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A B S T R A C T   

This study systematically reviews 200 articles published over the past three decades to reveal how appropri-
ability and appropriation have been explained and how those perspectives resonate with developments in the 
innovation environment. Our results show that despite the extensive stream of literature, little effort has been 
made to systematically advance theory on appropriability and appropriation. Based on and extending prior 
literature, we propose a conceptual framing that distinguishes appropriability and appropriation, and that ex-
plains how innovating organizations build their readiness to benefit from innovation and how they realize that 
potential. We outline appropriability as the potential to benefit from an innovation, which accrues through in-
struments of appropriability: isolating appropriability mechanisms and complementary assets; and appropriation 
as the realization of that potential, which manifests in private and social benefits when the instruments are 
employed in processes for exclusion, leverage, or disclosure. We highlight the strategic importance of aligning 
these elements and appropriability conditions in realizing appropriation outcomes. The paper closes with a 
discussion on the framework’s applications and relevant future research avenues.   

1. Introduction 

The concepts of appropriability and innovation have been inter-
twined since the publication of the work of Schumpeter (1950). Eco-
nomic units are interested in innovation only if it generates 
opportunities to appropriate returns (Arrow, 1962; Harabi, 1995; Teece, 
1986; Winter, 2006). Reflecting the relevance of this issue, the volume 
of appropriability research has grown notably since Teece’s seminal 
work in 1986 (James et al., 2013; Sun and Zhai, 2018). A special issue in 
Research Policy in 2006 revisited how innovative firms profit from their 
innovation in the twenty-first century (Chesbrough et al., 2006) and 
researchers have recently begun to re-examine the topic (e.g., Alnuaimi 
and George, 2016; Chesbrough et al., 2018; Ching et al. 2019; Gam-
bardella et al., 2021; Helfat and Raubitschek, 2018; Zhong and Sun, 
2020). This newly awakened interest is a product of changes in the 
operations environment and in forms of organizing (Arora et al., 2016; 
Hoffmann et al., 2018; Miric et al., 2019; Teece, 2018). The value cre-
ation logics have progressed to new frontiers, and trends like digitali-
zation, openness, and collaboration have also shifted the bases of value 
capture (Appleyard and Chesbrough, 2017; Colm et al., 2020; Felin and 
Zenger, 2014; Koutroumpis et al., 2020; Manzini et al., 2017; Tekic and 

Willoughby, 2020; Zobel et al., 2017). 
These developments challenge research regarding how contempo-

rary appropriability-related phenomena are understood and communi-
cated. Although the appropriability discourse has evolved with changes 
in the business and innovation environments (see, e.g., Sun and Zhai, 
2018), it is not clear whether there is a collective understanding. The 
terminology varies, often without explanation or due consideration 
being given to the effect, and sometimes the same terms are used to 
describe different phenomena. Examples include “appropriability 
regime” (Lamin and Ramos, 2016; Teece, 1986), “means of appropria-
tion” (Levin et al., 1987), “appropriability mechanisms” (Cohen et al., 
2000; Hall and Sena, 2017), “modes of appropriability/appropriation” 
(Thomä and Bizer, 2013), “appropriation advantage” (Di Minin and 
Faems, 2013), “appropriation strategy” (Alexy and Reitzig, 2013; Lei-
ponen and Byma, 2009), and “appropriability strategy” (Hsu and 
Chuang, 2014; Laursen and Salter, 2014; Winter, 2006). The fragmen-
tation raises the question of whether findings have been consolidated. It 
is unclear what the body of studies has accomplished as a whole or how 
the existing framing of appropriability fits the contemporary logic of 
innovation. Several studies call for the appropriability discussion to be 
updated (e.g., Belderbos et al., 2014; Spithoven and Teirlinck, 2015; 
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Appleyard and Chesbrough, 2017). 
Accordingly, we conduct a review that not only investigates the body 

of literature and its gaps but also synthesizes what researchers have 
learned to date (including contradictory, counterintuitive, and para-
doxical aspects). Earlier literature reviews related to innovation appro-
priability have made notable contributions but focused on specific 
aspects, such as intellectual property management (Manhart and Thal-
mann, 2015), secrecy (Bos et al., 2015), strategic management of patents 
(Somaya, 2012), the role of specific contexts (e.g., Dahlander and Gann, 
2010), and value capture mechanisms (e.g., James et al., 2013). Other 
reviews have sought to identify the patterns of research, revealing the 
connections between studies and researchers or identifying topics that 
have or have not been covered (e.g., Appio et al., 2014; Sun and Zhai, 
2018). These studies describe the state of the literature but tend to only 
suggest avenues for future research without exploring them. There has 
been no significant attempt to advance conceptualization based on the 
systematic evaluation and integration of the literature. 

This study differs from prior reviews in two ways. First, the sys-
tematic review of 200 publications and a data structure collating the 
review findings reveal the approaches to appropriability and appropri-
ation taken over the last three decades. The review shows consistently 
emerging elements while exposing the tendencies of research to high-
light specific aspects. Obscure and implicit but often highly influential 
underlying assumptions are identified. Second, we integrate and orga-
nize the insights to develop a conceptual framing that is applicable in 
different contexts and situations. Specifically, we conceptually distin-
guish innovation appropriability and appropriation and examine their 
underlying elements influenced by appropriability conditions. We 
explain how innovating organizations build their readiness to benefit 
from innovation and how they exploit that potential. The suggested 
framing facilitates the understanding of innovation appropriability and 
opens avenues for the future development of theory and practice. 

The next section provides an overview of the origins of innovation 
appropriability and the changes in the innovation environment, thereby 
justifying the need for a review. We then introduce the systematic 
literature review method we employed. The following sections present 
the findings on the variety of views in the literature and illustrate the 
distinction between appropriability and appropriation. The subsequent 
discussion builds on these findings, introduces the suggested framing, 
and demonstrates its applicability across different settings and as a basis 
for future research. 

2. Innovation appropriability: conceptual background and the 
need for an update 

Existing views on innovation appropriability were established de-
cades ago by esteemed researchers including Schumpeter (1950), Arrow 
(1962), and Teece (1986). Appropriability first arose as an external 
characteristic of the innovation environment (e.g., Nelson and Winter, 
1982; Winter, 1984) and denoted that some technologies were inher-
ently more appropriable than others. A more active view on appropria-
tion was not developed until later, as attention turned to firm-level 
strategies and innovators’ actions. Whereas Schumpeter (1950) and 
Arrow (1962) provided the basis by framing appropriability in light of 
social implications from an economics viewpoint, Teece (1986) adopted 
a strategic management approach to address the practical appropri-
ability problems of innovating firms (Winter, 2006). 

Appropriability has commonly been considered in terms of the 
innovator having control over an innovation so that profits and benefits 
accrue to that innovator. Accordingly, the definitions of appropriability 
generally include protection of and profiting from innovation as central 
aspects (e.g., Ahuja et al., 2013; Teece, 1986). According to the Palgrave 
Encyclopedia of Strategic Management (Linden, 2016), appropriability 
is “the degree to which the social returns to innovation can be privately 
appropriated” [emphasis added]. This aligns with the early definitions 
of appropriability as “a function both of the ease of replication and the 

efficacy of intellectual property rights as a barrier to imitation” [emphasis 
added] (Teece, 1998, p. 66), or as summarizing “the possibilities of 
protecting innovations from imitation and of reaping profits from inno-
vative activities” [emphasis added] (Malerba, 2002, p. 252). 

In principle, this view of innovation appropriability remains valid 
and usable today. The notion of benefiting from innovation is still a key 
issue for innovators. Many potential innovators find incentives to 
innovate in expected (private) returns and are thus concerned with the 
protection and control of the innovation and the related knowledge 
(Colombelli et al. 2019; Parra, 2019; Schmeiss et al., 2019). Neverthe-
less, changes have occurred in the innovation environment and in the 
premises of appropriability (Belderbos et al., 2014; Dhanaraj and 
Parkhe, 2006; Holgersson et al., 2018; Kale et al., 2000; Srivastava and 
Gnyawali, 2011). Accordingly, the literature contains a variety of views 
on how profiting and protection emerge in connection to contemporary 
forms of innovation (e.g., Dhanaraj and Parkhe, 2006; James et al., 
2013; Koutroumpis et al., 2020; Laursen and Salter, 2014; Pisano, 2006; 
Ritala and Hurmelinna-Laukkanen, 2013; Teece, 2018). For example, 
earlier literature reviews and studies suggest that research has moved 
from considering the paradox of disclosure to the paradox of value and 
finally to the paradox of openness as the central managerial challenge 
(Sun and Zhai, 2018; Schmeiss et al., 2019). 

However, despite the plethora of contributions, the views on inno-
vation appropriability have developed only incrementally since their 
introduction (Helfat, 2014; Teece, 2018). Theorizing has remained close 
to its roots, intertwined with resource-based considerations (see Sun and 
Zhai, 2018). Conceptual development has been limited, especially in 
terms of coherently synthesizing the various views. Although individual 
studies add to existing knowledge, contradictory findings emerge. The 
appropriability problem—originally defined as the inability of in-
novators to benefit (or profit) (see Arrow, 1962) from their innova-
tions—persists (e.g., Fisher and Oberholzer-Gee, 2013; Yang et al., 
2021). 

Accordingly, it is important to revisit the familiar views to ensure 
theorizing retains its explanatory power in a changing innovation 
environment. Uncovering issues warranting attention and achieving 
cross-contextual discussion require the organization and analysis of 
existing knowledge. 

3. Method: systematic literature review 

We carried out a systematic, quantitative literature review 
(following the outline of Pickering and Byrne, 2014) to examine previ-
ous work and to provide a solid basis for conceptual development. A 
flow diagram (see Fig. 1) illustrates the process employed to improve the 
quality of reporting, the traceability of the process, and the reproduc-
ibility of the results (see Moher et al., 2009; Yang et al., 2017). To 
analyze and structure the data, we further developed a three-order la-
beling approach with hierarchical categories of codes, inspired by Gioia 
et al. (2013; see also Van Maanen, 1979 and Grodal et al., 2020). This 
approach allowed the raw data to be distilled into overarching di-
mensions while safeguarding the integrity of the information. 

3.1. Purpose and research questions 

We started the review by defining research purposes and questions 
(see Petticrew and Roberts, 2006). We aimed to explore existing defi-
nitions and identify and organize relevant elements of appropriability 
and appropriation to understand how innovating organizations build 
their readiness to benefit from innovation and how they unleash that 
potential in varying contexts and situations. We further aimed to 
develop a framing for future research and practice and, thus, the ques-
tions guiding our review were:  

1 How are innovation appropriability and appropriation defined in the 
literature? 
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2 What elements are present and how are their connections described?  
3 How does the discussion of appropriability resonate with the changes 

in organizations’ operations and innovation environments over 
time? 

While the first two questions lay the groundwork for definitions and 
guide the development of conceptual framing in that sense, the last 
question reveals the (meaning of) the underlying assumptions in the 
body of research. When combined, these aspects support the develop-
ment of a broadly applicable conceptual framing that acknowledges the 
changing innovation contexts and theories of value creation (see e.g., 
Keupp et al., 2012; Leiponen and Byma, 2009; Leiponen and Helfat, 
2010; Manhart and Thalmann, 2015). 

3.2. Identification of search string and databases 

We first listed terms ascribed similar meanings in the literature to 
define the search string. In addition to the Business Source Complete 
(EBSCO) and ABI/INFORM Complete (ProQuest) databases that “focus 
explicitly on articles pertaining to the large domain of business studies” 
(Grégoire et al., 2011, p. 1449), we used the Scopus database as a 
cross-field database to broaden the scope of the search. After screening 
the search results produced by wildcards and Boolean operators in the 
databases, we finally set the search string as “innovation AND (appro-
priability OR appropriation OR (value AND captur*) OR protect* OR 
exclusivity).” 

3.3. Search process and study selection 

The initial literature search revealed 12,553 papers in Business 
Source Complete (EBSCO), 27,707 articles in ABI/INFORM Complete 
(ProQuest), and 15,427 records in Scopus published up to August 2018. 
During the selection of the primary studies, we first removed duplicates. 
We then filtered the articles in three rounds of selection (see Table 1 for 
the selection criteria at each stage) and finally reduced the number of 
records to 193. 

To complement the search, we employed a backward snowballing 
strategy, using the reference lists of articles to identify additional rele-
vant studies (Wohlin, 2014). The procedure comprised three steps. First, 

Fig. 1. Systematic literature review process (Adapted from Pickering and Byrne, 2014 and Yang et al., 2017).  

Table 1 
Selection (inclusion and exclusion) criteria used during selection.  

Selection 
process 

Inclusion criteria (If the article...) Exclusion criteria (If 
the article...) 

1st 
Round 

is a published journal paper 
OR is a journal article in press 
OR is a book chapter 

is not written in English 

2nd 
Round 

AND is related to innovation 
appropriability 
AND is related to innovation 
appropriation 

OR is published in a 
journal ranked below 3.0 
in AJG 2018 

3rd 
Round 

AND treats innovation 
appropriability and innovation 
appropriation as the focal issues 
AND the full text is available   
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we used SPSS software to randomly generate 40 integers between one 
and 193 and then selected 40 corresponding papers. The number of 
references in the 193 papers is vast, and this simple random sampling 
technique allowed us to take 40 papers as a sample. Second, we ran the 
original codes in MATLAB to compare the reference lists of those 40 
papers and determine the citation frequency of each. We only extracted 
influential papers that had been cited more than three times in separate 
papers. As a result, 37 papers were identified. Third, we checked these 
37 papers against the selection criteria described above and finally 
added seven more papers, increasing the number of primary studies to 
200. All 200 articles (except book chapters) are from journals in cate-
gories 3, 4, and 4* of the Academic Journal Guide (AJG) 2018. Fig. 2 

presents the flow diagram illustrating the selection process for the final 
primary studies, and Table 2 shows the top journals in which they were 

Fig. 2. Primary studies selection.  

Table 2 
Top journals for appropriability research in the final primary studies.  

Journals No. of Studies % 

Research Policy 41 21 % 
Technovation 15 8 % 
California Management Review 13 7 % 
R&D Management 11 6 % 
Strategic Management Journal 8 4 %  
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published. 

3.4. Data extraction and synthesis 

Following the selection phase, we created a database of the 200 
primary studies (see Pickering and Byrne, 2014; Yang et al., 2017). Each 
publication was assigned a single row in an Excel table, with information 
on the author(s), publication year, research questions, key concepts, 
methodologies, and research setting. We further documented de-
scriptions of appropriability and appropriation and their links to 
different contexts. Research questions and key concepts were preserved 
as such. 

The data in general reveal an increasing interest in appropriability 
issues since the turn of the century. The trend shown in Fig. 3 indicates 
that appropriability will be a relevant topic in the future. 

After preparing the data, we proceeded to content analysis (see 
Grodal et al., 2020). The need to understand and organize a sizable 
volume of material and ideas and to remain open to emerging concepts 
led us to create a data structure with a three-order labeling approach. 
This approach has the added benefit of being a useful basis for trans-
forming static models into dynamic ones (see Gioia et al., 2013; Hannah 
and Robertson, 2015). The information derived from the articles was 
transformed into first-order source terms that remained close to the 
language of the analyzed studies. We then coded the source terms into 
more abstract synthesized themes before aggregating the themes to 
upper-level dimensions in which overarching codes were developed to 
provide a general view (see Gioia et al., 2013). Going beyond simple 
counts of keyword frequency (see Duriau et al., 2007), the process 
identified the most relevant constructs and their relationships and 
formed the basis for detecting gaps in the literature; we checked the 
frequency of the emergence of the first-order terms (see Fig. 4) mainly to 
obtain an overview of the issues emphasized in the literature. Addi-
tionally, we conducted a meta-analysis on a subset of the literature data. 
This analysis examined specific details in our data structure to confirm 
the logic of our conceptualization.1 

Below, we explicate the main findings summarized in Fig. 4 above in 
light of the reviewed literature, as well as more recent publications and 
studies featuring related content, including knowledge transfer and in-
tellectual property right (IPR) strategies. We were aware of the need to 
remain alert not only to the accepted ideas of the existing research but 
also the various assumptions underpinning it. Therefore, we first 
examined the ideas developed in earlier studies and then dissected the 
appropriability construct into multiple sub-constructs using the data 
structure. 

4. Varying views on appropriability and related challenges 

Examination of the interpretations and applications of the innova-
tion appropriability concept and its building blocks shows significant 

differences in how appropriability and appropriation have been 
addressed. Relatedly, a variety of underlying assumptions and emphases 
emerge. We argue that in reviewing literature, acknowledging the na-
ture of the views adopted in different studies is as important as knowl-
edge of the coverage and extent of research on different aspects (cf., e.g., 
Appio et al., 2014; James et al., 2013; Sun and Zhai, 2018). If the dis-
cussion lends too much weight to specific views, advancing theorizing 
becomes challenging. 

4.1. Appropriability understood as protection? 

Research generally establishes that the appropriability concept in-
corporates both protection of (or some form of control over) and prof-
iting (or otherwise benefiting) from innovation. However, studies place 
different emphasis on protection and profiting; some focus on protective 
views and mechanisms (e.g., Ceccagnoli and Rothaermel, 2016), 
whereas others concentrate on factors that improve returns from inno-
vation (e.g., Ahuja et al., 2013). 

This variation has important implications. Especially in studies that 
consider collaborative and open forms of innovation (92 articles in our 
review) or in which current innovation is seen as a foundation for sub-
sequent developments (24 articles), appropriability associated with 
protection tends to have two very different roles: appropriability is 
either considered to facilitate collaboration and openness, or it is pro-
blematized and seen as a barrier to knowledge exchange and accumu-
lation—not only in terms of knowledge spillovers that are important for 
general social and technological developments (Dosi et al., 2006) but 
also in terms of individual collaborative and cumulative endeavors 
(Ahuja et al., 2013; Dhanaraj and Parkhe, 2006). The first view generally 
assumes that appropriability provides necessary incentives for innova-
tion and that suitable forms of protection enhance innovation collabo-
ration by securing adequate control and offering the means for safe 
knowledge transfer (e.g., Cohen et al., 2000; Holgersson et al., 2018; 
Lauritzen and Karafyllia, 2019; Ritala and Hurmelinna-Laukkanen, 
2013). The latter view juxtaposes appropriability with innovation 
collaboration and introduces appropriation as a paradoxical issue that 
creates tension (Belderbos et al., 2014; Bogers et al., 2017; Cassiman 
et al., 2009; Foege et al., 2019; Laursen and Salter, 2014; 2020; Tekic 
and Willoughby, 2020; Stefan et al., 2021). In our data, 31 articles have 
this feature. This divide is problematic considering how central the 
combination of protection and profiting is. 

4.2. Focus on the selection of appropriability mechanisms 

An examination of the studies associating appropriability with pro-
tection or profiting in different ways reveals further underlying as-
sumptions. One important issue is that a structural view is quite dominant. 
Studies often consider appropriability to be about having (specific kinds 
of) appropriability mechanisms and complementary assets (see, e.g., 
Pisano, 2006) or, even more narrowly, the selection of the isolating 
appropriability mechanisms (selection referring to a set of the appro-
priability mechanisms and/or the act of selecting the mechanisms) 
(Arundel, 2001; Cohen et al., 2000; Gallié and Legros, 2012; Hall et al., 
2014; Holgersson et al., 2018; James et al., 2013; Teece, 2018; Thomä 
and Bizer, 2013; Zobel et al., 2017). The focus is often on comparing the 
effectiveness of formal or informal isolating appropriability mecha-
nisms, and many studies indicate that an appropriability strategy is an 
issue of selecting the optimal mechanisms (see, e.g., Ceccagnoli and 
Rothaermel, 2016; Cohen et al., 2000; Colombelli et al. 2019; James 
et al., 2013; Levin et al., 1987; Miric et al., 2019; Tekic and Willoughby, 
2020; Veer et al., 2016). 

Although such a focus is understandable for reasons such as 
measurability and data availability, a structural approach may lead to 
static and one-sided views on appropriability and appropriation. Ex-
tensions to extant knowledge remain incremental; for example, studies 
might focus on mechanisms such as trademarks, secrecy, and human 

1 In the meta-analysis, we examined the relationship between formal 
appropriability mechanisms (as an element of appropriability) and innovation 
performance (as one manifestation of appropriation outcomes). Prior studies 
sometimes show contradictory findings regarding this relationship (e.g., see 
Sofka et al., 2018 for a positive relationship between patent and innovation 
performance, and Kim, 2016 for a negative relationship). With a total of 4,806 
observations from 15 studies, our findings confirm that formal appropriability 
mechanisms increase innovation performance (mean effect size:.103; p<.000), 
but heterogeneity exists (Q=43.269; df=14; p<.000). We found (1) country 
variations, with negative relationships emerging in the US context; (2) industry 
variations (formal appropriability mechanisms of firms operating in the 
manufacturing industry, or in both the manufacturing and service industries, 
relate to better innovation performance); and (3) innovation environment 
variations (studies addressing collaboration reported a stronger relationship, 
and studies conducted more recently showed a weaker relationship). These 
insights were used to develop the conceptual framing. 
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resource management because they have received less attention than 
patents (e.g., Hannah et al., 2019; Miozzo et al., 2016; Seip et al., 2018; 
Wadhwa et al., 2017) or introduce new categories of appropriability 
mechanisms (see e.g., Sharapov and MacAulay, 2020, who “add design 
mechanisms to the strategic toolbox of isolating mechanisms,” p. 1). The 
structural approach—even when extended in these ways—may not 
suffice to explain phenomena such as why innovators with strong 
appropriability regimes and complementary asset positions sometimes 
fail (Fisher and Oberholzer-Gee, 2013; Yang et al., 2021). 

4.3. Focus on intellectual property rights 

Some views are even narrower. The existing literature does not 
address the isolating appropriability mechanisms evenly but tends to focus 
on specific ones. Dosi et al. (2006, p. 1111) state that “appropriability 
conditions are reduced almost exclusively to IPR regimes.” Such focus is 
visible in our analysis, where 78 publications (39 %) consider IPRs to be 
the central mechanism on which companies build their appropriability, 
and 173 mention intellectual property rights. Moreover, within this 
category, patents dominate the discussion (see also Schautschick and 
Greenhalgh, 2016). As for other mechanisms, 79 articles consider pro-
prietary control to be secured with contracts, 116 articles address se-
crecy, and lead-time features in 82 papers (14 articles relate it to 
customer lock-in). Tacitness is discussed in 70 articles and emerges in a 
further 38 under the label of complexity, but human resource-related 
issues are mentioned only in 13 articles. 

The focus on IPRs has elucidated how innovators react to conditions 
such as the limitations to protection in specific industries or countries 
(Alcácer and Zhao, 2012; Pisano, 2006; Thomä and Bizer, 2013) and 
how patents, for example, are used to increase sales margins, share 
knowledge safely, improve negotiation positions and standard-setting, 

block others’ R&D, improve the provision of complementary in-
novations, and secure the freedom to operate under the influence of 
others’ rights (Grimaldi et al., 2021; Holgersson et al. 2018). However, 
IPRs are just a small piece of the bigger puzzle (Pisano, 2006). Acquiring 
and enforcing IPRs can be infeasible, and other mechanisms and com-
plementary assets could be essential (Miric et al., 2019). 

4.4. Uncertainty about boundaries 

Related to the focus on IPRs, our analysis reveals differences 
regarding whether appropriability is seen as an externally determined or 
an endogenous factor. There are different views on the boundaries and 
determinants of appropriability. Eleven publications indicate that inno-
vation appropriability was originally seen as a predefined issue and 
reference the first definitions outlining it as a factor determined exter-
nally. Teece (1986, p. 287), for example, notes that a “regime of 
appropriability refers to the environmental factors, excluding the firm and 
market structure, that govern an innovator’s ability to capture the 
profits generated by the innovation” [emphasis added] (see also, Dha-
naraj and Parkhe, 2006; Laursen and Salter, 2020; Ahuja et al., 2008); 
however, this view has recently been superseded. Some studies also 
consider endogenous features (e.g., Chesbrough, 2008; Ching et al., 2019; 
Gans and Stern, 2017; Hurmelinna-Laukkanen, 2012; Pisano, 2006). In 
22 articles, the level of appropriability is acknowledged to depend on the 
actions of innovators. 

It seems that the differences partially stem from research adopting 
different units of analysis. Some studies connect appropriability to in-
dustries or countries, referring to tight or weak appropriability regimes (e. 
g., Keupp et al., 2012; Seo et al., 2017), some approach the topic from 
the perspective of firms or their networks (e.g., Dhanaraj and Parkhe, 
2006; Hurmelinna-Laukkanen and Puumalainen, 2007; Neuhäusler, 

Fig. 3. The number of publications per year.  
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2012; Thomä and Bizer, 2013; Pisano, 2006), and some consider the 
appropriability or appropriation of an innovation (e.g., Meyer and Sub-
ramaniam, 2014). However, the approach adopted is often not clearly 
explained, making it difficult to evaluate the boundaries of appropri-
ability and to compare studies. 

4.5. Conceptual ambiguity: capturing multiple dimensions with one 
concept? 

In addition to the literature lacking consensus on the boundaries 
between appropriability and its determinants or antecedents, we found 
that limited attention was directed to the connections among the 
different elements of appropriability. We found evidence of an overlap 
between papers referring to protective and exclusive approaches (165/ 
200) and those highlighting more leverage-oriented, transactional views 
(139/200). Closer examination revealed potential internal incongru-
ence; appropriability may be defined in terms of conferring strong 
protection but measured as profit derived from the wide dissemination 
of the innovation. Although it is acceptable to utilize different terms in 

individual studies, problems emerge if they are not clearly and consis-
tently defined. It seems that research bundles multiple dimensions together, 
coupling the presence of different appropriability mechanisms and their 
uses in one construct (Cohen et al., 2000; James et al., 2013; Levin et al., 
1987). Similarly, specific outcomes are expected to derive automatically 
from the selection of appropriability mechanisms deemed suitable for 
the types of firms in question (Thomä and Bizer, 2013). Although earlier 
studies connected different appropriability mechanisms (e.g., patents in 
specific industries or markets) to outcomes such as improved market 
performance or firm profitability (e.g., Martínez-Noya and García-Ca-
nal, 2018; Stefan and Bengtsson, 2017), they either seem to reduce 
appropriability to individual mechanisms (often patents) and explain 
their varying uses, or they skip a step, leaving open the question of 
exactly how the examined firms moved from having certain appropri-
ability mechanisms (and complementary assets) to achieving specific 

Fig. 4. Key findings demonstrated in three-order labeling (inspired by Van Maanen 1979 and Gioia et al. 2013).  
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outcomes. Our meta-analysis also demonstrates this.2 

The differing views described above complicate the comparison and 
synthesis of research, but also provide opportunities to advance theo-
rization. The renewed conceptual framing presented in the following 
section embraces that variety of views. 

5. Definitions and elements of appropriability 

The content analysis of the literature reveals the current definitions 
of appropriability and the elements that connect most closely to it. The 
results of the analysis lead us to propose conceptually distinguishing be-
tween appropriability potential and appropriation. The synthesized and 
aggregate dimensions illustrated in Fig. 4 provide an overview of these 
constructs, and the discussion below explains how and why appropri-
ability and appropriation, as well as their sub-constructs, can be sepa-
rated from each other and from the contextual and situational factors 
(that is, appropriability conditions). 

5.1. Building appropriability potential 

Although appropriability appears to be an established concept, there 
has been relatively little detailed discussion on its nature and constitu-
ents. Overall, the definitions point toward the term appropriability 
encapsulating the potential to extract value from innovation, which is 
founded on some form of control or ownership over the innovation 
(Harabi, 1995; Trajtenberg et al., 1992). As an example, Di Minin and 
Bianchi, 2011 write that “appropriability is…defined as the ability to 
take exclusive possession and extract value from the application of 
technologies and other intangible assets” [emphasis added]. Similarly, 
Harabi (1995, p. 982) states that “ex ante appropriability refers to po-
tential capability of an innovator (or the organization which owns the 
innovation), to fully, or at least partially, appropriate the returns from 
the innovation” [emphasis added]. Nineteen publications in our review 
data define the term appropriability as encompassing ability or opportu-
nity. However, a parallel view is offered by Ceccagnoli (2009, p. 82), for 
example, who defines appropriability as “the degree to which a firm 
captures the value created when it introduces innovations” [emphasis 
added]. We suggest that having varying degrees of success also in-
corporates the idea of the potential for full appropriation. 

The idea of appropriability being about potential also aligns with 
other approaches to the topic. Appropriability is often defined indirectly 
as a function of varying factors that allow an innovation to become a 
source of returns for the innovator (e.g., Teece, 1986; Levin et al., 1987; 
Cohen et al., 2000; Zobel et al., 2017). In our data, 13 articles take this 
approach. In most cases, the discussion refers to mechanisms, such as 
patents or secrecy, or to complementary assets (e.g., Arundel, 2001; 
Teece, 1986). We interpret the actions of obtaining these instruments and 
pooling them to reflect innovators’ attempts to respond to appropriation 
opportunities even when the necessity or usefulness of the instruments 
cannot be ascertained (Levin et al., 1987). 

5.2. Instruments of appropriability: isolating appropriability mechanisms 
and complementary assets 

Continuing from the discussion on instruments, many original pre-
mises are visible in the literature describing these building blocks of 
innovation appropriability. We consider these useful, but also call for 
attention to clarity. 

Isolating appropriability mechanisms. In our review, the protect-
ability and controllability of innovation (see, e.g., Cohen et al., 2000; 

James et al., 2013) resonate with the isolating appropriability mechanisms. 
Some of those isolating appropriability mechanisms are formal, such as 
IPRs and contracts, and others are more informal and strategic, like 
reliance on secrecy, lead-time, tacitness of knowledge, and human 
resource management practices (e.g., Gallié and Legros, 2012; Sofka 
et al., 2018). These mechanisms are inherently connected to the inno-
vation to be appropriated (Amara et al., 2008; Hurmelinna-Laukkanen 
et al., 2008; Miozzo et al., 2016); for example, a patent connects to a 
specific invention and the act of concealing a piece of information links 
to that specific intellectual asset. However, the mechanisms also 
comprise intricate relationships. 

Ever since Levin et al. (1987) and Klevorick et al. (1995) demon-
strated that appropriability is a multidimensional concept in the sense 
that firms seek to protect their innovations with different means 
(Pisano, 2006), the relationships between the mechanisms have become 
a topic of examination. Specifically, those connections are relevant in 
forming bundles of mechanisms (Fischer and Henkel, 2013; Gans and 
Stern, 2017; Hall et al., 2014; Hurmelinna-Laukkanen and Puumalainen, 
2007; Miric et al., 2019). Our review found 18 publications stating that 
some mechanisms are clear substitutes with opposing underlying logics 
(e.g., Arundel, 2001; Henkel et al., 2014). An example would be if a 
company discloses a piece of information in a patent application, it 
sacrifices secrecy over the same intellectual element (Arundel, 2001). 
Some mechanisms exhibit complementarities (23 publications) or 
accumulation, like using trademarks on top of patents or using tacitness 
to promote lead-time (Cohen et al., 2000; Hurmelinna-Laukkanen et al., 
2016; Miozzo et al., 2016; Seip et al., 2018; Sherry and Teece, 2004). 
Sometimes the existence of one mechanism can, in effect, be a prereq-
uisite for, or profoundly change the essence of another (e.g., Arora et al., 
2008), in which case additivity emerges. For example, legislation typi-
cally requires practical concealment and secrecy to establish an 
enforceable trade secret. 

Complementary assets. Although isolating appropriability mecha-
nisms can often be relevant to securing profits, which is the other main 
feature of appropriability, the notion of profiting from innovation 
prompts thoughts of another group of instruments (see, e.g., Ahuja et al., 
2013; Jacobides et al., 2006). Our review indicates that a second layer of 
appropriability (Huang et al., 2013; Teece, 1998) can be built with 
complementary assets (102 publications). Complementary assets increase 
the chances of the innovation reaching the markets successfully and 
profitably, and they also allow excessive competition to be limited when 
those assets make imitating the core innovation unattractive (Ahuja 
et al., 2013; Teece, 1986). This second line of defense can be strength-
ened if the complementary assets are controlled formally with the help 
of a trademark or labor legislation (see Ahuja et al., 2013; Harabi, 1995; 
Hurmelinna-Laukkanen and Puumalainen, 2007; James et al., 2013; 
Teece, 1986; Winter, 2006). 

However, our review reveals specific challenges around comple-
mentary assets in the appropriability discussion. First, complementary 
assets sometimes extend quite a long way beyond the core innovation. 
Our review indicates that, unlike the isolating appropriability mecha-
nisms, complementary assets do not belong to the domain of the core 
innovation as such; the imitation of innovation cannot be directly pre-
vented by using those assets, and complementary assets may exist 
independently of the innovation. That is to say, compared to isolating 
appropriability mechanisms, complementary assets are only loosely 
coupled to innovation. Another challenge is that there are numerous 
types of complementary assets (Dodgson et al., 2008). In our review, 
marketing and sales emerge most often (in 43 studies), followed closely 
by manufacturing (39 studies), service (36 studies), and control over 
distribution channels (28 studies). Some studies also suggest informa-
tion systems, R&D personnel, and relationships are relevant instruments 
of appropriability (e.g., Ahuja et al., 2013; Rao and Klein, 1994). 
However, the underlying logics of approaching complementary assets in 
specific ways are rarely expressly discussed. 

We suggest that complementary assets are a relevant instrument for 

2 For example, collaborating innovators seem to benefit from having formal 
mechanisms, which likely relates to the issue of using the formal mechanisms to 
ensure safe transfer of knowledge (e.g., Pénin and Wack, 2008), but this is 
speculation; the uses of the mechanisms are not reported separately. 
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establishing appropriability because they connect to innovation in a way 
that permits profiting from it (e.g., Teece, 1986; Jacobides et al., 2006). 
At the same time, owing to their profoundly different nature, we suggest 
that they should be considered a construct distinct from the isolating 
appropriability mechanisms (see Pisano, 2006). 

5.3. Proposing a renewed definition of appropriability 

Summarizing the above discussion leads us to consider appropri-
ability in terms of the actual enforceable ability of the innovator to 
control the innovation and make decisions on it. The insights from the 
literature lead us to propose appropriability potential as a distinct 
construct: 

We propose defining appropriability as an innovator’s potential to benefit 
from an innovation. This potential builds on the instruments of appro-
priability—isolating appropriability mechanisms and complementary 
assets—that afford the innovator control over the innovation. 

This conceptualization addresses some of the prevailing assumptions 
in the literature. Expressly presenting the range of possible 
instruments—i.e., appropriability mechanisms and complementary 
assets—pushes theorizing beyond the emphasis on IPRs. At the same 
time, it embraces the idea of the selection of instruments. We recognize 
the significant heterogeneity in the configurations of the instruments in 
extant studies. Our framing incorporates the idea that the same level of 
appropriability potential can be reached with different instruments and with 
different levels of effort. The term selection denotes both the more passive 
side of appropriability wherein some instruments within a set of in-
struments can be acquired without much effort required on the part of the 
innovator and on the active side, referring to the act of choosing the 
instruments. 

An important implication of limiting appropriability to potential is 
that potential, the realization of that potential, and the conditions 
affecting the potential and its realization should be treated as separate 
constructs. These issues are discussed in the following sections. 

6. Realizing appropriation 

Our literature review provides useful information on turning 
appropriability potential into actual appropriation. Here, the discussion 
moves from the instruments available to innovators (the cards with 
which they play) toward concrete action to extract value (playing the 
cards), and the related outcomes (results of the game). Fig. 4 illustrates 
the many ways in which the innovation and the related instruments can 
be used and the variety of related outcomes (e.g., McEvily et al., 2004; 
Ritala and Hurmelinna-Laukkanen, 2013). 

6.1. Appropriation processes: taking action to realize the appropriability 
potential 

Appropriation has been seen as the process of possession; the process 
of taking something and making it one’s own (Wertsch, 1998). Ching 
et al. (2019, p. 394) note, “there is no single path to appropriation.” 
Scholars have adopted different approaches to the notion of protection 
and profiting as central facets of appropriability, and extant research 
describes different appropriation processes in which the instruments 
defining the appropriability potential are employed (e.g., Ceccagnoli, 
2009; Di Minin and Faems, 2013; Ritala and Hurmelinna-Laukkanen, 
2013). 

Exclusion-oriented processes. As a traditional approach, appro-
priation can be realized in exclusion-oriented processes emphasizing the 
proprietary approach and preventing others from exploiting the inno-
vation and the related knowledge (e.g., Ceccagnoli, 2009; Harabi, 1995; 
Teece, 1998). This orientation also covers deterrence, such as decisions 
to build patent thickets (Dodgson et al., 2008). In our review, 165 

articles describe securing profit from innovation by following the logic 
of limiting access to valuable knowledge assets and creating barriers to 
imitation (e.g., Laursen et al., 2017); Fourteen articles expressly high-
light exclusion. 

Leverage-oriented processes. The literature review also shows 
approaches where profiting is emphasized over protection. While 
imitation risk is acknowledged, it is not always the main concern (Freel 
and Robson, 2017; Grimaldi et al., 2021; Sun and Zhai, 2018). Focus 
may be on leveraging the innovation and the instruments (McEvily et al., 
2004). In our data, 139 articles address licensing, and 34 address the 
buying and selling of intellectual property. In addition to research that 
discusses transactions, there are also studies that consider signaling (e. 
g., Hannah et al., 2014; 2019; Somaya, 2012) and collaboration (116 
articles). Although leverage-oriented processes refer to the active use of 
isolating appropriability mechanisms and/or complementary assets, 
they do not emphasize preclusion or individual use. In these processes, 
control does not signify a protective approach. Instead, the instruments 
of appropriability become tools facilitating safe knowledge sharing (see 
Gans and Stern, 2003; Pisano, 2006). 

Disclosure-oriented processes. Our review suggests that the pro-
cesses adopted by innovators may move even further away from the 
notion of protection. Some studies reveal situations in which imitation is 
embraced rather than treated as a problem; instruments of appropri-
ability are used to make the innovation widely available, or the decision 
is made to abandon the instruments in the short term to access long-term 
benefits (Alexy et al., 2018; Appleyard and Chesbrough, 2017; Chat-
terjee et al., 2019; Chesbrough, 2020; Jacobides et al., 2006; Thomä and 
Bizer, 2013). In these disclosure-oriented processes, secrecy is not 
enforced and any exclusive rights over innovation are used to prevent 
others from limiting the free use of the innovation and the related 
knowledge. Examples include the open-source software, open licenses, 
and defensive patents and publishing (e.g., Bar, 2006; Belenzon and 
Schankerman, 2015; Schultz and Urban, 2012). However, only ten 
publications refer to instruments being used in these processes. 
Furthermore, although some relatively early studies have acknowledged 
this approach (e.g., Jacobides et al., 2006; Joly and De Looze, 1996), it is 
more recent literature (starting from 2013) that specifically addresses 
these ideas. 

The more recent studies also give reason to consider the connections 
between different processes. Although the processes may seem to be al-
ternatives (Alexy et al., 2018; Dosi et al., 2006; Ching et al., 2019; 
Chesbrough et al., 2018), they can coexist. For example, exclusion can 
be targeted to a specific part of an innovation (Henkel et al. 2013; 2014; 
Pénin and Wack, 2008), or it may address building a boundary between 
a network and those outside it; among the network members, other 
processes may prevail (Capaldo and Petruzzelli, 2011; Dhanaraj and 
Parkhe, 2006). In addition to being parallel, the processes may also be 
sequential. With a new opportunity, an earlier exclusion orientation may 
be replaced with leverage-oriented processes or vice versa (Appleyard 
and Chesbrough, 2017). Often the processes employed reflect (expec-
tations of) the outcomes. 

6.2. Appropriation outcomes: realizing private and social returns 

Realizing benefits from innovation is closely connected to appropria-
tion processes. Although private returns are usually highlighted (Har-
abi, 1995), the outcomes may include social returns too. These outcomes 
can also build on each other, and the returns can accrue in different 
timeframes (Alnuaimi and George, 2016; Denicolo, 2002; Bogers et al., 
2017). 

Private returns. In our review, 124 publications consider private 
profits to be the core appropriation outcome. Profits can come from 
innovation relatively directly (121 publications) or later from extensions 
to the innovation (17 articles); aside from the temporary monopolistic 
profits that build on private use and/or freedom to use the innovation (e. 
g., Gans and Stern, 2003), stable revenues and higher profit margins can 
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be captured over time based on customer loyalty and cumulative inno-
vation following the introduction of innovative creations; profiting may 
not be immediate but accrue later (Ahuja et al., 2013; Martin et al., 
2019). Profits and free use of innovation can also result from 
leverage-oriented processes. For example, 32 papers show how private 
returns are derived in the form of royalties, and 19 papers mention 
cross-licensing or allowing others to access the innovation in exchange 
for reduced fees for using those others’ patents. Moreover, when an 
innovation is used and developed further by others, the innovator may 
enjoy a share of the increased surplus and generative private returns 
from the innovation (Alexy and Reitzig, 2013; Ceccagnoli, 2009); the 
knowledge may be retrieved and commercialized later (Alnuaimi & 
George, 2016). This scenario also connects to social returns. 

Social returns. Social benefits are an integral outcome of the 
introduction of an innovation and the related knowledge diffusion 
(Harabi, 1995; Winter, 2006). Although social returns highlight benefits 
to parties other than the innovator (Meyer and Subramaniam, 2014), 
our review suggests that social returns may benefit innovators 
(Alnuaimi and George, 2016). We identified 20 papers investigating the 
benefits derived from knowledge spillovers. Spillovers covering both 
outgoing and incoming knowledge flows can contribute to knowledge 
retrieval and cumulative innovation (see Alnuaimi and George, 2016; 
Martínez-Noya and García-Canal, 2016). Examples of specific benefits 
include technological advances (17 publications) and a greater pool of 
knowledge or a larger market (14 publications). Social returns may 
connect to—but do not necessarily require—disclosure-oriented pro-
cesses; parallel processes may contribute varying benefits. Some of these 
may be non-monetary outcomes for the innovator, such as network ac-
cess or reputational benefits (Ulhøi, 2004). At the same time, it should be 
acknowledged that exclusion-oriented processes can produce fewer so-
cial returns than other processes (Dosi et al., 2006; Levin et al., 1987), 
which may be a problem in ecosystemic and platform-based contexts 
with subsequent private returns also becoming more uncertain. 

6.3. Proposing a revised definition of appropriation 

The logic of instruments only establishing the opportunity for 
appropriation highlights the active side of realizing this potential. 
Reviewing the earlier literature leads us to consider appropriation in 
terms of gaining benefits through taking action to use the instruments of 
appropriability: 

We propose defining appropriation as realizing the appropriability po-
tential. Innovators realize benefits in the form of private and social returns 
in processes employing the instruments of appropriability. 

Our proposed definition utilizes the findings of studies focusing on 
the uses of IPR and embraces the diversity and interplay of processes and 
outcomes. By suggesting that processes might coexist, we also address 
the differing emphases on protection and profiting. However, we 
simultaneously acknowledge the dearth of research specifically on the 
nature and relationships of the processes, and the related managerial 
decisions, as studies do not generally discuss their connections apart 
from considering protection- and sharing-oriented approaches as alter-
natives. Furthermore, because processes guide the emergence of both 
private and social returns, it is important not to misinterpret why, how, 
and when they are employed. Therefore, the conditions that shape 
appropriability and appropriation should also be acknowledged to 
support accurate interpretation. 

7. Appropriability conditions: contextual and situational factors 

The heterogeneity of instruments and variations in processes found 
in the literature (see Fig. 4) point to yet another important aspect. 
Appropriability potential and realizing appropriation are shaped by 
many contextual and situational factors, both external and endogenous. 

Our review results indicate that appropriability conditions should be 
treated as a distinct issue. 

7.1. Appropriability conditions as an antecedent for appropriability and 
appropriation 

Appropriability conditions are expressly mentioned in 18 of the 
reviewed articles but are present in the delimitations and context de-
scriptions of many more. Without going deeper into the abundant details 
involved, a couple of points can be made. 

Earlier reviews (e.g., James et al., 2013) and individual studies show 
extensive evidence that conditions affecting the availability and feasi-
bility of different instruments of appropriability and appropriation 
processes emerge in different forms and at different levels. They involve 
individuals and their actions, organizational practices and features (re-
sources, capabilities, strategic choices), relationships, competition, 
networks, and/or institutional factors such as legislation, regulations, 
institutions, and industry requirements and features (Allarakhia and 
Walsh, 2011; Chadwick, 2017; Ching et al., 2019; Freel and Robson, 
2017; Hannah and Robertson, 2015; Harabi, 1995; Hernandez et al., 
2015; Hurmelinna-Laukkanen, 2012; Kim, 2016; Laursen and Salter, 
2020; Zhao, 2006). For example, studies examining product and service 
innovations show how the nature of the innovation guides the avail-
ability of instruments (Cohen et al., 2000; Chen and Wu, 2020; Hsieh 
et al., 2012). Because appropriability potential and appropriation can be 
affected by heterogeneous contextual and situational factors, defining the 
unit of analysis—industry, firm, or innovation—is a prerequisite of 
determining the boundaries between the constructs. 

The appropriability conditions are not static; for example, organiza-
tional shifts toward humanitarian innovation or servitization change 
appropriability conditions, as does digital transformation (acknowl-
edged in four articles in our review) (Hurmelinna-Laukkanen and Puu-
malainen, 2007; Koutroumpis et al., 2020; Martin et al., 2019; Pisano, 
2006; Sell and Prakash, 2004). Studies that address balancing individual 
and collaborative forms of innovation (58 publications) show the 
importance of the ways in which innovators decide to connect to their 
environments in emerging situations over time (Bogers et al., 2017; 
Corona et al., 2017; Holgersson et al., 2018; Wadhwa et al., 2017). A 
classic example of changes in conditions relates to the IPR system. In-
struments of appropriability and appropriation processes are subject to 
influence by policymakers and governments (Caerteling et al., 2008; 
Cohen et al., 2000; Leiponen and Byma, 2009), who consider the justi-
fication for the provision of private returns alongside social ones (Dosi 
et al., 2006). Innovators employing appropriation processes may initiate 
changes in the appropriability conditions because their activities (e.g., 
abuse of monopoly based on patents) alert policymakers to adjust the 
conditions (Chesbrough, 2008; Pisano, 2006). Contexts and situations 
are different, and heterogeneous appropriability conditions emerge 
across countries, industries, and jurisdictions (James et al. 2013; Zhao, 
2006) because of external institutions and because of the innovators’ 
actions. 

7.2. Proposing a refined definition of appropriability conditions 

The discussion above leads to our third proposition: 

We propose defining appropriability conditions as those contextual and 
situational factors that influence the availability and feasibility of the 
instruments of appropriability and appropriation processes. 

The proposition above is a reaction to the divergence in existing 
research in addressing the boundaries and considering the external and 
endogenous aspects of appropriability and appropriation. We acknowl-
edge that the above definition is broad and necessitates a careful defi-
nition of the unit of analysis when evaluating appropriability potential 
and appropriation realization against heterogeneous conditions. By 
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referring to the situational factors, we add the notion of changes and 
temporal issues (Ahuja et al., 2013; Alexy et al., 2018; Alnuaimi and 
George, 2016; Chesbrough et al., 2018) and pave the way for a dynamic 
view. This conceptualization also draws attention to the relationships 
between the appropriability conditions, instruments of appropriability, 
and appropriation processes and outcomes. We focus on these aspects in 
the following section as we introduce our conceptual framing, explain its 
benefits and applicability in different settings, and provide suggestions 
for future research. 

8. Reframing appropriability and appropriation 

The conceptual framing we outline links back to existing research 
and takes important steps forward by converging and reorganizing 
different views. The reorganization refocuses attention on benefiting 
from innovation (i.e., returns on the investment in innovation) and 
raises awareness that some relationships and mechanisms in play may 
not be well documented in existing research (cf. Lane et al., 2006). The 
dimensions contained in the data structure (Fig. 4) are represented in the 
proposed conceptual model (Fig. 5). Relational dynamics among these 
concepts are indicated by arrows. 

The proposed framing conceptually distinguishes appropriability 
from appropriation and then further divides those two core constructs 
into sub-constructs and separates them from appropriability conditions. 
This multidimensional conceptualization makes it possible to assess 
both the levels of appropriability and appropriation and also the re-
lationships between the different elements and their sub-constructs. By 
incorporating the notions of appropriation processes and the interaction 
of elements and by acknowledging changes over time, our framing 
explicitly includes dynamism and highlights the significance of 
alignment. 

8.1. Aligning the elements 

Our conceptualization starts from the observation that innovating 
organizations develop and acquire various instruments (mechanisms 
and assets) to build innovation appropriability potential, that is, an in-
novator’s potential to benefit from innovation. As suggested above, the 
selection of instruments of appropriability (see, e.g., Arora et al., 2004; 
Hall et al., 2014) is conditioned by a variety of contextual and situa-
tional factors. Dynamism is present because individual instruments of 
appropriability may become (un/)available or (ir/)relevant (James 
et al., 2013; Leiponen and Byma, 2009; Pisano, 2006) over time due to 
external and endogenous determinants and depending on other in-
struments (Ceccagnoli and Rothaermel, 2016). Therefore, reaching 
desirable levels of appropriability potential requires managerial 
awareness and an understanding of how the instruments align with each 
other and with appropriability conditions:3 Under- or over-investment 
in building appropriability potential can be costly (see e.g., Strang and 
Still, 2006; Sharapov and MacAuley, 2020; Hurmelinna-Laukkanen and 
Olander, 2014) and cause problems with the subsequent utilization of 
the instruments (Grimaldi et al., 2021). 

The conceptualization further suggests that the appropriability 

potential is realized (or not) as different appropriation outcomes when 
the instruments are employed in exclusivity-, leverage-, and disclosure- 
oriented processes.4 We argue that aligning appropriation processes 
with other processes, instruments, and appropriability conditions is 
essential to turn appropriability potential into actual appropriation. 
Expectations of the outcomes influence the choices of appropriation 
processes (see the dotted arrows in Fig. 5). Dynamism exists because 
processes may become (in/)feasible or be re-evaluated according to 
emerging opportunities and threats (Alexy et al., 2018; Howell et al., 
2018; Pénin and Wack, 2008; Wen et al., 2016). The aggregations of 
instruments used in the processes are subject to constant change, and 
changes in the operational environment and firm strategies (especially 
regarding the outcomes) may prevent, permit, or compel different pro-
cesses to be employed, which can lead to the emergence of single, 
sequential, and/or parallel processes (Appleyard and Chesbrough, 2017; 
Fisher and Oberholzer-Gee, 2013; Henkel et al., 2014; Holgersson et al., 
2018). The risk of failure relates to trying to activate a process that is not 
supported by the instruments (e.g., excessively weak protection for 
exclusion or tacitness that is too extensive for disclosure) or that initiates 
such changes in the appropriability conditions that jeopardize the future 
availability of specific instruments (e.g., exclusion-oriented processes 
employed in a manner that destroys trust in innovation networks and 
thereby creates uncertainty around accessing complementary assets). 
Therefore, a strategic approach is needed. 

8.2. Proposing a refined definition of appropriation strategy 

The above discussion on choices and alignment, and the elements in 
the framing depicted above, give reason to reconsider how an appro-
priation strategy is defined. Leiponen and Byma (2009) aptly consider 
appropriation strategies generally refer to strategies to appropriate 
returns. However, as mentioned above, the term appropriability/appro-
priation strategy has been mainly described as encompassing a selection 
of appropriability mechanisms and/or with a focus on protecting the 
innovation and market position (see James et al., 2013). Our conceptual 
framing questions the adequacy of such views, suggesting that successful 
strategies to appropriate returns necessitate attention be paid not only to 
the varying elements but also to their relationships. 

We propose defining appropriation strategy as a strategic alignment of 
instruments of appropriability and appropriation processes with each 
other and with appropriability conditions to benefit from innovation. 

Conceptualizing appropriation strategy in this way not only makes it 
possible to address how benefits from innovation can be realized but 
also facilitates a new understanding of the appropriation challenges of 
innovators. Explicating these issues, the following chapter gives exam-
ples of applications of the renewed framing and suggests future research 
avenues. 

9. Applicability of the framework across different settings: a 
basis for future research 

The suggested conceptual framing is applicable in different innova-
tion environments and provides analytical tools for explaining varying 
appropriability-related phenomena. First, we suggest that the framing 
aids the interpretation of contradictory findings in prior research. The 
role of control/protection in facilitating or hindering knowledge ex-
change and accumulation in contemporary innovation contexts provides 

3 The meta-analysis draws attention to the level of appropriability and to the 
importance of treating appropriability potential as a higher-level construct by 
providing insight into the controversial aspects of earlier findings. For example, 
the meta-analysis indicates that innovators focused on manufacturing are more 
likely than service-oriented innovators to record a strong innovation perfor-
mance if they rely on formal mechanisms. However, this does not reveal any-
thing about the innovation performance of service firms delivered through 
informal mechanisms, which may be more suitable considering the nature of 
the innovation. Examining the level of appropriability potential (and not 
focusing on which mechanisms it builds on) could also show a positive rela-
tionship with innovation performance in service firms. 

4 It may also be that the instruments are never utilized; an innovative crea-
tion may be withheld, and although it might exhibit some appropriability po-
tential (e.g., copyright is established automatically), the potential is never 
realized. Withholding may be a strategic decision regarding the innovative 
creation itself but could also connect to the appropriation of other innovations; 
the new creation might cannibalize those if brought to market. 
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a relevant example. The suggested conceptualization addresses (and 
challenges) the assumptions of prior research, such as those behind the 
paradox of openness. Existing literature often highlights that this 
paradox emerges from the conflicting needs to both protect and share 
innovation-related knowledge in collaborative contexts (Chatterjee 
et al. 2019; Foege et al., 2019; Laursen and Salter, 2014; 2017; Stefan 
et al., 2021). We follow Lauritzen and Karafyllia (2019) in not prob-
lematizing appropriability in connection to knowledge sharing as 
strongly as some studies do (e.g., Laursen & Salter, 2014; Wadhwa et al., 
2017). According to our suggested framing, appropriability is simply 
about potential; the related control does not solely equate to protection 
or proprietary approaches but is about the freedom to make choices. If 
available and feasible instruments of appropriability are successfully 
aligned with exclusivity-, leverage-, and disclosure-oriented processes to 
address the open innovation context, appropriability does not conflict 
with openness (see, e.g., Foege et al., 2019; Lauritzen and Karafyllia, 
2019). Tensions only arise if alignment with the environment and 
internally fails, leaving the innovator with appropriability instruments 
that prevent the deployment of optimal processes, or if actors compel the 
use of exclusion-oriented processes when the conditions necessitate 
knowledge sharing.5 With alignment as a central determinant of suc-
cessful appropriation strategies, and with the building of appropriability 
potential and realizing appropriation as separate instances of 
decision-making for managers, the suggested conceptualization en-
courages researchers to revisit earlier divergent findings. At the same 
time, it invites future research on related managerial practices and 
routines, of which scholarly knowledge is limited. For example, the 
passive and active components of appropriability potential building 
warrant closer examination. 

Second, our conceptualization contributes to explaining the suc-
cesses and failures of appropriation strategies across a range of cases and 
contexts. Extant literature generally considers disappointing outcomes 
and appropriability problem to derive from an innovator’s inability to 
acquire sufficiently effective appropriability mechanisms and/or favor-
able complementary asset positions (given the context) (Ceccagnoli and 
Rothaermel, 2016; Teece, 1998; 2018). However, in current innovation 

environments, having strong appropriability mechanisms and comple-
mentary assets does not guarantee that value will be appropriated or 
that the appropriability problem will be avoided (e.g., Fisher and 
Oberholzer-Gee, 2013; Yang et al., 2021). Our framework provides a 
new view on this issue: Appropriation outcomes will be jeopardized if 
misalignment occurs. Therefore, the framework is useful in open and 
closed environments. Furthermore, because the framing includes both 
private and social returns as relevant outcomes—and because benefiting 
from innovation does not require private returns to exceed the invest-
ment—the framework can be used in future research that involves 
NGOs, non-profit organizations producing social and humanitarian 
innovation, or user-innovators, for example (Hienerth and Lettl, 2017; 
Rivera-Santos and Rufín, 2010; Sell and Prakash, 2004). Similarly, the 
logic of (mis)alignment can be used to consider digitalization and ser-
vitization (Martin et al., 2019; Miozzo et al., 2016; de Zubielqui et al., 
2019) and to develop viable strategies for such settings (see Table 3 for 
illustrative examples). Relatedly, there is much to discover about the 
nuances and premises of the emerging topic of disclosure-oriented 
processes. 

Third, the suggested conceptual framing facilitates tapping into 
changes that occur over time. Recent research establishes that in-
novators can change their strategies from closed to open types and vice 
versa (Appleyard and Chesbrough, 2017; Holgersson et al., 2018), which 
means that appropriation and avoiding the appropriability problem 
necessitate receptive, continuous strategizing. Disentangling appropri-
ability and appropriation opens a new landscape of alternative strategies 
that can introduce consistent dynamism into innovation appropriation 
in different contexts over time. By raising awareness of the consequences 
of introducing different instruments and processes in varying situations, 
our framework provides the means to examine and understand switch-
ing between strategies and the related managerial decisions over time; 
for example, some choices may be irreversible. The renewed framing 
provides a means to capture the inherently different logics behind 
appropriability and appropriation and to analyze the configurations and 
interplay of the instruments and processes that produce various appro-
priation outcomes (Wen et al., 2016), especially in terms of changes in 
strategic approaches and in innovation environments. We would 
encourage future research to test these ideas. 

10. Concluding remarks 

Innovation literature has always closely linked appropriability and 
appropriation (Colombelli et al. 2019). We suggest conceptually 

Fig. 5. Conceptual framing.  

5 Not just attaining alignment but also avoiding misalignment may call for 
deliberate action from the innovator; for example, copyright emerges auto-
matically, tacitness may be innate, and secrecy may be unintentionally exer-
cised. Sometimes the protective barriers must be deliberately removed to 
ensure alternative processes remain feasible. 
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separating them to explain how innovating organizations build readi-
ness to benefit from their innovations and how they exploit that po-
tential. Drawing on a literature review covering three decades of 
appropriability literature, we propose outlining appropriability as the 
potential to benefit from an innovation and appropriation as the reali-
zation of that potential. We further suggest that potential accrues 
through instruments of appropriability—isolating appropriability 
mechanisms and complementary assets—and that appropriation mani-
fests in private and social benefits when the instruments are employed in 
processes for exclusion, leverage, or disclosure. Importantly, realizing 
appropriation outcomes depends on these elements and appropriability 
conditions being aligned; successful appropriation strategies capture 
these aspects. This renewed framing refocuses attention on returns from 
innovation investment, shifts from a structural perspective to a dynamic 
one, and reveals the importance of strategic alignment. It depicts op-
portunities to utilize a broad set of strategies with heterogeneous im-
plications in different contexts over time. By addressing the inherently 
different underlying logics and mechanisms behind appropriability po-
tential and appropriation, the conceptualization can guide researchers 
seeking to deliver coherent analysis and theorizing when examining 
appropriability issues in changing innovation environments. 
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Table 3 
Applications of the renewed conceptual framing—Appropriability and appro-
priation in contemporary innovation environments.  

Innovation 
environment 

Example of 
appropriability/ 
appropriation challenges 

Interpretation with the 
suggested conceptual framing 

Digitalization Data markets ( 
Koutroumpis, et al., 2020) 

Appropriability (the selection of 
instruments) and appropriation 
processes must align with 
heterogeneous appropriability 
conditions (such as evolving but 
discrepant regulations); 
Appropriation processes matched 
with different degrees of control 
can generate varying market 
sizes for data  

Artificial intelligence ( 
Yang et al., 2021) 

Strong appropriability potential 
does not automatically translate 
into appropriation outcomes; the 
exclusion-oriented process limits 
the exploration of use cases of 
artificial intelligence, affecting 
appropriation outcomes; an 
illustrative case of misalignment 
of instruments and processes 
considering the innovation type 
as an appropriability condition  

Blockchain (Schmeiss et al., 
2019) 

Realizing appropriation is not 
limited to exclusion-oriented 
processes; The Blockchain makes 
the appropriation processes 
(exclusion- and leverage- 
oriented processes) transparent 
and guarantees fair appropriation 
outcomes for all actors; Example 
of applicability at different units 
of analysis (here, the chain)  

Digital innovations (Miric 
et al., 2019) 

Mobile app developers build 
appropriability potential on formal 
and informal appropriability 
mechanisms; favorable 
appropriability conditions for 
smaller developers can be 
created by the platform owner 

Servitization Solution development ( 
Colm et al., 2020) 

Appropriability potential built on 
isolating appropriability 
mechanisms (rights allocation 
agreements; tacitness) and 
complementary assets 
(relationships)) aligns with 
leverage-oriented processes to 
achieve safeguarding and/or 
coordination goals (outcomes)  

Specificities of service 
sectors and firms (Chen and 
Wu, 2020) 

Appropriability potential is built 
with complementary in use (both 
formal and informal) isolating 
appropriability mechanisms and 
complementary assets (e.g., 
distribution, sales, and customer 
service functions), in response to 
specific appropriability conditions 
in service sectors; Exemplifies 
internal alignment and 
alignment with conditions 

Open innovation Open innovation paradox ( 
Foege et al., 2019) 

Appropriability potential 
safeguards knowledge assets; 
Appropriation processes can vary: 
the exclusion-oriented process is 
about being closed, while 
leverage- and disclosure- 
oriented processes are about 
being open; Appropriability does 
not equal preclusion, nor is 
appropriability an alternative to 
being open  
Most firms build appropriability 
potential with IPRs first without a  

Table 3 (continued ) 

Innovation 
environment 

Example of 
appropriability/ 
appropriation challenges 

Interpretation with the 
suggested conceptual framing 

IPR strategies in open 
innovation (Grimaldi et al., 
2021) 

clear orientation, which can be a 
barrier to outbound open 
innovation during the later 
appropriation processes; An 
example of risk of misalignment 
in an open innovation context  

Platform and cooperative 
innovation (Zhong and 
Sun, 2020) 

Appropriability potential is built 
on isolating appropriability 
mechanisms (patents, 
trademarks, copyrights, 
contracts, and tacitness). 
Employing mechanisms in the 
exclusion-oriented process 
prevents the leakage of core 
knowledge, while in the leverage- 
oriented process, different 
appropriability mechanisms 
moderate collaborative actions.  
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