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Abstract

This study transcends the prevalent exclusion view of innovation appropriability and shows how
innovation appropriability can be aligned, rather than contrasted, with inter-organizational
collaboration (IOC) and the related knowledge sharing to realize appropriation. This doctoral
dissertation demonstrates that not only the presence of appropriability premises (constituted with
appropriability mechanisms and complementary assets), but the uses of them are of strategic
importance.

This thesis consists of two parts. The first part is an introductory section providing an overview
and discussing the meta-inference drawn from separate publications. The second part consists of
four original publications that complement each other.

This study contributes to innovation and IOC management literature and practices by noting
the interaction and alignment of innovation appropriability and IOC for appropriation, which have
not been clearly present in the existing literature. It offers conceptual frameworks and empirical
investigations of how appropriability dynamically connects with IOC. The findings are valuable
for actors in the networked environments seeking to better manage innovation appropriation and
IOC strategies.

Keywords: artificial intelligence, collaboration, dynamic, health, innovation
appropriability, open innovation, value appropriation
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Tiivistelmä

Tämä tutkimus haastaa innovaatioiden omittavuudesta (innovation appropriability) vallalla ole-
vaa näkemystä, jossa korostuu innovaatioiden suojaaminen ja muiden poissulkeminen. Se näyt-
tää kuinka innovaatioiden omittavuus voidaan sovittaa yhteen – ennemmin kuin asettaa vastak-
kain – organisaatioiden välisen yhteistyön ja siihen liittyvän tiedon jakamisen kanssa siten, että
innovaation hyödyntämispotentiaali toteutuu. Väitöskirja osoittaa, että omittavuuden lähtökoh-
tien (erityisesti aineettoman omaisuuden suojamekanismien ja täydentävien resurssien) ohella
myös näiden mekanismien ja resurssien käyttötavoilla on strategista merkitystä.

Väitöskirja koostuu kahdesta osasta. Ensimmäinen osa johdattelee väitöskirjan aiheeseen tar-
joamalla siitä yleiskuvan ja kooten yhteen yksittäisistä julkaisuista esiin nostettavia päätelmiä.
Toinen osa koostuu neljästä toisiaan täydentävästä alkuperäisjulkaisusta.

Väitöstutkimus kontribuoi innovaatiokirjallisuuteen ja organisaatioiden välistä yhteistyötä
käsittelevään tutkimukseen, sekä näihin liittyvään käytännön toimintaan nostamalla esiin inno-
vaatioiden omittavuuden ja yhteistyön välisen vuorovaikutuksen. Se nostaa erityisesti esille näi-
den yhteensovittamisen tavalla, joka ei ole selkeästi läsnä olemassa olevassa tutkimuskirjallisuu-
dessa. Tutkimuksessa esitetään käsitteellisiä viitekehyksiä ja empiirisiä tutkimustuloksia, jotka
selittävät sitä, kuinka innovaatioiden omittavuus ja hyödynnettävyys kytkeytyvät dynaamisesti
organisaatioiden väliseen yhteistyöhön. Nämä löydökset ovat merkittäviä verkostoituneissa toi-
mintaympäristöissä toimiville tahoille, jotka pyrkivät luomaan toimivia toimintamalleja ja strate-
gioita innovaatioiden ja yhteistyön hyödyntämiseksi.

Asiasanat: arvon haltuunotto, avoin innovaatio, dynaaminen, innovaatioiden
omittavuus, tekoäly, terveydenhuolto, yhteistyö
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1 Introduction 

1.1 Background and motivation of the study 

In the contemporary business environment, diverse actors with myriad and 

sometimes conflicting goals are increasingly networked (Chen et al., 2021; 

Henttonen, Hurmelinna-Laukkanen, & Ritala, 2016; Ritala & Stefan, 2021; 

Thatchenkery & Katila, 2021). In recent years, researchers have reported increasing 

cross-sectoral collaborations and industry convergence, for example, in health care, 

with new technologies and innovations introduced to promote care (Di Minin et al., 

2021; Hurmelinna-Laukkanen, Nätti, & Pikkarainen, 2021). However, innovation 

development and commercialization are not easy in such settings. The trend 

imposes pressure on organizations to progress the value creation and appropriation 

logic.  

Previous research has revealed that “a single organization cannot innovate in 

isolation” (Dahlander & Gann, 2010, p. 699), meaning an organization has to 

engage with other actors to acquire ideas and resources to produce and sustain 

innovations and secure its competitive position (Blomqvist, Hurmelinna, & 

Seppänen, 2005; Chesbrough, 2003; Laursen & Salter, 2006). In the view of open 

innovation, involving other actors benefits an organization’s internal research and 

development (R&D) through expanding the organization’s opportunities of 

incorporating previously detached silos of knowledge and capabilities (Dahlander 

& Gann, 2010; Fleming, 2001; Hargadon & Sutton, 1997; Mention, 2011). While 

inter-organizational collaborations (IOC) can be established for various purposes, 

they are highly important for innovation development and production. 

Value (defined as outcomes relative to costs) has been perceived as the only 

goal that unites the interests of all actors (Mohrman & (Rami) Shani, 2014; Porter, 

2008). In the previous studies, value creation in relation to IOC has received 

considerable attention, while value appropriation (capture realized value) became 

a focal topic much more recently with notions of “business deals” and “monetary 

flows” associated with business networks (Baraldi & Lind, 2017, p. 48; Håkansson 

& Olsen, 2015; Perna, Baraldi, & Waluszewski, 2015). Innovation appropriability 

issues in particular remain unexplored largely in terms of innovation collaboration 

in a networked business environment. This thesis addresses these issues and 

contributes to converging the research streams, especially those addressing 

appropriability and IOC. 
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The motivation for the work has several aspects. If we fail to consider 

innovation appropriability in relation to IOC, our understanding of appropriability 

will be limited to protecting innovation and excluding others. Attention will then 

be directed to resolving certain tensions between appropriability and IOC (and the 

related knowledge sharing) (Laursen & Salter, 2014) and further new tensions that 

might emerge after solutions are enforced (Stefan, Hurmelinna-Laukkanen, & 

Vanhaverbeke, 2021). Without a more holistic view and acknowledgment of 

contemporary innovation contexts, it will be difficult to understand firms with a 

strong appropriability regime but do not employ an appropriability mechanism for 

excluding others and might even give away core technologies. For example, IBM 

released the source code of its Eclipse project (a developer tool worth about $40 

million at that time) to the public, profiting from the growth of ecosystems through 

complementary products and services (Alexy, Criscuolo, & Salter, 2009). Another 

example is Tesla’s announcement that “all our patents belong to you” in 2014, 

allowing anyone acting “in good faith” to use Tesla’s technology (Musk, 2014). 

Without adequate understanding, the element of change could also be easily 

overlooked. It will be difficult for firms to dynamically manage appropriation 

strategies and collaborative activities when needed if they do not understand the 

interaction and alignment of innovation appropriability and IOC. These challenges 

motivate this research.    

Built on network theory (Powell, Koput, & Smith-Doerr, 1996; Borgatti & 

Foster, 2003; Parkhe, Wasserman, & Ralston, 2006), value capture theory (outlined 

by Gans & Ryall, 2017), and open innovation perspective (initiated by Chesbrough, 

2003), this study includes value appropriation (rooted in Cohen, Nelson, & Walsh, 

2000; Levin, Klevorick, Nelson, & Winter, 1987; Pisano, 2006; Teece, 1986; 

Winter, 2006) in the discussions of inter-organizational collaboration, with special 

interests in their dynamics. As value capture theory reveals that value appropriated 

by actors is determined by joint actions (Gans & Ryall, 2017), this research 

suggests that value appropriation is dynamically related to IOC. Game theory was 

used in this research as part of value capture theory and as a tool to enhance 

understanding of the cooperation and bargaining between players for value 

appropriation, which advanced Teece’s profiting-from-innovation framework 

(Teece, 1986, revisited in 2006 and 2018b; see also Gambardella, Heaton, Novelli, 

& Teece, 2021).  
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1.2 Objectives and research questions 

The objective of this research is to examine the dynamics of innovation 

appropriation in relation to IOC. Specifically, this study attempts to transcend the 

dominant exclusion view of appropriability (see Sun & Zhai, 2018), align 

innovation appropriability with IOC discussions, and explore the dynamics within 

appropriability, within IOC, and between them to realize appropriation. Current 

appropriability studies are burdened by ambiguous definitions, relatively static 

views, and an emphasis on protective approaches, which fit poorly with networked 

settings (Hurmelinna-Laukkanen & Yang, 2022). At the same time, IOC is well 

understood in relation to value creation, but not value appropriation, despite that 

appropriation is central to the interests of innovators. This study aims to narrow 

these gaps. 

The research question of this study is thus: “How do innovators dynamically 

appropriate value from innovation in relation to inter-organizational 

collaborations?” Three sub-questions are developed to help answer the main 

research question, and their related four publications (that form the core of this 

doctoral thesis) are shown in Table 1. The first sub-question directs attention to the 

dynamic aspect of appropriability and appropriation, the second sub-question 

illuminates the interactive dynamism between appropriability and IOC, and the 

final question narrows the focus to the health care context, which is marked by the 

complex application of technology and multiple actors networked to advance 

innovation development and commercialization. 

Table 1. Research questions linked to publications. 

Research questions P1 P2 P3 P4 

(1) How does the dynamism of appropriability and appropriation emerge? ✓ ✓ ✓  

(2) How do appropriability and inter-organizational collaboration interact? ✓ ✓   

(3) What kind of dynamics drive or destroy innovation appropriation and inter-

organizational collaboration in health care? 

 ✓  ✓ 

1.3 Key concepts of the study 

The key concepts of this study are briefly described in this section. Sorting out 

different concepts related to innovation appropriability, appropriation, and IOC 

makes it possible to promote coherence and consistency across different research 

streams. Notably, it is proposed that appropriability and appropriation are 
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approached differently and separately (see also Hurmelinna-Laukkanen & Yang, 

2022) rather than be considered interchangeable. This approach can both reduce 

definition ambiguity and produce new insights. 

1.3.1 Innovation 

“Innovation does not occur when a new idea is generated, but rather when that new 

idea is put into use” (Damanpour, 1987, p. 676). In line with this idea, Stock, Greis, 

and Fischer (2002, p. 539) define innovation as the “incorporation of technology 

into the development of new products or processes.” This study adopts that same 

definition, acknowledging that it accommodates the concept of technology and 

embraces both product and process innovation. A relevant concept is general-

purpose technology (GPT). Economists use the term to designate technologies with 

properties of general applicability, technological dynamism, and innovation 

complementarities (Bresnahan & Trajtenberg, 1995). Recent examples of GPT 

include artificial intelligence (which is also addressed in this thesis), blockchain 

technology, 5G wireless communication, and quantum computing. 

The third paper of this thesis (P3) applies a general definition of innovation: 

“an innovation is a new or improved product or process (or combination thereof) 

that differs significantly from the unit’s previous products or processes and that has 

been made available to potential users (product) or brought into use by the unit 

(process)”, following an Oslo Manual (OECD/Eurostat, 2018, p. 20). That is 

because Oslo Manuals guide Community Innovation Surveys, which are utilized in 

P3. 

1.3.2 Innovation appropriability and appropriation 

In this research, appropriability and appropriation are conceptually separated. 

Appropriability refers to an innovator’s potential to benefit from the innovation, 

and appropriation refers to realizing that potential (see also Hurmelinna-Laukkanen 

& Yang, 2022). 

Appropriability mechanisms comprise those means at the disposal of 

innovators that provide control over the innovation (Hurmelinna-Laukkanen, 

Sainio, & Jauhiainen, 2008). They are often categorized into formal mechanisms 

(which are statutory including IPRs that grant exclusive rights to the innovation 

owner) (Winter, 2006) and strategic ones which are non-statutory (Gallié & Legros, 

2012; Olander, Hurmelinna-Laukkanen, & Vanhala, 2014). A firm’s appropriability 
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mechanisms constitute its appropriability regime (Hurmelinna-Laukkanen et al., 

2008; Ritala & Hurmelinna-Laukkanen, 2013). 

In addition to appropriability mechanisms, complementary assets are also 

recognized as an important construct to understand how firms benefit from 

innovation (Jacobides, Knudsen, & Augier, 2006; Teece, 1986). This study defines 

them as resources that cement the success of the innovative effort; and they can, 

for example, help innovators enjoy efficiency in value creation and shape their 

positions in the network (Jacobides et al., 2006; Lampert, Kim, Hubbard, Roy, & 

Leckie, 2019). Typical examples of complementary assets include distribution 

channels, complementary technologies/products/goods, and service (see e.g., 

Afuah & Tucci, 2013; Hurmelinna-Laukkanen & Puumalainen, 2007a). 

Appropriability mechanisms and complementary assets constitute appropriability 

instruments and premises. In some cases, they can be decoupled from innovation, 

and firms can also benefit from investing in those that will appreciate (see Jacobides 

et al., 2006).  

This study suggests that realizing certain appropriation outcomes depends not 

only on building appropriability premises (akin to getting the cards) but on their 

use (akin to playing the cards). Those outcomes encompass private returns mainly 

in the form of profits (which are more relevant to firms) and social returns such as 

knowledge spillovers to society (which are more relevant to non-profit 

organizations). 

1.3.3 Inter-organizational collaboration (IOC) 

In this study, collaboration is defined as a dynamic and evolving process where 

two or more social entities actively engage in joint activities to achieve certain 

shared goals (Bedwell et al., 2012, p. 131; Mention, 2011). Inter-organizational 

collaboration is defined as collaboration in the inter-organizational domain (Gray 

& Wood, 1991; Wood & Gray, 1991). It can take diverse forms ranging from 

alliances (Brouthers, Brouthers, & Wilkinson, 1995; Das & Teng, 1998) to 

networks (Powell, Koput, & Smith-Doerr, 1996; Stuart & Sorenson, 2007). 

Inter-organizational collaboration is highly relevant to innovation, despite it 

being possible to engage in collaboration for purposes other than innovation (see 

Mention, 2012). An influential perspective in the field of innovation management 

is open innovation, which is defined as “a distributed innovation model that 

involves purposively managed inflows and outflows of knowledge across 

organizational boundaries, for pecuniary and non-pecuniary reasons, in line with 
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the organization’s business model” (Chesbrough & Bogers, 2014). Open 

innovation is considered a manifestation of innovation-related IOC in this study. 

1.4 Outline of the study 

This article-based dissertation consists of two parts. The first part is the introduction 

that provides an overview of the study and discusses the meta-inference drawn from 

separate publications. The second part comprises four original publications that, 

while complementary, have different focuses. 

The introduction consists of five chapters. The next chapter reviews the 

intersection of appropriability and IOC, thereby establishing the need to examine 

the dynamic connections between appropriability and IOC for value appropriation. 

The next chapter describes the research design. A summary of the four original 

publications follows, including their respective objectives, methods, key findings, 

and main contributions. The final discussion chapter integrates the findings of the 

separate publications and connects them to a framework. The same chapter also 

outlines the theoretical, managerial, and social implications of this study. 

Limitations and directions for future research are also discussed in the final chapter. 
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2 Appropriability and inter-organizational 
collaboration (IOC) 

A central interest of innovators is how they can benefit from their innovations. 

However, it is quite common for an innovator to lose out to followers and imitators, 

and retain a disproportionately small share of the benefits created by an innovation 

(Jacobides, Knudsen, & Augier, 2006; Teece, 1986). Questions such as what 

determines which firms profit from an innovation, and why some innovators garner 

very lean (and sometimes negative) returns, have been relevant for both 

management and public policy that aims to promote innovation (Teece, 2018a). 

Appropriability literature focuses on these issues. 

Interest in the benefits derived from inter-organizational collaboration (IOC) 

and the relevant appropriation strategies has recently increased significantly 

(Chesbrough, 2003; Ebersberger, Galia, Laursen, & Salter, 2021; Sun & Zhai, 

2018). However, despite that interest, the most attention has been paid to the 

tensions between appropriability (as protective approaches have been emphasized) 

and IOC. That emphasis poses challenges to acquiring a comprehensive 

understanding of appropriability in a networked environment and its interactive 

dynamism with IOC. This thesis contributes to advancing theory and research on 

this aspect by exploring the dynamics of appropriating value from innovation and 

inter-organizational collaborations (Cenamor & Frishammar, 2021; Holgersson, 

Granstrand, & Bogers, 2018). 

2.1 Innovation appropriability and appropriation 

The discussion over appropriability can be traced back to the work of Schumpeter 

(1950) and Arrow (1962). Both explicitly addressed the implications of 

appropriability for society by applying an economics lens. The conclusions included 

that something needed to be done with appropriability, regarding the intrinsic 

limitations of the market system addressing innovation (Winter, 2006). Their research 

focus was on the monopolistic power of innovators over their innovations, and the 

supernormal profits serving as incentives for innovation activities (López, 2009). 

A later, influential work by Teece (1986) went beyond the assumption that the 

monopolist and inventor are one and the same, and located appropriability in a range 

of situations with practical examples from the realm of strategic management (Winter, 

2006). Instead of narrowly confining economic analysis, Teece introduced a far 

broader, multidisciplinary approach to studying innovation (Chesbrough, 
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Birkinshaw, & Teubal, 2006). In this publication, Teece laid out a profiting-from-

innovation (PFI) framework that explained the distribution of outcomes by 

appropriability regimes, complementary assets, and the existence of a dominant 

design. Appropriability was thus treated as an external factor, and an innovator was 

an individual who strategized around commercialization. The appropriability 

regime—the environmental factors (excluding firm and market structure) that 

govern an innovator’s ability to profit from its innovation—were described as tight 

or weak, depending on the nature of the technology (product, process, tacit, or 

codified) and the efficacy of the relevant legal system that encompassed patents, 

copyrights, and trade secrets. The term appropriability regime was used in a later 

work to describe the ease of imitation (Teece, Pisano, & Shuen, 1997). 

Another influential work was an empirical study by Levin et al. (1987). Its 

topic was the appropriation means used by firms to appropriate returns from their 

investments. Recognizing the limited effectiveness of patents in practice and the 

large inter-industry differences (Mansfield, 1986; Mansfield, Schwartz, & Wagner, 

1981; Bachmann & Scherer, 1959), Levin et al. surveyed 650 manufacturing firms 

conducting R&D in the USA to understand how appropriability differed across 

industries. Alongside patents, the study included other appropriation means such as 

lead time and secrecy in its appropriability discussion. The findings were confirmed 

by Cohen, Nelson, and Walsh (2000), whose Carnegie Mellon Survey was built on 

the Yale survey of Levin et al. and attracted responses from 1478 R&D labs in the 

US manufacturing sector. In Europe, empirical appropriability research focusing 

on firms was boosted by the launch of EU Community Innovation Surveys (CIS) 

in 1992  (e.g., Peneder, 2010; Simeth & Raffo, 2013; Thomä & Bizer, 2013). The 

third publication of the current thesis (P3) also uses CIS data to empirically 

investigate the industry-level differences of appropriability patterns in the EU. 

Since Teece introduced appropriability into the fields of strategy and innovation 

management in 1986, research remained relatively scarce in the following two 

decades. Nevertheless, it did build a knowledge base for the development and 

extension of appropriability issues (Sun & Zhai, 2018). Protective means to 

appropriate value such as IPRs (e.g., Arundel, 2001; Arundel & Kabla, 1998; Gallini 

& Scotchmer, 2002; Harabi, 1995) lead time (e.g., Harabi, 1995; Makadok, 1998; 

Von Hippel, 1982), and secrecy (e.g., Hannah, 2005; Harabi, 1995) were identified 

and compared. The tacit nature of knowledge was also discovered to be highly 

relevant (e.g., Nelson & Winter, 1982; Saviotti, 1998; Teece, 1998; Teece, 1988). 

However, dispersed knowledge and slightly inconsistent concepts hindered attempts 

to capture the appropriability concept (Hurmelinna-Laukkanen, 2007). 
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A turning point was the 2006 special issue of Research Policy commemorating 

the twentieth anniversary of Teece’s seminal work of 1986 (Sun & Zhai, 2018). Noted 

scholars such as Richard Nelson, Sidney Winter, Giovanni Dosi, and Gary Pisano 

contributed to renewing profiting-from-innovation questions and answers 

(Chesbrough et al., 2006). Appropriability logic was reviewed and key themes 

including conditions, appropriability mechanisms (intellectual property rights and 

other mechanisms), and complementary assets were explored deeply and in a 

connective manner (Chesbrough et al., 2006). Valuable insights also provided fruitful 

areas for future research. 

Teece (2006) refined and extended the PFI framework. The task involved 

identifying and evaluating the conceptual foundations of PFI, illustrating the impacts 

of managerial choices, the nature of knowledge, intellectual property rights (IPR), 

and the asset structure on a firm’s ability to capture value from innovation. The 

importance of IPR in PFI was underscored and its absence was recognized as a reason 

for the frequent failure of pioneers in the marketplace. However, the PFI framework 

treated IPR as just one of several barriers to imitation. In addition, legal impediments 

were treated as static, despite the dynamics of IPR being recognized (Sherry & Teece, 

2004). Attention instead turned to dynamic capability (Sun & Zhai, 2018), 

performed by sensing, seizing (PFI mainly concerns this activity), and reconfiguring 

(see also Teece et al., 1997). 

At the same time, Pisano (2006) described the endogeneity of appropriability 

regimes (see also Chesbrough, 2008; Hurmelinna-Laukkanen & Puumalainen, 

2007a), in contrast to the original exogenous view. In other words, appropriability 

regimes are not given external factors but are the product of conscious strategies 

of innovators (Pisano, 2006, p. 1122). Rather than develop vertical integration and 

choose the best complementary asset positions given the extant appropriability 

regime, Pisano suggested that a firm can shape the appropriability regime to 

optimize the value of its complementary assets. Pisano also pointed out the 

multidimensionality of the appropriability concept, in that it is not only about 

patents. Firms can protect their innovation using different appropriability 

mechanisms, such as through copyright, secretive practices, etc. (Klevorick, Levin, 

Nelson, & Winter, 1995). This active view contributed to the innovation and 

strategic management fields connecting and converging, especially academically. 

The endogeneity view has also shaped the PFI model (see Pisano & Teece, 2007; 

Teece, 2018a). 

Since then, appropriability research has developed significantly (see Sun & Zhai, 

2018). Appropriability issues have been addressed at different levels, acknowledging 
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organizational, network, industrial, national—especially in terms of legal systems—

and global differences, especially international rivalry or competition. However, the 

different definitions of appropriability in existing studies complicate comparing and 

integrating findings (see Hurmelinna-Laukkanen & Yang, 2022). Some studies 

define appropriability as environmental property (e.g., Dhanaraj & Parkhe, 2006), a 

strategic success, or a determinant factor (e.g., González-Álvarez & Nieto-Antolin, 

2007; Milesi, Petelski, & Verre, 2013), some as technological and institutional factors 

(e.g., Peretto, 1999); some others define it as a firm’s ability (e.g., Ahuja, Lampert, & 

Tandon, 2008; Di Minin & Bianchi, 2011) or capability (e.g., Lee, Lee, & Gaur, 2017); 

while some refer it to a firm/industry’s effectiveness or degree of capturing value (e.g., 

Ceccagnoli, 2009; Kim & Lee, 2016). Clearly, a coherent definition is needed. This 

study suggests defining appropriability as the potential to benefit from innovation, 

built on appropriability mechanisms and complementary assets and defining 

appropriation as the realization of that potential (see also Hurmelinna-Laukkanen & 

Yang, 2022). The proposed definitions can accommodate different appropriability 

constructs and elements, and more importantly, transcend the dominant exclusion 

view and engage inter-organizational collaboration in the appropriability discussion. 

Extant literature also falls short in its attempts to replace the static view of 

appropriability with a more dynamic one, despite acknowledging the 

multidimensional nature of appropriability and that the combination of exogeneity 

and endogeneity bring an inherent dynamism. Furthermore, as collaborative contexts 

have already been recognized as dynamic and changing (e.g., Appleyard & 

Chesbrough, 2017; Holgersson et al., 2018), bringing appropriability into the 

discussion and adopting a dynamic view can yield valuable insights.  

2.2 Inter-organizational collaboration 

Inter-organizational collaboration has been studied for decades and interest in the 

topic has been growing since 1991 when the Journal of Applied Behavioral Science 

published two special issues addressing collaborative alliances (Le Pennec & 

Raufflet, 2016). Those two special issues coordinated by Gray and Wood (Gray & 

Wood, 1991; Wood & Gray, 1991) included calls for scholars to shift the focus from 

the individual organization to the inter-organizational domain. 

The same special issues analyzed aspects fundamental to a comprehensive 

theory of collaboration. One of those aspects was the meaning of collaboration, and 

Wood and Gray (1991, p. 146) indicated that “collaboration happens when a group 

of autonomous stakeholders of a problem domain engage in an interactive process, 
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using shared rules, norms, and structures to act or decide on issues related to that 

domain.’’ Diverse theoretical perspectives explaining collaboration were also 

identified (see Gray & Wood, 1991), such as resource dependency theory (e.g., 

Logsdon, 1991), corporate social performance theory(/institutional economics 

theory) (e.g., Carroll, 1979; Preston, 1975), strategic management theory(/social 

ecology theory) (e.g., Porter, 1980), microeconomics theory (e.g., Hardin, 1968; 

Olson, 1965), institutional theory (/negotiated order theory) (e.g., DiMaggio & 

Powell, 1983), and political theory (e.g., Keohane, 1984). A comprehensive picture 

of preconditions, processes, and outcomes of collaboration offered in these special 

issues fueled further research on domain dynamics, rather than individual 

organization (Gray & Wood, 1991). Domains form as individual organizations 

perceive problems can be solved collectively (Phillips, Lawrence, & Hardy, 2000), 

where expertise and resources of organizations were pooled (Trist, 1983). 

Inter-organizational collaboration takes diverse forms (see Phillips et al., 2000), 

including forming strategic partnerships (Geum, Lee, Yoon, & Park, 2013; 

Lorenzoni & Baden-Fuller, 1995) alliances (Brouthers et al., 1995; Das & Teng, 

1998), joint ventures (Beamish & Lupton, 2009; Harrigan, 1988; Kogut, 1988), 

outsourcing (Quinn & Hilmer, 1994; Tojeiro-Rivero & Moreno, 2019), and 

networks (Powell et al., 1996; Stuart & Sorenson, 2007). Ecosystems (Moore, 

1993), which differ from inter-organizational networks, emerge from the 

participants’ actions to manage non-generic complementarities in the absence of 

full hierarchical control (see Shipilov & Gawer, 2020, for a comparison of 

ecosystems and networks).  

Inter-organizational networks have been analyzed at different levels, from 

individual, dyadic, the triadic to the whole network level (Bergenholtz & 

Waldstrøm, 2011; Wasserman & Faust, 1994; Wellman, 1988). Provan, Fish, & 

Sydow (2007) developed a typology of inter-organizational network research, 

categorizing the empirical studies along two dimensions (Table 2). They 

demonstrated four different types of network research: (1) characteristics and 

attributes of organizations are used to explain the relationships with other 

organizations, especially through dyadic relationships such as alliances and 

partnerships (Gulati, 1995, 1998), (2) organizations and their actions might affect 

outcomes at the network level, such as network structures, stability, and 

effectiveness (a hub firm is a common research objective, e.g., Dhanaraj & Parkhe, 

2006; Jarillo, 1988; Provan, 1993; Thorelli, 1986), (3) network-level structures and 

behaviors affect individual organizations (network involvement’s impact on 

organizational innovation is a common theme) (e.g., Ahuja, 2000; Powell et al., 
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1996), and (4) multilevel actions and structures influence network-level outcomes 

(network development and evolution is a common theme) (Provan et al., 2007). 

These views show that intricate dynamics present in IOC.  

Table 2. Inter-organizational networks at different levels (adapted from Provan et al., 

2007, p. 483). 

Input focus Outcome focus 

Individual organizations Collectivities of organizations 

Organizational 

variables 

(1) Impact of organizations on other 

organizations through dyadic interactions 

(2) Impact of individual 

organizations on a network 

Relational or network 

variables 

(3) Impact of a network on individual 

organizations 

(4) Whole networks or network-

level interactions 

Majchrzak, Jarvenpaa, and Bagherzadeh (2015) show that IOCs are exceedingly 

unstable. They reviewed IOC dynamics across different forms and found that 

instability among IOCs presented in various situations and that the instability 

produced successful IOC outcomes. The authors identified interaction style 

dynamics as a characteristic of IOC in terms of adjusting behaviors involved in 

sharing information and engaging in dialogue. In successful cases (compared to 

unsuccessful ones), Majchrzak et al. discovered that the changes were more often 

proactively initiated to address differences between partners, and the feedback 

loops were more complex and subsequently influence other IOC characteristics. 

These findings indicate the importance of taking an interactive, dynamic approach 

to strategically managing IOC to achieve success, a topic of interest in this thesis. 

Inter-organizational collaboration is relevant to innovation. In the field of 

innovation management, an influential book by Chesbrough (2003) shifted the 

focus beyond the firm boundary of an innovator and suggested purposive 

management of knowledge inflows and outflows across organizational boundaries 

(Chesbrough & Bogers, 2014). This volume started with Xerox’s experiences 

dealing with Xerox’s Palo Alto Research Center (PARC), a highly productive 

research lab that identified the transition from closed innovation to open innovation. 

Open and closed innovation models were further illustrated with examples from 

IBM, Intel, Lucent, and others. Derived from an stream of economics on spillovers, 

Chesbrough (2003) proposed a distributed (rather than centralized) model, drawing 

attention from excluding others toward actively exchanging resources with 

outsiders beyond the firm boundary (Chesbrough, Lettl, & Ritter, 2018). Tracing 

the knowledge flows allowed scholars to build frameworks that demonstrate inside-
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out (outbound), outside-in (inbound), and coupled open innovation processes 

(Cassiman & Valentini, 2016; Enkel, Gassmann, & Chesbrough, 2009). Absorptive, 

multiplicative, and relational capabilities are important during the processes (see 

Xu & Zheng, 2012), affecting an organization’s innovation and performance (Tsai, 

2001; Zobel, 2017). 

2.3 Intersection of appropriability and inter-organizational 

collaboration (IOC) 

Knowledge sharing and value creation are always put first when considering IOC, 

while ensuring value capture is studied far less and is often connected to protective 

approaches related to appropriability. Tensions between appropriability and IOC 

naturally emerge. 

During the past decades, the appropriability research logic has evolved from 

the “paradox of information disclosure” to the “value paradox,” then to the 

“paradox of openness” (Sun & Zhai, 2018). The last, the “paradox of openness” 

describes the conflicting needs of organizations to nurture collaborations to 

develop innovations and have protection over innovations to appropriate returns 

(Laursen, Moreira, Reichstein, & Leone, 2017; Laursen & Salter, 2014; Ioana 

Stefan, Hurmelinna-Laukkanen, & Vanhaverbeke, 2021). This tension is the focus 

of today’s appropriability research when studying appropriability in relation to IOC 

(Sun & Zhai, 2018). Network and ecosystem governance and coordination issues 

further render appropriation more complex and difficult (Ceccagnoli, 2009; 

Dhanaraj & Parkhe, 2006; Hurmelinna-Laukkanen, Olander, Blomqvist, & Panfilii, 

2012; Ritala, Hurmelinna-Laukkanen, & Nätti, 2012; Teece, 2018a).  

However, this tension may not be as pronounced as the current literature 

suggests, as it results from divergent perceptions and views more than from actual 

practical challenges. Notably, appropriability premises (constituted with 

appropriability mechanisms and complementary assets) might be present but not 

be employed, or might not be used for protecting innovation (for example, they 

might be treated as vehicles for transaction and knowledge sharing) (Chesbrough, 

2003; Cohen et al., 2000; Holgersson et al., 2018; Lauritzen & Karafyllia, 2019). 

In this regard, this study suggests that appropriability potential built on the premises 

of appropriability does not necessarily contradict IOC. 

The difficulty to match the traditional, static view of appropriability and 

appropriation with the instability of IOCs also explains why the tension is 

acknowledged. However, little is known of the dynamics of appropriability and 
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those in relation to IOC. This thesis adds dynamic and open elements to advance 

the understanding of appropriability and appropriation, and responds to calls in the 

recent appropriability literature for more investigation into the dynamics of 

organizations’ appropriation strategies and IOC decisions (Cenamor & Frishammar, 

2021; Holgersson, Granstrand, & Bogers, 2018). By doing this, the thesis research 

also contributes to broader topics of technology strategy, the theory of the firm, and 

theories on networks and value capture.  
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3 Research design 

3.1 Research process of the study 

This doctoral dissertation examines the dynamics existing in appropriating value 

from innovation and inter-organizational collaborations (IOC). First, the current 

research reviews and discusses value appropriation and inter-organizational 

collaboration (IOC), alongside their dynamics, to build the conceptual foundation 

of the research. Then, the quantitative study explores the appropriability patterns 

and the necessary conditions of various appropriability mechanisms for IOC across 

industries. Finally, the qualitative study scrutinizes an anomaly case set in the 

health care context and advances theory by solving the mystery (Alvesson & 

Kärreman, 2007; Edmondson & Mcmanus, 2007). 

The current research utilizes a mixed-method approach and adopts critical 

realism as its philosophical stance. Critical realism, largely built on the work of 

Bhaskar (1975, 1978, 1989) and others (Archer, Bhaskar, Collier, Lawson, & 

Norrie, 1998; Fleetwood, 1999; Lawson, 1997; Sayer, 1992), is a prominent 

philosophical position guiding mixed-method research (Zachariadis, Scott, & 

Barrett, 2013). It offers a middle ground between empiricism/positivism and anti-

naturalism/interpretivism, and it accommodates different methodological 

approaches by taking “a critical stance towards the necessity and validity of current 

social arrangements” without taking “the extant paradigms’ assumptions at face 

value” (Mingers, 2001, p. 248; Zachariadis et al., 2013). Critical realism helped the 

author avoid underestimating the influence of theory and recognize instead that 

theories cannot offer an overall-encompassing or complete view of a phenomenon, 

thus allowing for the continual refinement of theories (Modell, 2009; Shannon-

Baker, 2015). 

Data gathering incorporated analysis was divided into several phases with 

different types of research objects.  In the first publication, P1, the systematic 

literature review method was employed to disentangle and critically appraise 

current studies (Pickering & Byrne, 2014). Supported by P1, a conceptual paper

P2, synthesizes and discusses the prevalent research streams to uncover the 

dynamics of appropriation processes embracing IOC (Jaakkola, 2020). Shifting 

between theory and empirical data, P3 and P4 are empirical studies exploring and 

developing new ideas (Alvesson & Kärreman, 2007). Table 3 summarizes the 

method of this study. The use of different research methods and this hybrid research 
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design (Edmondson & Mcmanus, 2007) make it possible to comprehensively 

answer the research questions and also enhanced the reliability of the research. In 

particular, whereas the conceptual papers provoke thought and direct attention to 

different points of view, the quantitative analyses reveal relevant patterns regarding 

appropriability and IOC, and the qualitative analyses provide an extensive view of 

the underlying problematics. When combined, these approaches make it possible 

to obtain a holistic view and facilitate understanding the phenomena of interest in 

their complex entirety. 

Table 3. Methods used in the four publications.  

No.  Methodology Method of data collection Method of data analysis 

P1 Literature 

review 

Systematic literature review Content analysis and topic modeling 

P2 Conceptual 

research 

Choice of theories and concepts 

analyzed 

Theory synthesis and adaptation 

P3 Quantitative 

research 

Surveys Statistical methods (especially necessary 

condition analysis) 

P4 Qualitative 

research 

Interviews, observations, 

document review 

Analysis triangulation 

This research not only adopts recently developed research methods but also makes 

significant methodological contributions to them. In P1, the adopted approach of 

combining systematic quantitative literature review (see Pickering & Byrne, 2014) 

complemented with a backward snowballing strategy (Wohlin, 2014) and originally 

developed computer codes (see Appendix) to automize the comparison of reference 

lists represents a methodological contribution. The analysis of data in P1 begins a 

process of supplementing the content analysis with topic modeling—a machine-

learning-based text analysis method, to uncover latent themes from a considerable 

amount of selected literature (Westerlund et al., 2018; Vayansky and Kumar, 2020). 

The approach adopted in P3 reconciles the traditional correlation analysis method 

with the newly introduced necessary condition analysis (NCA) method (Dul, 2016). 

Employing NCA at an industry level is also a new scenario in which to apply this 

method. 

The following sessions give more details of the data collection and data 

analysis processes of this doctoral study. The reliability and validity of this study 

are assessed as well. 
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3.2 Data collection 

In the initial phase, this study systematically reviewed the existing literature on 

collaboration dynamics and value appropriation. The data collection procedure 

included (1) defined research purpose and questions that guided the review, (2) 

formulated review protocol (that includes drafted search string and selection 

criteria), (3) searched literature (where the search string and selection criteria were 

revised and refined), and (4) selected studies (Pickering & Byrne, 2014; Yang, 

Khoo-Lattimore, & Arcodia, 2017). A total of 9,181 records resulted from the initial 

literature search from three databases—Business Source Complete (EBSCO), 

ABI/INFORM Complete (ProQuest), and Scopus. After removing duplicates and 

filtering against the selection criteria (following the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses, i.e., PRISMA flowchart, see Moher et al., 

2009), 270 studies were collected for topic modeling and 77 articles for content 

analysis. 

At the same time, multiple concepts, literature streams, and theories were 

drawn upon to develop a conceptual paper (Jaakkola, 2020). The paper aimed to 

refine David Teece’s “profiting from innovation” (PFI) framework (1986, revisited 

in 2006 and 2018b) by drawing new perspectives from value capture theory 

(outlined by Gans & Ryall, 2017). It also contributed to extending the value capture 

theory to empirical strategy domains (Chatain & Mindruta, 2017; Gans & Ryall, 

2017). 

In a nutshell, the purpose of this phase was to reveal the dynamic connections 

between collaboration for and appropriation of innovation, update the 

appropriability’s theoretical framing to match contemporary business and 

innovation contexts, and open future research avenues. 

In the second phase, this study analyzed data from the Community Innovation 

Survey (CIS) conducted throughout the European Union (EU) member states. The 

CIS was developed by Eurostat, the statistical office of the EU in Luxembourg. 

Eurostat defines its role as collecting a range of important and high-quality data for 

Europe and supplying statistics to governments, enterprises, researchers, the media, 

and the public use in work and daily life. Among the microdata collected by 

Eurostat, the CIS includes information gathered from enterprises on collaboration 

for innovation (see Eurostat, 2020). The comprehensive CIS data collected at 

different times allowed this study to explore the temporal and interactive dynamics 

within appropriability. The available variables in the CIS also allowed this study to 

relate today’s appropriability to innovation collaboration. 
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Eurostat granted access to CIS data and this study accessed three waves of CIS 

data for analysis (i.e., CIS 2000 & 2012 & 2014; CIS 2014 was the last wave 

available in 2020). The selection recognizes the importance of the time interval 

(Huang, Ceccagnoli, Forman, & Wu, 2013) and the availability of relevant data in 

the questionnaires. Next, the industry codes and breakdowns were matched and 

converted to enable the comparison of industries surveyed in different CIS waves 

(see Perani & Cirillo, 2015). The analysis of CIS data was to disclose evolving 

patterns of appropriability that vary across industries and to reveal the necessity of 

appropriability mechanisms for inter-organizational collaboration. The empirical 

evidence helped explore what has changed within appropriability and to rethink the 

current relationship of appropriability with IOC following a necessary logic. 

In the final phase, a case study was conducted on IBM Watson Health. Used 

qualitative data comprised archival data, 58 semi-structured interviews carried out 

(from August 2019 to February 2020), and participant observations. An anomaly 

case was investigated—IBM’s failure to generate significant profits from Watson 

Health, despite its strong appropriability regime and sufficient complementary 

assets, which—according to theories on innovation appropriability—meant Watson 

Health should have produced significant profits. The resolution of an anomaly—an 

unexpected phenomenon that cannot be explained or is poorly understood using 

existing theories—made it possible for this study to advance the current theories 

with novel insights (Sætre & Van de Ven, 2021).  

A historical process research approach (see Glaser, Fiss, & Kennedy, 2016; 

Langley, 1999) was adopted for data collection and analysis. The archival data 

made it possible to construct a timeline, identify critical events, and understand the 

technical details of the IBM Watson case. Semi-structured interviews were 

particularly useful to explore specific issues, with diffused or unknown details 

(such as MD Anderson Cancer Center’s withdrawal from the partnership) (Rubin 

& Rubin, 2005) and the participant observations made the field comprehensible 

and facilitated obtaining information on what is happening now at IBM and the 

corporation’s future plans (Musante & DeWalt, 2011, p. 135). This research phase 

encompasses the discovery and solution of the mystery, where the data served as 

an inspiration for critical dialogues between theory and empirical evidence 

(Alvesson & Kärreman, 2007). 
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3.3 Data analysis 

The research applies a mixed-methods approach, which involves different methods, 

approaches, and concepts with complementary strengths being applied collectively.  

In P1, in addition to the conventional content analysis (see Yang et al., 2017), 

topic modeling was conducted. That entailed using machine learning algorithms 

(more specifically, Latent Dirichlet Allocation, see Blei, Ng, & Jordan, 2003; 

DiMaggio, Nag, & Blei, 2013; Hagen, 2018) to automatically code the content of 

a corpus of texts into topics (Mohr & Bogdanov, 2013). The method permits the 

analysis of large corpora (270 papers) without missing important but unobvious 

themes and reveals new patterns in the text data viewed through a new, 

computational, and macroscopic lens (P. DiMaggio et al., 2013; Mohr & Bogdanov, 

2013). The subsequent content analysis unveiled the interplay between 

appropriation and network dynamics with a smaller corpus (77 papers). While topic 

modeling revealed and extracted key topics, the content analysis produced detailed 

findings. The findings of P1 establish the interplay and dynamics of value 

appropriation and innovation collaboration. 

Unlike P1’s literature review that took stock of the existing knowledge to 

provide insights into the conceptual development and prospects, P2 integrated 

literature streams to introduce a new concept that moved beyond the traditional 

exclusion view of appropriability (Jaakkola, 2020). The articles explores new 

aspects of the profit-from-innovation framework (the so-called “domain theory”) 

through the lens of value capture theory (the so-called “method theory”) (Lukka & 

Vinnari, 2014; Yadav, 2010). Collating different concepts and origins (as well as 

underlying assumptions) made it possible to revise extant knowledge, and add 

dynamic and open elements to advance appropriability conceptualization 

(Chesbrough et al., 2018; Holgersson, Granstrand, & Bogers, 2018; Hurmelinna-

Laukkanen & Puumalainen, 2007b; Hurmelinna-Laukkanen, Sainio, & Jauhiainen, 

2008; Jaakkola, 2020). 

The empirical investigations (P3 and P4) examine the quantitative data (i.e., 

survey data) through necessary condition analysis using R Studio software (initiated 

by Dul, 2016) to determine the necessary conditions of the perceived effectiveness 

of appropriability mechanisms for cooperation decision across industries. 

Addressing the logic of necessity with NCA adds a complementary angle to already 

well-established insights based on additive sufficiency logic (see Chesbrough, 2003; 

de Faria & Sofka, 2010; Laursen & Salter, 2006; Miozzo, Desyllas, Lee, & Miles, 

2016; Richter, Schubring, Hauff, Ringle, & Sarstedt, 2020; Yacoub, Storey, & 
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Haefliger, 2020). Mean values were also calculated in P3 to explore the general 

patterns of appropriability across industries. In P4, qualitative data from multiple 

sources (i.e., archives, interviews, observations) were analyzed through 

triangulation and synthesis (S. Olson, 2014). The interview data were subject to 

qualitative content analysis (with NVivo software) for knowledge exploration with 

reference to the Gioia method (Gioia, Corley, & Hamilton, 2013) and the 

techniques of open, axial, and selective coding (cf. Strauss & Corbin, 1990) as 

exemplified by Orlikowski (1993) and Urquhart (1997) (Feller, Finnegan, Hayes, 

& O’Reilly, 2012). 

3.4 Assessment of reliability and validity 

Reliability refers to the extent to which a measurement procedure produces stable 

and consistent results, independent of accidental circumstances, while validity is 

the extent to which it gives the correct answer and thus measures what the 

researchers intended to measure (Drost, 2011; Kirk & Miller, 1986). Reliability is 

necessary but not sufficient for validity (Nunnally, 1978); thus, reliability is assured 

if a study is valid (Kirk & Miller, 1986, p. 20). In this study, these issues were 

verified in varying ways, in line with the analyses conducted. 

When conducting the literature review (P1), this study employed the systematic 

review method to maximize transparency, objectivity, and repeatability (Haddaway, 

Woodcock, Macura, & Collins, 2015). In contrast to traditional narrative reviews 

suffering from bias issues, systematic literature reviews feature an exact procedure 

that will produce similar results if repeated (Pickering & Byrne, 2014). The study 

in question defined its research purpose and questions and set a review protocol 

with scope, search string, selection criteria, and PRISMA flowchart (see Moher et 

al., 2009) prior to the literature search. The best keywords revealed themselves after 

some trial and error (Pickering & Byrne, 2014). A librarian and external experts 

were also consulted to ensure the search string was optimal and the review was 

valid (Brown, 2006). 

The validity of P2, a conceptual paper, rests on conceptually clear and logically 

coherent arguments on the research topic (intelligibility), new concepts and insights 

(interest), adequate representation of existing knowledge, the clear specification of 

a future research agenda, and providing examples to support the arguments 

(believability) (see Ahuja, Lampert, & Novelli, 2013; Chesbrough & Appleyard, 

2007; Hirschheim, 2008). 
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The CIS data informing P3 are marked by their high quality, reliability, and 

validity in general. Extensive pre-testing and piloting were conducted before the 

survey implementation, and the data were assessed and verified during the data 

collection (Laursen & Salter, 2006). The data indicate the status of appropriability 

and innovation collaboration in the relevant industry. The survey was designed to 

provide information on the innovativeness of sectors with clear industrial 

classification systems (Eurostat, 2018). Notably, CIS 3 measured the use of 

appropriability mechanisms with a dichotomous scale (0 = no, 1 = yes), while CIS 

2012 rated their effectiveness on a four-point scale (0 = not used, 1 = low, 2 = 

medium, and 3 = high). Before the data analysis, 2012 CIS rating scale was adjusted 

to be dichotomous to make two waves comparable (Fink, 2002, p. 47). Issues 

around matching industry codes and breakdowns of different CIS waves were 

addressed by referring to the work of Perani and Cirillo (2015) to ensure a valid 

match with an evaluation of how much information was lost in the merging process. 

During the data analysis, an independent sample t-test was conducted to check 

whether the changes are significant (Chung, Bae, & Kim, 2003; Miller & Friesen, 

1982), and an approximate permutation test was carried out with 10,000 

permutations to ensure that the observed effect size (i.e., the extent of necessity) is 

not due to random chance (p < 0.05) (Dul, van der Laan, & Kuik, 2018). 

In P4, triangulation was reached across data (including time, space, and 

participants), theories, methods (i.e., archival documents, interviews, observations), 

and among different investigators (including more than one investigator, 

interviewer, observer, researcher, or data analyst) (Creswell, Dana, & Miller, 2000, 

pp. 126–127; Peersman, 2010). Rich (quality) and thick (quantity) data (Dibley, 

2011) were collected to attain data saturation (Fusch & Ness, 2015). Data from 

difference resources compensated each other, and the findings were corroborated, 

thereby increasing the validity and reliability of the results (Peersman, 2010). P4 

also adopted the member-checking technique to establish its credibility, which 

involved sending the preliminary findings and interpretations back to the study 

participants to confirm the information and narrative account (Creswell, Dana, & 

Miller, 2000; Lincoln & Guba, 1985). 

Integrating them together revealed the dynamics of and interactions between 

appropriability and IOC for realizing appropriation. Consistent with the critical 

realist approach, a mixed-method approach is used in this research. It produces 

perspectives with diversity and allows for process-based causal inferences (Modell, 

2009, Shannon-Baker, 2015). In this research, the inference informs the internal 

dynamism in IOC and in appropriability, and interactional dynamism between 
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appropriability and IOC for realizing appropriation. Reversing the sequence of the 

research phases will not threaten the validity of this research (Onwuegbuzie & 

Johnson, 2006; Sandelowski, 2003). The meta-inference drawn from separate 

studies will remain the same: appropriability premises can (and should) be aligned 

with IOC for value appropriation.  
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4 Summary of the publications 

Four publications complement each other to make up this dissertation. The first two 

publications draw an overall picture of value appropriation and collaboration 

dynamics. They advance the existing knowledge by connecting topics and concepts, 

converging research streams, and proposing new frameworks. The other two 

publications provide empirical evidence at an industry level and an organizational 

level respectively, using quantitative and qualitative methods that complement each 

other to deliver richer and more comprehensive insights into the dynamics 

presented. 

Table 4 briefly describes the four publications. Simply put, P1 depicts the 

intersection of value appropriation and collaboration dynamics, and P2 illustrates 

exclusion, leveraging, and abandoning paths turning appropriability potential to 

realized appropriation. Publications 1 and 2 review and discuss literature on 

appropriability and IOC and their dynamics. P3 details the appropriability 

differences in general across industries. The article explores temporal and 

interactive dynamics within appropriability and the relevance of appropriability to 

IOC today. The final article, P4, presents the specificity of general-purpose 

technology and health care industry. The article analyzes an anomaly case set in the 

AI health care context, one where the conventional strengthening of the 

appropriability regime and the securing of complementary assets did not bring 

about successful value appropriation. Explaining the anomaly, generated new 

insights that advance the current understanding of the dynamics between 

appropriability and IOC. 

Collectively, these four publications demonstrate the origins of the dynamics 

of appropriation and IOC and reveal the interplay among appropriability, 

appropriation, and IOC. 
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5 Conclusions 

This thesis advances the current understanding of innovation appropriability and 

IOC by elucidating their dynamics and connections. It also investigates the 

emergence of dynamism and the intersection of appropriability and IOC. The 

findings suggest that not only the presence of appropriability premises is important 

but also their uses. This study suggests that appropriability premises should be 

strategically managed to align with IOC to realize appropriation. 

The following sections review the main findings while reflecting upon 

previous literature on innovation appropriability and IOC. Synthesizing and 

abstracting the findings produces an integrated framework. Then, contributions of 

this study to theories, managers, and society are described. In the end, the 

limitations of this study and potential future research directions are presented. 

5.1 Discussion 

In the contemporary business environment, inter-organizational collaboration have 

has been recommended to address the need to expand (the potential of) value 

creation and appropriation (Le Pennec & Raufflet, 2016). While value creation has 

attracted considerable attention, there has been far less exploration of the dynamics 

of value appropriation concerning inter-organizational collaboration. Research on 

appropriability is burdened by ambiguous definitions, relatively static views, and 

an emphasis on protective approaches, which fit poorly with the dynamic IOC 

settings (Hurmelinna-Laukkanen & Yang, 2022). Conventional perspectives treat 

appropriability premises (especially appropriability mechanisms and 

complementary assets) as being built to block others and protect innovation from 

imitation (e.g., Teece, 2018a; Teece, 1986; Veugelers & Schneider, 2018). Such 

premises are set in networked contexts where control over innovation is distributed 

and attention is directed to mounting a defense against parties from outside the firm 

or its network (e.g., He, Lim, & Wong, 2006; Kim & Lee, 2016; Mihm, Sting, & 

Wang, 2015). Under this view, collaboration (relevant to knowledge sharing) and 

appropriability (relevant to knowledge protection) are treated as paradoxical issues. 

(Laursen & Salter, 2014; Niesten & Stefan, 2019; Olander, Hurmelinna-Laukkanen, 

& Mähönen, 2009; Santangelo, Meyer, & Jindra, 2016). 

This thesis contributes to existing knowledge by going beyond those past views 

and explicitly proposing that appropriability does not necessarily contradict IOC 

(see P4). The focus shifts from the traditional exclusivity of appropriability toward 
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interactive appropriability (see P2). That shift reveals the different paths turning 

appropriability into realized appropriation, recognizing context-specificity, and 

intricating the dynamism of appropriability and IOC (see P3). This movement 

aligns with open innovation literature, which challenges the assumption that 

exclusivity is desirable (Huizingh, 2011). This interactive, dynamic approach 

makes it possible to reconcile studies on IOC dynamics and those on value 

appropriation, which are largely siloed in distinct streams of research (see P1). 

Figure 1 presents the framework integrating the findings of separate studies. While 

all four of the publications cover the elements presented in the figure to some extent, 

each has a different emphasis—P1 can be positioned on the right side of the figure, 

and P3 on the left side; P2 points out the interaction, and P4 indicates the 

importance of alignment. 

Fig. 1. Integrated framework. 

Review findings and the four topics discussed in P1—knowledge and capabilities, 

strategic positioning, value networks, and business models—frame the ties between 

innovation-related IOC dynamics and value appropriation. Elements of IOCs are 

integrated, including innovation (e.g., Faems, Looy, & Debackere, 2005), 

knowledge transfer (e.g., Hardy, Phillips, & Lawrence, 2003), and coopetition 

(Ritala & Tidström, 2014). Collaboration dynamics and value appropriation that 

largely remain siloed in the distinct research streams are brought together, and P1 

shows that value appropriation and collaboration embrace dynamics not just on 

their own but in combination. The mutual dynamism and the importance of 

strategic alignments of appropriation strategies and IOC decisions are identified 

(Boyd & Spekman, 2010; Dechenaux, Goldfarb, Shane, & Thursby, 2008). Besides 

individual value appropriation, P1 also acknowledges collective value capture, 

which is largely absent from existing studies on collaboration. 

The findings of P3 are consistent with those of prior work (e.g., Hall & Sena, 

2017; Neuhäusler, 2012) in showing that organizations increasingly rely on 
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appropriability mechanisms (especially informal ones) to safeguard innovation 

appropriability. Extending prior work, P3 takes a much wider view across varying 

industries and countries. Beyond earlier studies that have “merely” found 

appropriability is often beneficial for collaboration, P3’s empirical exploration 

reveals the necessity or substitutability/compensability of appropriability 

mechanisms for cooperation in different industries. The added necessity logic 

complements the conventional additive sufficiency logic (e.g., Chesbrough, 2003; 

Laursen & Salter, 2006; Yacoub, Storey, & Haefliger, 2020), providing a broader 

depiction of the role of appropriability mechanisms in innovation collaboration. 

As noted, appropriability research has tended to focus on exclusion, especially 

through intellectual property rights viewed from the proprietary perspective 

(Hurmelinna-Laukkanen & Yang, 2022). Article P2 illuminates different paths to 

turn appropriability into appropriation—exclusion of others, leveraging the 

appropriability premises, and abandoning protection. The proposed interactive 

appropriability concept accommodates the interaction between appropriability 

premises and IOC. It highlights the strategic management of the appropriation 

process (especially in line with IOC) rather than simply building appropriability 

premises. Examples of practices situated in between appropriability and 

appropriation are also provided for illustration in P2. 

The final article, P4, investigates a practical failure case and shows how 

important interactive appropriability is and the consequences if an alignment is 

unsuccessful or neglected in strategies. The IBM Watson Health case shows that 

even if innovators have strong appropriability premises, their innovation may still 

fail to generate significant profit. In response to the appropriation challenge, P4 

demonstrates how appropriability and open innovation can be aligned to realize 

appropriation and need not be alternatives. That insight is especially relevant to 

owners of GPT (recent GPT examples include artificial intelligence, blockchain, 

and quantum computing) whose knowledge of future applications is incomplete 

(see e.g., Davenport & Ronanki, 2018; Ducrée et al., 2020; Rosenberg & 

Trajtenberg, 2004; Verhoeven, Sinn, & Herden, 2018). 

As a whole this study builds dialogues between innovation appropriability and 

IOC. It also directs attention to the interaction between and strategic alignment of 

appropriability premises and IOC to realize appropriation. To that end, the current 

research reveals the dynamics within appropriability, within IOC, and between 

them for value appropriation.  
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5.2 Theoretical contributions 

This doctoral study advances the current understanding of how innovators 

appropriate value from innovation in relation to IOC from a dynamic perspective. 

Through the four publications, this study simultaneously acknowledges internal 

dynamism in (1) IOC (e.g., changes in the network compositions) and in (2) 

appropriability (e.g., changes in the compilation of mechanisms and 

complementary assets), and (3) interactional dynamism between appropriability 

and IOC for realizing appropriation. The research findings contribute to innovation 

and IOC management literature (especially that concerning appropriability and 

open innovation) in several respects. 

First, this study offers conceptual frameworks and empirical investigations of 

how appropriability dynamically connects with IOC. Cenamor and Frishammar 

(2021) report that the dynamics of innovation strategies involving collaborating 

actors are not well understood (see also Appleyard & Chesbrough, 2017). 

Specifically, while extant research has suggested that different appropriability and 

IOC strategies lead to different appropriation outcomes (e.g., Leiponen & Byma, 

2009; Stefan & Bengtsson, 2017; West, Salter, Vanhaverbeke, & Chesbrough, 2014; 

Zobel, Lokshin, & Hagedoorn, 2017), knowledge remains limited concerning their 

individual and interactional dynamics. Accordingly, this study contributes to 

narrowing that gap by describing the dynamics of appropriability and IOC on their 

own, and also connectedly. The added dynamic aspect also contributes to 

understanding how diverse actors with different value appropriation expectations 

and even at cross-purposes dynamically engage in collaboration and how their 

involvement influences the transformative change in networks and ecosystems 

(Hurmelinna-Laukkanen, Nätti, & Pikkarainen, 2021; Porter, 2008). 

Second, this study pinpoints the importance to the outcome of realizing 

appropriation of considering the interaction and alignment of appropriability and 

IOC. Much of the literature has focused on the exclusivity of appropriability, and 

thus on the tensions between appropriability (for value appropriation and 

knowledge protection) and open innovation (for value creation and knowledge 

sharing) (Bogers, 2011; Foege, Lauritzen, Tietze, & Salge, 2019; Sun & Zhai, 

2018). The current dissertation shows that appropriability and IOC are not 

necessarily paradoxical—whether they are depends on how the innovators use the 

appropriability premises and if those uses match the dynamism of their IOC 

decisions (and vice versa). This study also describes different paths turning 

appropriability to appropriation (which can co-exist). This scientific breakthrough 
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benefits both innovation and IOC management research. The importance of this 

study can also be extended to the broader topics of technology strategy, the theory 

of the firm, and theories on networks and value capture. 

The third contribution of this study is to advance knowledge in the field of 

innovation by showing how innovations that necessitate IOC can be managed. In 

this regard, the study adds to research on general-purpose technology (GPT). 

Typically, improving appropriability assumes the presence of relatively narrow, 

well-understood applications for discrete technologies. However, GPT is an 

adaptable technology with broad applicability (Bresnahan & Trajtenberg, 1995; 

Gambardella et al., 2021; Teece, 1998), and GPT owners’ knowledge of future 

applications is incomplete. This study contributes to understanding why firms with 

strong appropriability premises may still fail to generate significant profits from 

their innovations. Furthermore, it shows how they can appropriate value from GPT 

(such as AI) by aligning appropriability and open innovation.  

5.3 Managerial and social implications 

This research is highly relevant to practice and society. Its comprehensive analysis 

of appropriability issues (from appropriability premises to appropriation outcomes) 

in respect to collaboration dynamics can improve managers’ understanding of how 

to manage innovation in a networked environment and realize value appropriation. 

This study can also be valuable in terms of promoting the adoption and 

commercialization of innovations in health care, where multiple actors from the 

private and public sectors are involved in networks to innovate, which exacerbates 

managerial challenges (Pikkarainen, Ervasti, Hurmelinna-laukkanen, & Nätti, 

2017).  

This study indicates to firms that having strong appropriability premises does 

not automatically lead to successful appropriation. This study has demonstrated the 

different ways to ‘play the cards’ of the appropriability premises to turn 

appropriability into realized appropriation, and it also offers illustrations of how 

managers can reconcile appropriability premises and IOCs for value appropriation. 

From a managerial perspective, the implication is that managers should not limit 

the use of their appropriability premises to excluding others, but should also 

consider different paths to achieve appropriation. They should also realize that 

IOCs and appropriation premises are not static, and their dynamic alignment is 

important. Appropriation realization requires continuous evaluation of the premises 

and conditions of appropriability and a readiness to make even radical changes to 
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appropriation strategy. Such changes might involve not only adjusting 

appropriability but also making changes to the collaborations to prune, graft, or 

close networks (Hernandez, Sanders, & Tuschke, 2014).  

In contemporary innovation environments, appropriability and collaboration 

can become very complex as diverse actors (including public and private 

organizations) with different appropriation expectations need to work together in 

networks. Particularly in the health care context, actors from the private and public 

sectors with myriad goals need to share knowledge and cooperate (Henttonen et al., 

2016; Hurmelinna-Laukkanen et al., 2021). Accordingly, this study proposes that 

social returns, in addition to private returns, should be considered appropriation 

outcomes. This addition will help firms recognize the inherent complexity of 

interactions between actors with different appropriation expectations (Cabral, 

Mahoney, McGahan, & Potoski, 2019). Specifically, when firms pursue 

appropriation in collaborative and converging environments, the appropriability 

patterns and dominant logic in the industries revealed in this study can be valuable 

if the firms would benefit from resisting the dominant logic in their industry. The 

patterns and logics unveiled here can thus facilitate negotiating with parties in other 

fields and adopting their practices. For policymakers, it is important to be aware of 

industry differences in terms of the use of appropriability mechanisms, and to 

support value appropriation, not just value creation (Teece, 2018a). 

Organizations are embedded in networks and ecosystems (Shipilov & Gawer, 

2020). In recent years, the ecosystem, which is different from the traditional 

enterprise architecture approach, has interested managers, policymakers, and 

researchers (see e.g., Shipilov & Gawer, 2020; Suominen, Seppänen, & Dedehayir, 

2019; Xu, Wu, Minshall, & Zhou, 2017). This study adopts an idea from game 

theory and suggests that appropriating value is like a bargaining game between 

partners (Gans & Ryall, 2017; Lavie, 2007). The findings on how appropriability 

and IOC interact can help actors leverage appropriability premises to meet goals 

and appropriate value. The practical models and tools provided in this research can 

help with the orchestration of networks and the reform of the ecosystem to foster 

sustainable development (Chang, Chou, & Ramakrishnan, 2009; Hurmelinna-

Laukkanen et al., 2021; Pikkarainen et al., 2017). Specifically, familiarity with the 

specificity and complexity of the health care field identified in P4 can help 

understand the challenges of adopting and commercializing AI innovations. 
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5.4 Limitations and directions for future research 

Notwithstanding its contributions, this study has limitations that can illuminate 

avenues for future research. The first limitation stems from the availability of data, 

particularly the quantitative data used. The CIS has been developing for many years, 

and different waves of CIS use different NACE codes to categorize industries. 

While P3 matched industry classifications and breakdowns between CIS 3 and CIS 

2012 with a rigorous and transparent method, some nuanced differences had to be 

left out. It might therefore be reasonable to look more closely at the sub-categories 

of industries. Moreover, to produce meaningful industry comparisons across 

different CIS waves, P3 assumes that the industry boundary is fixed. Future 

research might then study industry convergence and the relevant prevailing 

practices within and between industries. 

Second, qualitative studies are always limited in terms of generalizability 

(Maxwell, 2020). Thus, comparative case studies and quantitative studies are 

encouraged. As the CIS data does not specifically address health care or AI, the 

quantitative and qualitative findings of this study cannot be directly matched. In 

this regard, future research could observe firms that have responded to the CIS 

more closely and examine the relevant alignment issues, and especially those firms 

in fields where appropriability mechanisms for innovation collaboration is a 

necessity. As critical realists believe that theories on reality are partial, examining 

different contexts is valuable to approximate objectivity (Shannon-Baker, 2015).  

Apart from alignment, other topics such as the value of data, markets for data, 

the property nature of data as a resource, and regulations on data are worth more 

exploration (e.g., Koutroumpis, Leiponen, & Thomas, 2020). Questions that could 

be asked include “How should data assets be deployed to enhance competitive 

advantage?”, “How can data be protected and how should data be shared with 

partners or the public?” and “What conflicts and problems arise when adopting the 

data?” Regulation-related questions include “How can policymakers make sure that 

innovators get the data they need for AI innovation?” and “How do different 

national and industrial regulations on data influence the innovation outcomes and 

appropriation?” 

The topic of the different forms and levels of IOC and their dynamics as they 

relate to value appropriation is also worthy of additional research. Article P4 

observed that, for example, IBM has shifted its strategy from excluding others 

toward an open platform to allow third parties to access Watson. Such changes in 

the approach to appropriating value and the relevant alignment of the 
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appropriability premises with different IOC strategies could be examined further. 

Future research could also utilize the findings of this study to investigate the 

dynamic IOC and appropriation strategies of innovators with other general-purpose 

technologies (such as blockchain, 5G wireless communication, and quantum 

computing). In addition, future research could study IOCs connected on open 

platforms, and also employ value capture theory (and the related game theory) to 

understand the relevant cooperation, bargaining, and value appropriation in 

networks. Doing so would lead to future improvements to the profiting-from-

innovation framework. 
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Appendix 

A MATLAB program was originally developed to automize the comparison of 

reference lists in three steps.  

(1) read references: 

%% 'read_reference.m' is to read one reference list and store the article information  

N = 65;  %total number of articles 

for i=1:N 

    readlocation = ['C:\Users\Jialei\Documents\MATLAB\reference\reference\' 

num2str(i) '.txt']; 

    fidin=fopen(readlocation);       % type the location of txt file you want to read 

    count=0;               % to count the total number of refered articles 

    reference=[];          % to store the whole line of reference 

    referencelist=strings(200,1); 

    % just leave a blank line between each reference 

    while ~feof(fidin)  % whether it is the end of file 

        while true 

            tline=fgetl(fidin); % read in one line, automatically point to the next line             

            reference=[reference ' ' tline]; 

% whether it is EMPTY or THE END OF FILE, if it is, just skip the whole line 

            if ((isempty(tline))||feof(fidin))  

                count=count+1;  

                break;  

            end  

        end 

        if ((length(reference)<50)||(length(reference)>500)) 

            count = count-1; 

        else 

            referencelist(count)=reference; 

        end 

        reference = []; 

    end 

    referencelist = referencelist(1:count); 

    savename=[num2str(i) '.mat']; 

    save(savename,'referencelist','count'); 

end  
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(2) check references: 

%% this script check the similarity of referencelist of each articles, record those 

reference which are cited by multiple articles 

N = 65;  %total number of articles 

for i=1:N 

   loadname=[num2str(i) '.mat']; 

   load(loadname);                          %load the mat file of each article which contains 

number and content of reference  

   reference1=referencelist; 

   count1=count; 

   for j=i+1:N 

       loadname=[num2str(j) '.mat']; 

       load(loadname);     

       reference2=referencelist; 

       count2=count; 

       next=['Start to compare article ' num2str(i) ' and ' num2str(j)]; 

       disp(next); 

       [array1,array2, number] = compare(count1,count2,reference1,reference2); 

       if (number>0) 

           % delete the extra reference line in array 2,ensure no duplicate 

           % don't forget to delete from the end to the front in order to 

           % avoid order chaos 

           for k=number:-1:1 

               referencelist(array2(k))=[]; 

           end 

           count = count - number; 

           save(loadname,'referencelist','count'); 

           savename=['C' num2str(i) '-' num2str(j) '.mat']; 

           save(savename,'array1','array2','number'); 

       end 

end 

end 

 

function[same_reference1,same_reference2,num]=compare(count1,count2,refere

nce1,reference2) 

distance=zeros(count1,count2); 

same_reference1 = zeros(200,1); 
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same_reference2 = zeros(200,1); 

num=0;    

for i=1:count1 

    for j=1:count2 

        ref1=char(reference1(i)); 

        ref2=char(reference2(j)); 

        distance(i,j)=strdist( ref1,ref2 ); 

   % more than 66% of two ref lines are the same. 

if(6*distance(i,j)<(length(ref1)+length(ref2)))||(distance(i,j)<1.03*abs(length(

ref1)-length(ref2)))    

            num = num+1; 

            same_reference1(num) = i; 

            same_reference2(num) = j; 

        end 

    end 

end 

if(num>0) 

    same_reference1 = same_reference1(1:num); 

    same_reference2 = same_reference2(1:num); 

end 

end 

 

(3) collect references: 

%% this script merges and collect the same article through Ci-j.mat file 

%filter out the duplicate items, for example, we have 1-2 1-3 then 2-3 

%needs to be clear off, this has been done in check_reference.m 

N = 65;  %total number of articles 

total_count=0; 

final_list=strings(4000,1); 

final_num= zeros(4000,1); 

 

for i=1:N 

    article_list=[]; 

    article_count=0; 

    for j=i+1:N 

        loadname=['C' num2str(i) '-' num2str(j) '.mat']; 

        if (exist(loadname,'file')) 
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            load(loadname);     %load the mat file of each article which contains number 

and content of reference 

            article_list = [article_list;array1]; 

            article_count = article_count+number; 

        end 

    end 

    if (article_count>0) 

        loadname=[num2str(i) '.mat']; 

        load(loadname); 

        for k=1:count 

            if ~isempty(find(article_list==k, 1)) 

                total_count = total_count+1; 

                final_list(total_count) = referencelist(k); 

                final_num(total_count) = length(find(article_list==k))+1; 

            end 

        end 

    end 

end 

   final_list=final_list(1:total_count); 

   final_num= final_num(1:total_count); 

   savename ='final_result.mat'; 

   save(savename,'final_list','final_num');  
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