new

competences? For example, better expertise to assess external technologies.

Section D. Inside-out innovation 

14. Do you commercialize unused innovation (technology) developed in your firm? If
answer is “yes”, could you provide an example?

15. Have your firm being involved with any of these external paths for innovation to
outside their current business? If yes, provide examples.

Competitors Universities 
Joint Ventures Same industry but other markets 
Research Centres Suppliers / Subcontractors 
Other industries Others… 

16. If answer is “no”, why is this? Do you believe doing this in your industry is risky or not
profitable?

17. What are the restrictions for transferring innovation, design or technology outside your
firm?

18. Does your firm practice any of these strategies? If yes, provide examples.

Licensing-out Patent sale 
Alliances Selling other intellectual property 
Joint Venture Grant-back license 
Supply of technical services Reciprocal license agreements 
Consulting Bring ideas to market 
Personnel exchange Transferring ideas to other places 
Spin-offs Others: 

19. How much does your firm profit on Innovation/R&D per year? (Not only money but
also obtaining other resources)

20. Do you believe is possible for your firm to benefit further by exploiting (more) its
patents, designs or technology?
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Section E. Open Innovation awareness 

21. Have you heard before about the concept of Open Innovation and what it involves?
22. If yes, do you think it is applicable to the automotive industry?
23. Do you think it is applicable in your firm?
24. Do you think open innovation practices (like some previously mention during the

interview) could be adopted by carmakers other than large OEMs? If not, why?
25. If your firm could use more open innovation practices (in any degree) would you be

interested or in favour of doing this?

Acknowledgement and follow up 

• Thank you for your valuable time and for the information provided. Your help is very
much appreciated to support academic research projects.

• When we conclude this research project a summary of the results will be provided to
you so you can share it with your organization.

• Finally, do you mind if we contact you again in case we need further explanations for
some questions?

Interview Control: 

Date of the interview: 

Place of the interview: 

Duration of the interview: 
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Appendix C – Questionnaire for case studies of small and medium-
sized foundries 

Questionnaire: Innovation and Energy Efficiency 

Summary: 
The purpose of this questionnaire is to evaluate the relationship between some specific 
innovation practices and the energy efficiency level that foundries in Italy could achieve. The 
questionnaire is divided in 4 main sections and it should be answered in approximately 40 
minutes. The researchers that are talking with you will support recording your responses. 
Thank you for your support. 
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Section A. Energy efficiency level 

Section B. Adoption of energy efficiency technologies 

Depending on the following questions please answer with either “Yes” or “No”, or indicating 
one the three options provided. 

I) For the production of Steel
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II) For the production of Aluminium
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III) For the production of Cast Iron
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Section C. Perception Of Barriers To Energy Efficiency 

Depending on the following questions, please answer with either “Yes” or “No”, or by using 
the following 4 points Likert scale where: 
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Section D. Adoption Of Innovation Practices 
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Appendix D – Questionnaire for survey of small and medium-sized 
manufacturers of supercars 

Which practices does your company use to innovate? 
A global survey of small and medium manufacturers of one-of-a-kind vehicles 

We would like to invite your company to participate in a survey about the practices used to 
manage innovation by firms designing and manufacturing one-of-a-kind vehicles. These 
include vehicles with a great level of design, craftsmanship, performance, innovation or 
technology. 

The questionnaire has been carefully designed and should take around 10 minutes to 
complete. All information provided will be treated as strictly confidential and results will be 
reported in aggregate only for the entire survey sample. We will be collecting responses until 
the 17th of May and a couple of weeks later all participants will receive a free summary of the 
survey results.  

This survey is addressed to company owners, top management, and key employees involved 
with the innovation process within the company.    
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Section 1.  Innovation practices and firm performance 

1.1 INTERNAL R&D 

Q1. What was the total annual revenue for your company during 2014 (in USD)? 
. Less than $500,000 
. Between $500,000 and 2 million 
. Between $2 and $6 million 
. Between $6 and $10 million 
. More than $10 million 

Q2. Please indicate your annual expenditure in internal R&D as a percentage of your annual 
revenue. 

Q3. Please indicate your agreement with each of the following statements with respect to your 
firm’s internal R&D practices: 
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1.2 OPEN INNOVATION PRACTICES 

*Q4. Please indicate your agreement with each of the following statements with respect to
other innovation practices within your firm:

Examples of external partners include customers, competitors, research institutes, consultants, 
suppliers, government, or universities, amongst other stakeholders. 
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*Q5. Please indicate the extent to which your firm has used the following stakeholders as
collaboration partners for innovation activities:

*Q6. In contrast, now please indicate the extent to which your firm has used the same
stakeholders as external paths to commercialize and profit from innovations created inside your
firm:
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1.3 OPEN INNOVATION MODELS 

*Q7. Please indicate your agreement with the following: “We collaborate with our partners
while they provide us with the following:

*Q8. Please indicate the extent to which your firm has collaborated with external partners in
the following phases of the innovation process over the last 5 years:
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Section 2.  Other factors in the firm 

2.1 MARKET AND TECHNOLOGY TURBULENCE 

*Q9. Please indicate your agreement with each of the following statements with respect to your
firm’s technology and market environment:
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2.2 ENTREPRENEURIAL ORIENTATION 

*Q10. Please indicate your agreement with each of the following statements with respect to
your firm’s strategy:

2.3 ABSORPTIVE CAPACITY 

*Q11. Please indicate to what extent the following statements fit your firm’s capacity to search
for information, communicate, process and exploit knowledge:
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Section 3.  Performance in the firm 

3.1 INOVATIVENESS (PERFORMANCE) 

*Q12. Please indicate how well your innovation practices have influenced the following
objectives over the last 3 years:

1.2 ENVIRONMENTAL AND SOCIAL PERFORMANCE 

*Q13. Please indicate how well your innovation practices have influenced the next aspects of
your firm’s performance:
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3.3 ECONOMIC PERFORMANCE 

*Q14. Please estimate your firm’s economic performance:
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Section 4.  General information 

Q15. Which of the following roles best suits your job position? 

• Owner of the company
• General Director
• Head of R&D
• Head of Engineering
• Other ____________

*Q16. In which country is your company located?
If your company has locations in several countries, please write where is the main facility.

*Q17. What is the number of employees in your company (including full and part-time)?

• Less than 10
• Between 10 and 50
• Between 50 and 250
• More than 250

*Q18. In which year was your company founded?

Q19. Please indicate the industry or sector to which you believe your company belongs. 
You can choose one or more options. 

• Automotive
• Motorsport
• Luxury
• Manufacturing other
• Other ____________

Q20. How would you classify the vehicles your company designs and manufactures? 
You can choose one or more options. 

• Supercars
• Hypercars
• Luxury vehicles
• High-tech vehicles
• Custom vehicles
• Other ____________

*Q21. Finally, please provide us with a valid email so we can send you a report with the results
of this survey.
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