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Abstract

Purpose – The role of patents for appropriating (capturing) value from innovation investments has for
decades been of major interest to both practitioners and academics in innovation management. Many studies
have implicitly assumed that firms appropriate value through in-house creation and marketing of innovative
products and services, and that the main function of patents is to protect the exclusive sales in product and
service markets. We challenge this assumption in light of the variety of business models, strategies and
markets now being available, including different organizational and market forms of open innovation.
Design/methodology/approach – A conceptual framework and typology of open innovation markets is
developed, and the role of patents for appropriation is investigated in these markets among 172 Swedish
technology-based firms.
Findings –The results show that the importance of patents has a skewed distribution with some firms rating
patents very important and with a fat tail of firms rating patents less important. Most importantly, the results
indicate that patents are enabling exchange and technology trade in various types of open innovation markets
rather than only supporting vertically integrated businessmodels. Thus patentswere found to help rather than
hinder the use of open innovation markets.
Originality/value – The paper makes two main contributions. First a theoretical reinterpretation of open
innovationwith a conceptualization of open innovationmarkets for appropriation of innovation values. Second
an empirical illustration of new roles of patents for appropriating innovation values in these markets. The
paper in addition illustrates the use of a counterfactual approach to questionnaire surveys, as well as the
complementarities between patents and other means of appropriation.

Keywords Appropriability, Counterfactual analysis, Intellectual property, Open innovation, Patent, Startup,

Value capture

Paper type Research paper

1. Introduction
“In the beginning there were markets” (Williamson, 1975, p. 20) is a common premise in
theories of the firm in the transaction cost economics framework. According to this view,
firms are started in case market transaction costs are too high (Coase, 1937; Williamson,
1975). But one could just as well premise that “in the beginning there were startups”, who
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eventually create and enter various types of markets in which they exchange with other
stakeholders. In other words, the creation story could go both ways. However, what comes
before both firms and markets are some kind of ownership and control over resources and
some kind of contractual agreements in a broad sense. In fact, the genesis of a startup firm is
arguably the entrepreneur’s ownership and control over some intangible resource in form of a
proprietary business idea, possibly protected by secrecy and associated with a trademark
(Granstrand, 1998). This view thus renders a key creationary role to intellectual property (IP)
for firms. As a firm evolves and matures, more resources are acquired and exploited through
various market exchanges and organizational arrangements and the business idea may then
evolve aswell, being articulated in form of a businessmodel and a business strategy. IP rights
(IPRs) enable such market exchanges for intangibles (North, 1981) and thus play a key
creationary role also for markets in intangibles.

This central role of markets for innovation processes has been articulated—albeit
sometimes implicitly—in the vibrant research literature on open innovation. Open innovation
is “a paradigm that assumes that firms can and should use external ideas as well as internal
ideas, and internal and external paths to market, as firms look to advance their technology”
(Chesbrough, 2003, p. XXIV). For example, this research has shown how external sources of
innovation and external commercialization channels complement integrated business models
(Granstrand et al., 1992; Cassiman and Veugelers, 2006; Dahlander et al., 2021), and several
reviews of open innovation research indicate a tremendous growth and interest in this
phenomenon over the last two decades (Elmquist et al., 2009; Dahlander andGann, 2010;West
and Bogers, 2014; Bigliardi et al., 2021). Most of this research has focused on large firms—
rather than startups—and how they can benefit from less integrated innovation processes,
such as external search and sourcing of ideas (Laursen and Salter, 2006; Van De Vrande et al.,
2009b; Jeppesen and Lakhani, 2010; Lopez-Vega et al., 2016), engaging external developer
communities (Dahlander and Wallin, 2006; Shaikh and Levina, 2019), acquisition of
innovative firms (Granstrand and Sj€olander, 1990; Vanhaverbeke et al., 2002), R&D
collaborations (Enkel et al., 2009), licensing (Laursen et al., 2017; Holgersson et al., 2018) and
spinning out innovations that are not aligned with the internal business model (Chesbrough
and Chen, 2013). More recently scholars have also identified the need to look into open
innovation practices among startups and SMEs (Usman and Vanhaverbeke, 2017). Indeed,
technology-based startups and small firms are often involved in open innovation through
their interaction with multiple stakeholders and engagement in various markets in the
innovation process (Van De Vrande et al., 2009a; Spender et al., 2017; Agostini and
Nosella, 2019).

A question that arises both in connection to startups (Holgersson, 2013) and open innovation
(Alexy et al., 2009) is that of what role patents—a specific form of IP—play. For open
innovation, patents were initially questioned due to the assumption that their primary use is to
keep technology safely locked up and protected from the use of others (Bogers, 2011). There are
indications, however, that patents and other IPRs help to govern and control open innovation
processes (Zobel et al., 2016; Holgersson et al., 2018; Zobel and Hagedoorn, 2020). Indeed, open
innovation is related to stronger motives to patent than closed innovation (Holgersson and
Granstrand, 2017). For startups and small firms the role of patents is still questioned. For
example, the size of the patent portfolio does not necessarily improve sales performance among
small firms (Agostini et al., 2015), while it does seem to decrease the likelihood of bankruptcy
(Kato et al., 2021). Several studies have found that small firms have lower patent propensities
than large firms (Arundel and Kabla, 1998; Brouwer and Kleinknecht, 1999; Chirico et al., 2020).
An explanation of this difference is that startup firmshave limited resources formonitoring and
enforcing the patents that they are granted (Holgersson, 2013).

But patents have actually been found to be of relatively limited importance for value
capture across firm sizes by a number of research studies following in the footsteps of the
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seminal so-called Yale study by Levin et al. (1987). The Yale study was the first one to
investigate the effectiveness of patent rights for appropriation relative to other means (such
as secrecy, sales or service efforts, lead time, and learning). In general, appropriation studies
have been designed to investigate the effectiveness of various means either for protecting the
competitive advantages of new or improved products and processes (e.g. Levin et al., 1987;
Harabi, 1995) or for protecting innovations against imitations (e.g. Brouwer and Kleinknecht,
1999; Leiponen and Byma, 2009). By and large the conventional wisdom emanating from
these studies points out a secondary, if not minor, role for patent rights as compared to other
means for appropriation.

However, these appropriation studies have typically assumed an integrated firm with in-
house R&D, production, marketing and sales in product or service markets. We know that
firms make use of a variety of business models when creating and capturing value from their
innovation assets, and this has been extensively discussed both in the literature on open
innovation (e.g. Chesbrough, 2003; Vanhaverbeke et al., 2008; Dahlander and Gann, 2010) and
in the literature on business models (e.g. Chesbrough and Rosenbloom, 2002; Bj€orkdahl, 2009;
Osterwalder and Pigneur, 2010; Teece, 2010; Bucherer et al., 2012). An important
consequence, central to our argument here, is that it is not only product markets that are
of importance for enabling value capture but also other types of markets such as technology
markets (Arora et al., 2001; Tietze, 2012), capital markets (Conti et al., 2013; Nylund et al., 2019)
and markets for corporate control (Granstrand and Holgersson, 2013; Arora et al., 2021). For
example, a technology-based startupmay successfully commercialize and capture value from
its innovation by patent sales, licensing or being acquired by a large established firm that
continues to develop and commercialize the startup’s innovations.

While Chesbrough (2003) treated these as “external paths to market” in his definition of
open innovation—contrasting them with the internal path to product and service markets—
we here prefer to see them as different types of markets. Each one relates to a specific type of
exchange between the firm and external actors or stakeholders. By using the concept of open
innovation markets we want to highlight the fact that open innovation involves exchange in
different non-product and non-service markets (Granstrand, 2018, 2020). Every exchange in
such markets holds the potential to create and appropriate value (Gans and Ryall, 2017;
Stoelhorst, Forthcoming). While this market perspective of open innovation leads our
thinking toward exchange, it also leads our thinking toward the different actors that the
markets connect, such as communities, partners, financiers and customers, in line with
stakeholder theory (Freeman, 2015; Stoelhorst, Forthcoming) and innovation ecosystem
conceptualizations (Adner, 2006; Granstrand and Holgersson, 2020). When adopting this
broader perspective of relevant markets for value capture—and indeed also for value
creation—the question of the role of patents for appropriation needs to be revisited.
Therefore, the purpose of this paper is threefold; to further develop the concept of open
innovation markets, to illustrate them empirically, and to explore the role of patent rights for
creating and capturing innovation value in such markets.

We address this purpose by conceptualizing open innovation markets, leading to a
framework with four distinct markets in which value from innovation is created and
captured. Then we continue to explore the role of patents with empirical data from 172
technology-based firms of different sizes, and in so doing especially focus on the role of
patents for startups.

2. Conceptual framework
2.1 Toward open innovation markets
As remarked above the traditional typologyof appropriation strategies emanating from theYale
study are primarily premised on a strategy for closed innovation, i.e. a strategy for product
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commercialization via integrated in-house R&D, production and marketing. In order to frame
appropriation strategies also in the context of open innovation, a typology of inbound and
outbound technological innovation strategies is used as a point of departure, see Figure 1. This
typology of technology strategies emanates from Granstrand (1982, p. 66), which to our
knowledge was the first comprehensive study of quasi-integrated forms of innovation
organization in Europe—what is today commonly called open innovation (Chesbrough, 2003).
The typologies on the inbound and outbound side, respectively, have corresponding strategy
types, including: in-house R&D and in-house production and marketing; acquisitions and spin-
offs; different types of collaborations, joint ventures and external partnering; in- and out-
licensing and divestment; and finally residual types of in- and outflows of technical information
and knowledge (i.e. technology). Each type of innovation strategy corresponds to particular
types of transactional contractual arrangements used in different markets for labor, products/
services, company equity, collaborations, licenses, patents and information (e.g. Granstrand
et al., 1992; Granstrand, 1999). Each type of contractual arrangement (employment contract,
collaboration contract, licensing contract, etc.) thus corresponds to a particular type of
innovation market for closed and open innovation with varying degrees of organizational
integration depending on the nature of the contractual obligations. The demand sides of these
innovation markets are constituted by the use of technology acquisition (5sourcing) strategies
for inbound innovation and the supply sides are constituted by the technology exploitation
(5commercialization) strategies for outbound innovation. Needless to say neither strategies nor
markets are excluding each other as a rule but strategy mixes and market mixes are not only
feasible but typical.

The phenomenon of open innovation could thus be viewed from a firm’s perspective as a
set of strategies, being the traditional perspective on open innovation. But it could just as well
be viewed from a reverse perspective as a set of open innovation markets. The innovation
strategy perspective and the innovation market perspective enrich each other and we will
make a plea for using a dual perspective in analyzing open innovation. Each pair of
technology acquisition and exploitation strategies moreover constitutes a type of business
model for input and output markets, combining modes for both value creation and value
capture (Chesbrough and Rosenbloom, 2002; Bj€orkdahl, 2009; Teece, 2010).

Figure 1.
Typology of
technology acquisition
and commercialization
strategies
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What interests usmost in this paper are the technology exploitation strategies, since these
are capturing value from innovation. Additionally different financing strategies can be used
for monetizing from innovation with different financial instruments, including equity and
debt-based instruments. By switching from a strategy to amarket perspective in line with the
argument above, the appropriation strategies can be conceptualized as exchange in four
distinct markets, see Figure 2. First, there are markets for technology-based products and
services. This is what we call a closed innovation market, in contrast to the following three
open innovation markets. Second, there are markets for collaboration, in which partners are
matched to collaborate on the development, production and the eventual sales of technology-
based products and services. Third, there aremarkets for technology itself. Firms make use of
for example licenses and patent sales to capture value in these markets. Fourth, there are
markets for financing and corporate control. Firms make use of these markets by selling
equity, bonds and other financial instruments related to the technology. These four markets
relate to contractual obligations including different types of assets in which innovation value
is realized and exchanged, and thereby monetized by the focal firm and its transactional
counterparts [1].

The framework highlights the connection and overlap between appropriation and
technology commercialization strategies, business models and financing strategies. From a
managerial point of view, such a conceptualization aiming for completeness and
distinctiveness is useful since it highlights a set of possible strategic options. For the
purpose of this paper, this is especially important since we aim to investigate the role of

Figure 2.
Typology of open

innovation markets

Value capture
in open

innovation
markets



patents for appropriation in different markets. For example, exit is a common appropriation
strategy and business model for entrepreneurial ventures (Arora et al., 2021), while it is also
an extreme form of equity sales, which in turn is a financing strategy. Similarly, a licensing
strategy may be used for appropriating from previous innovation investments (e.g. Arora
et al., 2013), but licensing a subset of technologies and/or in a subset of markets may also be a
way to finance the buildup of the core business of the company (Chesbrough and Chen, 2013).

2.2 The role of patent rights for open innovation markets
The open innovation markets in our framework can be used to capture value from the
underlying technological innovation. Moreover, all of these markets can be enabled by
intellectual property rights such as patents (e.g. Bader, 2006; Hagedoorn and Zobel, 2015;
Zobel et al., 2016; Holgersson and Granstrand, 2017).

Regarding the role of patents for product and service markets, the extant appropriation
literature has much to tell us. The typology of means or strategies for appropriation (5 value
capture) deriving from the seminal Yale study (Levin et al., 1987) has been replicated and
somewhat developed in various countries in the 1990s onwards (e.g. Harabi, 1995; Brouwer
and Kleinknecht, 1999; Cohen et al., 2000; Arundel, 2001; Leiponen and Byma, 2009). The
typology of appropriation strategies used in the Yale study became more or less a de facto
standard and dominant design for research on strategies for appropriation, using the
strategy types patents, secrecy, market lead time, superior production (moving down the
learning curve) and superior marketing. Subsequent studies then expanded the typology of
strategies in a number of ways, for example by introducing switching costs and
complementary assets along with complementary products. In general, the empirical
results from these studies indicate that patents are less important than most other
appropriation means (Levin et al., 1987; Harabi, 1995; Kitching and Blackburn, 1998; Brouwer
and Kleinknecht, 1999; Cohen et al., 2000; Leiponen and Byma, 2009). However,
interdependencies across different means of appropriation were not accounted for in these
studies. For example, both patents and secrecy may be used to increase market lead time,
which in turn increase relative cost advantages through learning by producing and usage.
Thus, the direct role of patents, asmeasured in these empirical studies, may be secondary and
minor, while the indirect role might be important through its impact on other means in such a
causal chain, but largely invisible in the data. In other words—using a sports metaphor—
patents may play a role of assisting in scoring.

Moreover, when expanding the appropriation strategies by including various open
innovation markets, there is less research on how technology-based firms and their leaders
perceive the role of patents for appropriation. Nevertheless, there are studies indicating that
patents may be enablers of these markets. For example, patents enable technology-intensive
interorganizational relationships (Zobel et al., 2016). They also help to structure and control
technology trade and licensing (Arora et al., 2001; Granstrand, 2000; De Rassenfosse et al.,
2016; Holgersson et al., 2018). Finally, when startups reach out to investors for financial
capital, there is evidence that patents give them more and faster venture capital in exchange
of a stake in the firm itself (Mann and Sager, 2007; Conti et al., 2013; Haeussler et al., 2014). One
explanation in previous research is that patents and the information from the patenting
process can mitigate information asymmetries between founders and investors (Haeussler
et al., 2014). In venture debt financing, patents can be used as collateral (De Rassenfosse and
Fischer, 2016). Research shows that patents that can be redeployed by the creditor in case of
venture failure are especially useful as collateral in debt financing (Fischer and Ringler, 2014;
Hochberg et al., 2018). Finally, research has shown that patents impact pricing in initial public
offerings (Heeley et al., 2007).

It is worth noting that the use of different markets for appropriation varies not only across
firms, industries and countries, but also over time and across stages in the innovation process
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and across markets. A startup, for example, may first use internal entrepreneurial capital,
then go for external debt and grant financing, followed by rounds of VC capital and later
IPOs, and finally, after a product market launch, capitalization through product or service
sales is possible, leading to firm growth. Thus, the applicability of the standardYale typology
and its variants on technology-based startups could be questioned. A large firm has typically
acquired substantial complementary assets, experience and financial stability while a startup
often is more risk dependent on its input as well as output markets in acquiring and
exploiting its smaller resources (Van De Vrande et al., 2009a; Agostini and Nosella, 2019). As
to technological resources and innovations a startup could be expected to be less integrated
and more dependent upon open innovation than large firms on average. The role of patents
may also then be different for startups than for larger firms.

3. Method
The empirical data was collected through surveys directed to three different subsamples,
with completed questionnaires from 172 technology-based firms, corresponding to an
average response rate of 50%. Our sampling focused explicitly on technology-based firms
(but not necessarily firms with patents). The data was collected in two rounds between 2011
and 2016 with two different questionnaires, and the results from the first round informed the
second round of data collection.

In the first round data was collected from two subsamples of the largest R&D spenders in
Sweden. The first subsample includes the 100 largest R&D spenders among Swedish large
firms. In this subsample 57 firms responded (57%). The second subsample includes the 100
largest R&D spenders among Swedish SMEs. Given that we focused on the firms with the
largest R&D spending these firms tended to be in the larger end of the SME spectrum. In this
subsample 34 firms responded (34%). These two subsamples received the first questionnaire,
and the datawas collected during late 2011 and early 2012. The analysis of part of this dataset
showed that open innovation is related to stronger motives to patent (Holgersson and
Granstrand, 2017). The results also showed that motives to patent related to open innovation
markets—such as enabling licensing and attracting financing—were significantly more
important for smaller firms than for large firms. These results led us to reconsider extant
literature on the role of patents for value appropriation among startups, andmotivated a third
round of data collection.

In the third round data was collected from a sample of 144 of the most promising
technology-based startups in Sweden. In light of the finding that the openness of innovation
is related to the strength of patent motives—and due to the fact that small firms tend to be
involved in various interorganizational relationships to complement their scarce resources
—the startup context is especially useful when exploring the role of patents in open
innovation markets. Relevant startups were identified through an article series in the leading
Swedish technology newspaper NyTeknik over several years. In this subsample 81 firms
responded (56%) [2]. This subsample received the second questionnaire, and the data was
collected during late 2015 and early 2016.

The focus for the sampling was to collect data from the most relevant firms, and having
the most relevant person filling in the questionnaire. The questionnaires to large firms and
SMEs were sent to the CTO, head of R&D, head of R&D business unit or similar position
and were to a very large extent also answered by these people. The questionnaires to
startups were sent to the CEO and were also to a very large extent answered by these
people. We believe that these have been the most suitable persons within the firms to
answer the questions, and that this has contributed to increased reliability of the data
(avoiding the patent bias of IP managers, for example). Furthermore, focusing on firms
active in developing new technologies increases the relevance of the results, as compared to
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studies focused more broadly on for example manufacturing firms in general (cf. Kitching
and Blackburn, 1998; Cohen et al., 2000). For a description and summary of the three
samples, see Table 1.

The survey used in the second round was different from the one used in the first round.
For example, the second survey was designed to better capture the role of patents in open
innovation markets, and it used 7-point rather than 5-point Likert scales. The second
survey, due to its focus on open innovation markets, also asked about means for protecting
the competitive advantage of new or improved technologies, rather than means for
protecting the competitive advantage of new of improved products and services. This
change indicates our ambition to better capture the fact that technologies of startups—or
any other firms—are not necessarily commercialized by being productified and/or
servitized. Moreover, we utilized a counterfactual method in the second round to
complement the factual data. This gave a richer understanding of the role of patents for
startups’ engagement in open innovation markets and how patents interact with other
means for appropriation. We collected data on the role of patents in various strategies and
markets for appropriation and how a total reduction of patenting as a counterfactual would
impact these. We further analyzed the relationships between various factual strategy
choices and how the (counterfactual) role (a total reduction of) patenting influenced these
strategy choices. Counterfactual analysis is prevalent in various managerial, economic and
legal practices, for example in investment appraisals, damage calculations and patent
examination [3]. Counterfactual analysis has long been used in economic studies (e.g.
Mansfield, 1988; Kim et al., 2008). More recently counterfactual analysis has also been called
for in strategy research (Burgelman et al., 2018).

Counterfactual analysis in strategy studies could theoretically be seen as a causal analysis
of what strategies would have been deployed if a chance or a decision node had been removed
in a decision tree as it evolves over time. If a strategic option is removed at some stage, say the
real option of taking out a patent, and another strategy then had been optimal, the difference
between factual and counterfactual outcomes would be an indicator of the strategic value or
importance of the option. Empirically, however, it is difficult to distinguish whether
respondents’ answers reflect hypothetical forecasts or counterfactual backcasts. The
indicator value might nevertheless be reasonably robust. The situation becomes more
complex in case of differentmixes of strategy options being present or absent in themix, such
as mixes of technology strategies and mixes of appropriation strategies.

Suppose there are n options labeled 1, . . ., n with a value function V defined on every
subset of the options with values V(S), where S is a subset of [n] [4]. If one option j (such as
patenting) is removed, the value of the remaining strategy mix becomes V(S\j) and the
marginal value added to the strategy mix S\j by option j (patenting) is equal to V(S) – V(S\j).
A pure strategy with only patenting then has a stand-alone value V(j), which is however
typically not equal to V(S) – V(S\j) due to complementary and/or substitute relationships
between strategy options. This is exactly why the counterfactual approach has the potential

Round of
data
collection Sample Respondents

Number of
responding

firms

Chemistry,
biotechnology,
pharmaceuticals

Electronics,
IT, power Mechanical

Other
industries

First Large
firms

CTOs or
equivalent

57 19% 32% 28% 21%

First SMEs CTOs or
equivalent

34 35% 41% 18% 6%

Second Startups CEOs 81 21% 51% 11% 17%
Table 1.
Sample descriptions
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to provide valuable insights, which would not be obtainable from the purely factual
approaches that have been used in appropriation studies to date. A potential weakness of the
counterfactual approach is that the analysis is based on perceptions among the respondents.
However, this is not necessarily a bad thing. Perceptions among managers guide their
decisions and data on their perceptions thus tell us much about their decision-making,
making it an important complement to, for example, regression analysis.

A final note regarding the method is that the data analysis is exploratory rather than
hypothesis-testing. Thus, rather than deductively formulating and testing hypotheses, we
analyze the data to explore properties and relationships to further extend our
understanding of appropriation in a broad set of open innovation markets, and the role
of patents in that.

4. Empirical results
Our empirical results initially confirm previous studies’ results, with a relatively limited
importance of patents for protecting the competitive advantage as compared to other
classical means for appropriation, such as secrecy, complexity, creation of market lead time
by other means, cost reductions in production and marketing and after-sales service. This
goes for all three of our subsamples, see Tables 2 and 3, although one should note the slight
variation in questions, where Table 2 is about the competitive advantage of new of improved
products and services among large firms and SMEs, while Table 3 is about the competitive
advantage of new or improved technologies that are not necessarily productified and/or
servitized among startups. Also note the differences in scales, here presented in the table
captions.While indicating a relatively limited importance of patents as compared to a number
of other means of appropriation, Table 2 also shows that patents, at least product patents, are
more important than some means, such as complementary sales and complementary
manufacturing, and switching costs.

Products Processes
How important are the following means of
protecting the competitive advantages of new
or improved products and processes on
average for your company?

Large firms
(std. dev.)

SMEs (std.
dev.)

Large firms
(std. dev.)

SMEs (std.
dev.)

(a) Patents 3.57 (1.38) 3.29 (1.20) 2.52 (1.41) 2.67 (1.40)
(b) Secrecy 3.74 (0.99) 4.07 (0.96) 3.58 (1.30) 3.68 (1.22)
(c) Complexity of product or process design 3.70 (0.96) 3.72 (1.05) 3.49 (1.24) 3.38 (1.00)
(d) Keeping qualified personnel in the firm 4.38 (0.62) 4.42 (0.91) 4.16 (0.86) 4.23 (0.84)
(e) Creation of lead times by othermeans than

(a) – (d)
3.73 (0.88) 3.63 (0.83) 3.19 (1.06) 3.35 (1.01)

(f) Cost reductions in production 3.88 (1.06) 3.58 (1.16) 4.02 (0.90) 3.64 (1.14)
(g) Complementary sales 3.17 (0.99) 3.10 (0.92) 2.82 (1.09) 2.68 (1.29)
(h) Complementary manufacturing 2.50 (0.94) 2.48 (0.76) 2.54 (1.08) 2.33 (0.94)
(i) Marketing and after-sales service 3.64 (0.86) 3.74 (1.14) 3.06 (1.15) 2.96 (1.32)
(j) Creation of costs for customers to switch

supplier
3.13 (1.03) 2.88 (1.36) 2.88 (0.95) 2.56 (1.46)

(k) Securing formal contractual control over
important actors in the value chain (key
suppliers and customers) by contracting
or integration (e.g. through M&As)

3.14 (1.04) 3.34 (1.12) 3.11 (1.10) 2.92 (1.13)

(l) Securing informal control over important
actors in the value chain (e.g. through trust
and personal relations)

3.40 (1.02) 3.72 (1.05) 3.12 (1.03) 3.50 (1.04)

Table 2.
Average importance of

various means of
protecting the

competitive advantage
of new or improved

products and processes
in large firms and

SMEs (scale: 15 not at
all important; 5 5 very

important)
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In addition to indicating the factual importance of various means for improving
appropriation, Table 3 also presents data on the counterfactual changes of other means if
patenting would not have been used at all by the studied firms. All other means would
increase in importance, and the increases are significant. Thus, despite patents being of less
importance than some other means for appropriation, not using patents would nevertheless
have a significant impact on the use of other means according to CEOs of startups.

An additional observation from Tables 2 and 3 is that the standard deviation of the
importance of patents is relatively high as compared to the standard deviations of the
importance of other means. Thus, there is a larger variation of importance of patents across
firms, as compared to the other means, warranting further analysis. Therefore, histograms of
the importance for the three different samples are presented in Figures 3–5, and these
histograms indicate a skewed importance of patents among startups and large firms, with
many firms stating that patents are very important, but with a fat tail of firms stating that
patents are less important. Many other mechanisms are also skewed, but with fewer firms
finding them of very low importance. Thus, while the importance of patents on average is
relatively low, there is still a large number of firms finding patents very important for
protecting the competitive advantage of new or improved products, process and technologies.

The skewness among large firms and startups could lead us to believe that different firms
focus on different appropriation mechanisms, so that some firms focus very much on
patenting, for example, instead of other appropriationmechanisms such as secrecy. However,
there are significant positive correlations between a number of different mechanisms (see
Table 4), not the least between patents and secrecy, pointing at a complementary relationship.

How important are the following means of
protecting the competitive advantage of new
or improved technologies for your company?

Factual
importance (std.

dev.)
Counterfactual

change
Significance

(difference from 0)

Patents 4.68 (2.18) – –
Secrecy (including trade secrets) 5.33 (1.82) 1.39 0.000
Creation of market lead times by other
means than patents and secrecy

5.20 (1.43) 1.20 0.000

Keeping qualified personnel in the firm 6.08 (1.53) 0.831 0.000
Cost reductions in the production of new or
improved products and services

4.80 (1.76) 0.246 0.077

Marketing and after sales service (including
branding and trademarks)

5.15 (1.71) 0.754 0.000
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Table 3.
Average importance
(scale: 1 5 not at all
important; 7 5 very
important) and
counterfactual change
in importance (scale:
�35 large decrease in
importance; 0 5 no
change; þ3 5 large
increase in importance)
of various means of
protecting the
competitive advantage
of new or improved
technologies among
startups

Figure 3.
Histogram of the
importance of patents
for protecting the
competitive advantage
of new or improved
technologies among
technology-based
startups (scale: 15 not
at all important;
7 5 very important)
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The counterfactuals in Table 3 further illuminates these relationships, indicating that
decreasing the use of patents to zero would significantly increase the importance of the other
appropriation mechanisms. It is here important to remember the difference between the
counterfactuals, indicating that decreasing patenting would lead to increasing secrecy within
the same firm, and the correlations, indicating that firms placing high importance on
patenting also place high importance on secrecy, for example. Needless to say, correlations
like these do not indicate causality but possibly complementarity, while counterfactuals like
these may indicate causality but not necessarily complementarity (or substitutability).

Hitherto we have looked at appropriation in general, but not at how patents enable
appropriation in different open innovation markets. Following our conceptual framework in
chapter 2, Table 5 first presents the importance of various technology exploitation strategies
among startups—corresponding to transactions in the open innovation markets in our
framework. An integrated strategy of in-house development, production, and sales in product
and service markets is most important, followed by partnerships and collaborations, sales of
technologies and finally selling the firm (exit).
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Figure 5.
Histogram of the

importance of patents
for protecting the

competitive advantage
of new or improved

products among R&D-
intensive SMEs (scale:

1 5 not at all
important; 5 5 very

important)

Figure 4.
Histogram of the

importance of patents
for protecting the

competitive advantage
of new or improved

products among R&D-
intensive large firms
(scale: 1 5 not at all
important; 5 5 very

important)
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Table 5 also presents the counterfactual changes in importance of the different strategies
resulting from a counterfactually assumed total decrease of patenting. The results indicate
that the importance of more integrated forms of capitalizing on innovation through the
development, production and sales of technology-based products and services, either fully in-
house or in collaboration with others, would then increase.

The importance of technology sales could in turn be expected to decrease, given that
patents are sometimes viewed as a contractual basis for enabling technology trade
(Hagedoorn and Zobel, 2015; Holgersson and Granstrand, 2017; Merges, 2011; De
Rassenfosse et al., 2016). On the one hand, there is no significant support of this in the
sample of startups as seen in Table 5. On the other hand, in the samples of R&D-intensive
large firms and SMEs there is a significant agreement to statements that say that patenting
new technologies typically increases possibilities both for technology transfer/trade and for
doing collaborative and joint R&D work with other organizations, see Table 6.

Our conceptual framework also adds the strategy to use capital markets through sales of
various forms of financial instruments, including both debt and equity capital. Table 7

(a) (b) (c) (d) (e) (f)

(a) Patents Pearson
correlation
Sig. (2-tailed)

(b) Secrecy (including trade secrets) Pearson
correlation

0.309**

Sig. (2-tailed) 0.006
(c) Creation of market lead times by

other means than patents and
secrecy

Pearson
correlation

–0.012 0.211

Sig. (2-tailed) 0.915 0.061
(d) Keeping qualified personnel in the

firm
Pearson
correlation

0.030 0.318** 0.046

Sig. (2-tailed) 0.791 0.004 0.690
(e) Cost reductions in the production of

new or improved products and
services

Pearson
correlation

0.150 0.373** 0.134 0.058

Sig. (2-tailed) 0.187 0.001 0.240 0.612
(f) Marketing and after-sales service

(including branding and
trademarks)

Pearson
correlation

–0.077 –0.008 0.187 0.211 0.185

Sig. (2-tailed) 0.503 0.944 0.099 0.063 0.104

Note(s): **Correlation is significant at the 0.01 level (2-tailed)

How important are the following strategies for
commercializing (exploiting) new or improved
technologies for your company?

Factual
importance (std.

dev.)
Counterfactual

change
Significance

(difference from 0)

In-house development, production, and sales
of technology-based products and services

6.19 (1.21) 0.615 0.001

Partnerships and collaborations with other
organizations for development, production,
and sales of technology-based products and
services

5.34 (1.48) 0.554 0.002

Sales of technologies (including licensing) 4.97 (1.85) �0.046 0.811
Selling the firm and its technologies to another
owner (exit)

4.30 (1.91) 0.092 0.626

Table 4.
Correlations between
different means of
appropriation among
technology-based
startups

Table 5.
Average importance
(scale: 1 5 not at all
important; 7 5 very
important) and
counterfactual change
in importance (scale:
�35 large decrease in
importance; 0 5 no
change; þ3 5 large
increase in importance)
of various strategies
for commercializing
(exploiting) new or
improved technologies
among startups
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presents results on the counterfactual changes, showing that decreasing patenting to a zero
would significantly decrease the startups’ ability to attract debt capital, and even more so the
ability to attract equity capital.

In addition to that, all other counterfactuals in Table 7 are also negative, especially for the
market value of the company. However, the ability to attract equity capital stands out as the
itembeing related to the largest counterfactual change if the startupswould not use patenting
at all.

5. Discussion
Our findings related to the classical appropriation question indicates a relatively limited
importance of patents for protecting the competitive advantage as compared to other
classical means for capturing innovation value, such as secrecy, complexity, creation of
market lead time by othermeans, cost reductions in production andmarketing and after-sales
service. This goes in line with previous research (e.g. Harabi, 1995; Brouwer and Kleinknecht,
1999; Cohen et al., 2000; Arundel, 2001). However, when investigating the distribution of
importance attributed to patents, it turns out that this distribution is skewed with a large
number of firms finding patents of large importance for appropriation and a fat tail of firms
attributing less importance to patents, at least among large firms and startups.

Patent-related measures, just as other innovation-related measures, have in previous
research been found to be skewed as a rule. Most patents are not commercialized, very few are
valuable and very very few are very very valuable (Harhoff et al., 2003). This resonates with
the fact thatmost ideas are not used,most R&D is done by a few firms, radical innovations are
rare, etc. This skewness skews research results and results in skewed (distorted) views,
apparently paradoxical at times. One example of what has been viewed as paradoxical
patenting behavior is that firms do patent frequently even thoughmost patents are of limited
use (cf. Mansfield, 1986; Hall and Ziedonis, 2001).

However, this apparently contradictory and unjustifiable patent propensity of firms can
be rationalized by viewing patents ex ante as lottery tickets or as insurance premiums,
thereby resolving what’s referred to as the patenting paradox, i.e. that companies take out a

Assume that your company would not have used patenting at
all, how would the following items change compared to your
current situation?

Counterfactual
change

Significance
(difference from 0)

R&D costs/investments �0.200 0.248
Total sales �0.277 0.057
Sales margin �0.477 0.002
Ability to attract debt capital, such as bank loans �0.815 0.000
Ability to attract equity capital, such as venture capital �1.79 0.000
Market value of the company �1.52 0.000

To what extent do you disagree or agree with the statement that
patenting new technologies typically increases possibilities for. . . Mean

Significance (difference
from 0)

. . .technology transfer and technology trade 0.531 0.000

. . .doing collaborative and joint R&D work with other firms and/or
organizations

0.6296 0.000

Table 7.
Counterfactual change

(scale: �3 5 large
decrease; 0 5 no

change; þ3 5 large
increase) of various

items among startups

Table 6.
Agreement to

statements about
patenting and

technology trade and
collaboration (scale:
�2 5 completely

disagree; 0 5 neither
disagree, nor agree;
þ2 5 completely

agree)
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lot of patents without using them (Granstrand, 2018). The expected utility of patents ex ante is
then positive, albeit small perhaps, while the factual utility ex post is mostly nil. The same
could more or less be said about the expected versus factual rate of return on investments in
patenting which is consistent with viewing patents as real options (Bloom and Van Reenen,
2002; Schwartz, 2004). Thus, it is rational, or at least not contradictory, to patent just as it is
rational to buy insurance even if your house has not yet burned down [5].

The results here give yet another explanation for why firms do patent despite rating other
means for appropriation more important. Other means are only more important on average
and the distribution of importance attached by firm respondents to patenting as an
appropriation strategy is skewed with many firms considering patents as very important.
While the distribution of values of individual patents is very skewed with a large number of
more or less worthless patents (see above) and a very thin tail of more (and sometimes very)
valuable patents, the distribution of importance of patents across individual firms oppositely
consists of a fat tail of firms rating patents with a relatively low importance and a large
number of firms rating patents very important, at least in two of our samples. Most of the
other means for capturing value are also skewed, but with thinner tails leading to higher
averages. While patents are related to a number of requirements, partly explaining the
fatness of the tail, the other means are more generally applicable. The fact that most firms
find it very important to, for example, keep their qualified personnel from quitting does not
decrease the absolute importance of patents among the large share of firms that heavily rely
on them, despite the relatively limited average importance across all firms.

Moreover, by broadening our focus from product and service markets to various open
innovation markets, the empirical results give a better understanding of the different roles
patents play—roles that have not necessarily been covered by previous studies. Patents are
bymanagers perceived to improve value capture in all markets in our conceptual framework.
Patent rights seem to enable and improve product and service sales (Table 7), technology
sales (Table 6) and sales of financial instruments (Tables 5 and 7).

Patents are also clearly and significantly positively correlated with secrecy, which in turn
is positively correlated with keeping personnel as well as with production cost reductions.
This makes sense since trade secrets typically are embodied in personnel, especially in
startups, andmany firms keep processes secret while patenting products. Thus, patents may
play an indirect and apparently complementary role to other means for improving value
capture, besides their direct role. For example, patents and secrets are (by design) important
means for creating market lead times, but not the only means (Granstrand, 2018).

Given these complementarities across different means of capturing innovation value it is
natural to ask about the nature and strength of these effects. One way of separating indirect
effects upon importance is by counterfactual analysis, here based on counterfactual survey
questions. Our results (see Table 3) show highly significant and fairly strong effects of
patents. The positive values in the counterfactual answers imply that without patents the
firms would have to rely more heavily on the remaining means for appropriation, especially
on secrecy and market lead times.

Our results also indicate that patenting is enabling appropriation on a higher level.
Without patents, firms would according to our results rely more heavily on producing and
selling products and services to capture returns from their innovations. A surprising result in
this context is that the perceived impact from patents upon R&D investments in startups is
insignificant (see Table 7), which runs counter to the standard theoretical rationale for
patents as incentivizing private R&D investments for producing and selling new products
and services—while it resonates with a common skepticism of patents among startup
founders (Holgersson, 2013). However, patents not only enable appropriation in product and
service markets, but also by selling, technologies, licenses, shares and by capturing value
through debt financing. This is in line with more recent research showing that patents are
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related to improved financing with venture capital (e.g. Mann and Sager, 2007; Munari and
Oriani, 2011; Haeussler et al., 2014), and goes in line with the view of patents as a basis for
contracting, allowing all kinds of deals and contractual relationships in various markets
(Merges, 2011; Granstrand, 2020). The contractual nature of patents as means for value
capture may—relative to other means—be especially well suited for external relationships
and market exchange more prone to opportunism (Hagedoorn and Zobel, 2015; Holgersson
et al., 2018). Patents reduce information asymmetries in markets for technologies as well as in
markets for capital (Haeussler et al., 2014), and they protect buyers from expropriation risks
in technology trade (De Rassenfosse et al., 2016) and financial risk in debt financing (Fischer
and Ringler, 2014; De Rassenfosse and Fischer, 2016).

The markets in our conceptual framework, including product and service markets,
markets for collaboration, technology markets, and markets for financing and corporate
control, can then be used more effectively. Global technology markets have grown
considerably since the pro-patent era emerged in the 1980s (Arora et al., 2001). At about the
same time global financial markets have proliferated. The supply and demand conditions in
these markets are naturally important for open innovation and financing. Patent rights are
essential to the functioning of technology markets and apparently to markets for
collaboration, financing and corporate control as well, just as property rights are essential
to any type of market (Arrow, 1962; North, 1990).

6. Conclusions and implications
In this paper we have conceptualized open innovation markets and investigated the
importance of patents for appropriation in such markets. Since some form of trade or
exchange is necessary for a firm to capture value from innovation we drew from research on
open innovation and developed and used a framework of distinct types of markets on which
appropriation takes place (see Figure 2). Our results indicate that patents widen the range of
useful markets for appropriation. Without patents firms would focus more narrowly on in-
house development, production and sales of technology-based products and services at the
expense of sales of technologies and sales of equity, bonds and other financial instruments. In
other words, patents enable and induce the use of technology markets as well as financial
markets for appropriation. The results moreover show that the importance of patents has a
skewed distribution with many firms rating patents as very important but with a fat tail of
firms rating patents less important. At the same time patents are complementary to other
means of appropriation usually rated higher in importance, such as creating market lead
times, and these indirect complementary effects are typically not accounted for. This partly
explains the limited importance of patents that previous studies have communicated.
Nevertheless, patents are by respondents perceived to function in the traditional ways as
expected—boosting sales and sales margins in product and service markets—although
relatively weakly. The impact of patenting is perceived to be stronger regarding boosting
enterprise value and enabling use of financial markets, especially equity sales.

Our conceptualization of appropriation in different types of markets is important for
understanding the wide range of roles patent rights (and other means) can play for capturing
innovation value and our empirical results show that new roles might eventually be more
important than traditional ones as technology markets and new financial markets develop.
This calls for continued research on the various roles patent rights and other types of IPRs
can play for different ways of capturing—and creating—value from innovation. Moreover,
managers need not only to consider if and how a patent can promote an in-house
commercialization strategy, but maybe even more importantly if and how a patent can be
used to enable appropriation in a broader sense. In so doing, the impact upon value capture
and competitiveness from a wider range of complementary strategies can be strengthened,
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which might be especially valuable for technology based startups who are still in search for
complementary assets (Teece, 1986) and viable business models (Chesbrough and
Rosenbloom, 2002). Thus, while previous research has indicated that especially small firms
struggle with benefitting from patenting in the traditional way by protecting sales in product
and service markets, this study indicates that startups as well as larger firms nevertheless
have much to lose in other markets by not patenting at all.

Notes

1. The receipt of donations, grants and subsidies from sponsors without contractual obligations may
be included in the fourthmarket category or added as a fifth category of markets.We do not focus on
it specifically here, however.

2. Two of the responses were identified as irrelevant for much of the analysis due to their limited
technology development.

3. A patent examiner in assessing whether the invention in a patent application fulfills an inventive
step requirement has to assesswhether the invention at the date of applicationwas obvious or not for
a person skilled in the art. Thus the examiner has to perform an a priori thought experiment back-
cast in time and role cast as a person skilled in the art under the counterfactual assumption of having
no posterior knowledge past that date. Overly complex as it seems, the counterfactual analysis is
after all performed daily in various patent offices around the world, as well as in court proceedings
that very well may follow upon such uncontrollable experiments.

4. This is the same type of value function as in a cooperative game. S\j is shorthand notation for S\{j}
and [n]: 5 {1,2,. . .,n}.

5. This type of rationalization of behavior does not remove all apparent contradictions in observed
patenting behaviors, however. For example, firms do maintain many patents for their full term
(normally 20 years), some of which are never commercialized. There might be reasons for this
behavior as well but then of another nature (e.g. routines and bounded rationality). Neither non-
optimal behavior nor trade-offs are necessarily involving paradoxical contradictions.
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