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Preface

The subject of this book, that is, open innovation business modeling, using gaming
and design thinking applications, is per se innovative in the sense that crosses several
management science and other recent topics, by reconciling distinct streams of the
emerging literature on open innovation, absorptive capacity, strategic coopetition,
and design thinking, in the same volume. For that reason, it may be considered
complex and challenging, inasmuch as it involves topics still being explored, which
need additional contributions to progressively build up their theoretical body,
grounded on conceptual and empirical applications, of both a qualitative and quan-
titative nature. It therefore requires a wide-ranging literature review and an openness
to perspectives based on the paradigm of open innovation, which transfers to outside
the organization some of the mechanisms for stimulating research and development
(R&D) and innovation resources, but without neglecting the strategic importance of
the organization’s dynamic competences, based on continuous attention to
resources, competencies, capacity for management, and organizational (re)
configuration.

The firm’s absorptive capacity triggers its propensity to be engaged in capturing
and assimilating knowledge, spurred either by internal factors or by cooperation
liaisons, thereby stimulating cooperation for innovativeness.

In this line of reasoning, this book revisits the theoretical framework on innova-
tion and recovers Zahra and George’s (2002) model of absorptive capacity and other
related work, aiming to analyze a set of internal and liaison factors of the firm that
affect firm-level absorptive capacity and entrepreneurial innovation capacity, in the
context of open business models’ implementation in a strategic coopetition frame-
work; to propose a new business model approach entitled “open innovation
bridge”—a Tangram model; and to exemplify the identification of critical elements
of the transactional structure of open innovation business models, using both gaming
and design thinking applications.

As the firm is an open system, it is important to analyze internal firm-level factors
that spur absorptive capacity, as well as the factors concerning resources and liaison
flows used to absorb and communicate with external sources of knowledge, within a
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transactional structure rationale that needs further understanding in the context of
open innovation business models. By mapping these factors, managers can design a
more efficient open innovation business model in order to generate more innovation.

In operational terms, this book contributes to providing an analytical tool for
designing the business model entitled “open innovation bridge”—a Tangram model,
which considering the gaps previously identified in the growing literature on busi-
ness models allows identification of the resources and transactional elements of open
innovation business models, in the context of strategic coopetition.

It also provides an empirical application, following the Tangram model, and an
analysis of firm-level resources and transactional elements is provided, by making
use of a dataset of 571 service firms and 562 manufacturing firms which participated
in the European Community Innovation Survey (CIS), 2010. The results of a logistic
regression analysis reveal that the resources represented by acquisition of external
knowledge and internal R&D activities, as well as the transactional elements,
namely, cooperative liaison relationships with consultants and universities, plus
external R&D activities, have a positive influence on the entrepreneurial innovation
capacity, although they denote different ranges according to the subsamples under
analysis, outlining the advanced development stage of the open innovation business
models of service firms.

Development of the proposed model and the subsequent test, besides revealing
the applicability of the proposal, also provides axes of strategic action for managers
and public policy decision-makers, as well as opening up avenues for future
research.

The book also provides a new pedagogical tool for teaching and learning tech-
nological entrepreneurship using business modeling. For accomplishing this, an
innovative syllabus is proposed, as well as new tools for inspiring, analyzing,
ideating, prototyping, and testing entrepreneurial opportunities connected to forms
of qualified entrepreneurship, integrating the previously referred analytical tool “the
Tangram model” and other established tools for gaming and designing open inno-
vation business models.

Covilhã, Portugal João Leitão
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Book Plan and Objectives

Given the complexity of the topic, which seeks to converge four themes to be
reconciled in the scope of the management science field, the book plan is structured
as follows.

In Part I, aiming to define the theoretical framework governing this book and
justify the design of the proposed model, a literature review is carried out to present
the state of the art anchored on four main aspects, namely, (i) innovation,
(ii) absorptive capacity in open innovation, (iii) coopetition links in open innovation,
and (iv) open innovation business model.

The first of these explores different conceptualizations of innovation, sources, and
ecosystems, identifying seven phases in the vast research literature on innovation
management and allowing better understanding of the evolutionary path from the
seminal work of Schumpeter (1911, 1942) to the contemporary framework of
theoretical formalization and research, instigated by Chesbrough (2003), which
deals with the theme of open innovation in multiple research dimensions, including
that referring to business models. There is a brief presentation of the conceptualiza-
tions considered of reference for carrying out this study, bearing in mind the
framework drawn up by Chesbrough (2003), Enkel et al. (2009), and Grimaldi
et al. (2016), showing the importance of organizations finding appropriate mecha-
nisms to identify external sources of knowledge and potentiating the elements to
activate their absorptive capacity, which will tend to strengthen their capacity to
create innovation.

In relation to the second aspect, referring to the contribution of Zahra and George
(2002), the subject of absorptive capacity is revisited in an original way, in the
context of open innovation, distinguishing between “potential” and “fulfilled”
absorptive capacity, and underlining the importance of identifying those activating
and stimulating elements, in terms of the organization’s internal factors and the
so-called liaison factors, brought about through establishing cooperative relation-
ships with external stakeholders.

The third aspect introduces a topic connected to the core of the book, but at the
same time a challenging one, inasmuch as the interlinking of strategic coopetition
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and open innovation remains to be achieved in the literature of reference despite the
growing number of systematic literature reviews and empirical applications on both
topics separately.

In the fourth aspect, the emphasis is on a priority mechanism for operationalizing
an organization’s strategy, i.e., the business model, which as defined by Foss and
Saebi (2016) quoting Teece (2010; p.172) is “the design or architecture of the
processes for creating and delivering value, including the mechanisms for capturing
value.” A brief review of the main business model conceptualizations is made, as
well as of the most consensual dimensions of business models in the literature, i.e.,
content, structure, and governance. This serves to justify the focus of this book on
exploring the transactional structure of business models. Also presented in this
regard is a necessary distinction in order to clarify the concept of business model
innovation, which considering the review carried out can be achieved through
contingency approaches to business model innovation and through deeper knowl-
edge of the elements of the model’s transactional structure referred to above.

In this theoretical and investigation context, the research suggestion proposed by
George and Bock (2011) is taken up again, pointing to the need to map the critical
elements of the transactional structure identified in the analysis of business models,
from an unexplored perspective of open innovation business models. Also from a
perspective of reinforcing firms’ absorptive capacity, these must have a dynamic
vision of the open innovation business model to be implemented through a series of
links that allow absorbing external sources of knowledge, as well as deepening
knowledge about the critical elements of their transactional structure.

Therefore, considering the literature and previous research efforts on innovation
management, this book aims to identify, explain, and draw up the transactional
structure of open innovation business models, using internal and liaison factors as
well as absorptive capacity and coopetition relationships, to strengthen the firm’s
capacity to create innovation.

Accordingly, after the literature review, a conceptual model is proposed, entitled
“open innovation bridge”—a Tangram model, which aims, firstly, to provide a
creative and innovative approach applicable to open innovation business models in
the context of strategic coopetition and, secondly, to provide an operational instru-
ment for identifying the resources and transactional elements of the open innovation
business model, which will strengthen firms’ capacity for innovation.

Part II develops an empirical application of open innovation business models,
containing an analysis supported by a study applied to industrial and service firms
that participated in CIS 2010—Community Innovation Survey, which aims to test the
Tangram model proposed, identify the critical elements of the transactional structure
of open innovation business models, and provide strategic axes for action for
managers and public policy decision-makers, as well as avenues for future research
on the emerging topic of open innovation business modeling.

Part III aims to provide a pedagogical tool, that is, a syllabus for technological
entrepreneurship designing, which facilitates the organization of a course that
crosses gamification and design thinking and helps all the entrepreneurial teachers
and students to think critically on the design, exploration, and exploitation of open
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innovation business models. Moreover, it provides a new tool for rethinking and
innovating traditional closed innovation business models and for designing and
exploring new projects of qualified entrepreneurship sourced on inventions, new
technologies, and new modes of technology transfer and commercialization.

Book Plan and Objectives ix
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Chapter 1
Theoretical Framework and Proposed
Model

1.1 Innovation: From the Concept to Ecosystems

Setting out from the concept of “creative destruction” proposed by Schumpeter
(1942), firms that are not innovative are replaced by those that are. An innovative
firm is one that takes advantage of opportunities available in the surrounding
environment, mobilizing both physical infrastructure and forms of demand-pull
through new business which is intensive in incorporating knowledge, created by
existing firms. To take advantage of those opportunities, both new and established
firms must make additional investment in innovation in order to create new sources
of spillovers.

The change in firms’ competitive model is achieved through increasing their
capacity for innovation. According to Schumpeter (1942), innovation can be seen as
a new process, product innovation, the use of new materials, a new combination of
materials or organizational innovation. For that author, the innovative entrepreneur
is the central economic agent who can launch new products on the market, through
more efficient combinations of production factors or through practical application of
some invention or technological innovation, or even the change in a production
process.

The seminal work by Schumpeter (1942) initiated the path towards fruitful
development of the so-called Theory of Innovation, whose focus has gradually
shifted from a clear interest in the macroeconomic perspective of growth towards
the microeconomic perspective, promoting a wide range of research activities
dealing with innovation management, underlining the importance of developing
the capacity for business innovation, firstly inside the firm, and as will be seen in
the course of this book, more recently, anchored on the interests and strategies of
stakeholders situated both inside and outside the firm.

Taking up the Schumpeterian vision that guides this approach, the prominent
Austrian economist paid special attention to analyzing the impact of radical inno-
vations carried out in the same period of time, which create the “creative destruction”

© Springer International Publishing AG, part of Springer Nature 2019
J. Leitão, Open Innovation Business Modeling, Contributions to Management
Science, https://doi.org/10.1007/978-3-319-91282-0_1

3

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-91282-0_1&domain=pdf


process mentioned earlier, which emerges from continuous market choices and
through replacement of obsolete processes and products.

This dynamic conceptualization was based on the previous work of Sombart
(1928), which analyzed the destructive process that contributes to creating new
waves of products and markets, as well as substituting earlier references.

The contribution of Schumpeter (1942) lies in his proposal for identification of
the mechanisms that destroy obsolete sectors and traditional technology, when faced
with the emergence of new industrial segments and new technology able to create
monopolies, temporarily, and the so-called creative wave, at the heart of which
innovation is the main agent of economic transformation, in structural terms.

The same author approaches the dynamics of the economy in four situations of a
cyclical nature, which are: (i) initial balance, i.e., the routine which is constant
regarding agents’ behavior, over time; (ii) innovation, which breaks the routine
and destroys those agents that are not able to accompany the innovating dynamics;
(iii) renewed balance through creative destruction, which corresponds to a process of
firm selection, favoring a return to a new balance; and (iv) economic evolution.

The Schumpeter Theories caused a break with Neoclassical Theories, inasmuch
as the former author positioned innovation as an endogenous process of firms’
economic routine, valuing the pro-monopoly approach, which guides the firm in
seeking technological and technical progress. Schumpeter (1942) proposes that
innovation is stimulated according to market structure and research and development
(R&D) activities, originating in the R&D activities carried out in large firms, which
contrasts with the view of Neoclassical Theories that pointed towards technology
and innovation acting as factors outside the firm and the economy itself, attributing a
secondary role to the firm as a passive user of inventions created in the surrounding
environment.

Also according to Schumpeter (1942), innovation is pushed and guided by
discoveries based on scientific knowledge, i.e., what is known as technology push
or science and technology push. In this situation, innovation derives from inventions
and not from the market, as would happen in the market pull or demand pull
scenario, where the demand acts as an activator or determinant (Nelson 1959).

For Schmookler (1966), technological progress is oriented by various economic
and social factors. Therefore, market opportunities are the most important determi-
nant factors for technological progress.

In the 1970s, the tendency is characterized by a break with the more traditionalist
perspective, a new theory emerging which would allow optimization of the combi-
nation of scientific and technological opportunities and economic needs originating
in the market and society (Freeman 1979).

In this context, innovation is held to be an evolutionary process resulting from the
production of new knowledge. The interactions between the different actors and the
subsequent spread of knowledge can act, together, as a lever for development and
economic growth (Nelson andWinter 1982; Pavitt 1984; Kline and Rosenberg 1986;
Lundvall 1992).

According to Kaufmann and Tödtling (2001), those interactions are one of the
most important characteristics of the innovation process and concern forms of
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internal collaboration between the firm’s different departments (namely, R&D and
innovation, production, marketing, logistics, distribution, etc.). In turn, external
cooperation is established with other firms and R&D institutions, such as universi-
ties, laboratories, university technology transfer services, consultants, financial
institutions, teaching and training institutions and public administration, etc.

Therefore, the innovation process is increasingly seen as an interactive learning
process, which becomes possible through joining and integrating the interests of
various social and economic agents who have different forms of access to different
types of knowledge and information.

Regarding the capacity for business innovation, in terms of product innovation,
two different types of innovation can be recognized, namely, “new to the firm” and
“new to the market”.

The former type involves modifications and improvements to the firm’s existing
products, as well as the firm’s new products, which improve or replace existing ones
(Kaufmann and Tödtling 2001). This product innovation involves new product
varieties, small improvements in design, technical alterations to one or more prod-
ucts and the introduction of new products. This is usually called incremental
innovation, originating in small alterations of a technical nature and resulting from
changes made according to the global knowledge available. In microeconomic
terms, this type of innovation implies a non-drastic reduction in the marginal cost
per unit produced.

The second type covers new products for the firm and for the market (Kaufmann
and Tödtling 2001), equipped with new ranges of qualities, services or functions in
the context of a particular market, which leads to a situation of temporary monopoly,
in that there are no direct competitors for the new supply. This type of innovation
requires more than incremental investment and tends to push innovative advance-
ments. In turn, in microeconomic terms, this type of innovation implies a drastic
reduction in the marginal cost per unit produced.

Dosi (1988) characterizes innovation as being a process of research, discovery,
experimentation, development, imitation and adaptation of new products, processes
or new organizational techniques. This author suggests two new categories of
analysis, i.e., technological paths and paradigms based on the scientific paradigms
originally proposed by Kuhn (1961).

According to Tigre (1998, 2005), technical progress plays an important role as a
key variable in the change processes of firms, markets and economies, underlining
the importance of all the dimensions that involve learning in this context, including
formal processes and the training of human capital. Here too, cooperation and
knowledge networks are crucial in stimulating learning capacity, individually, but
also socially, above all in environments characterized by great uncertainty.

Cassiolato and Lastres (2005) and Tigre (2005) argue that the changes occurring
in firms regarding technical progress create new routines and procedures in the firms
themselves and in the economy, contributing to new avenues of technological
exploration and economic growth. The generation of innovations depends on scien-
tific development, in terms of both fundamental research and applied research.
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The same occurs with the relatively recent understanding that entrepreneurship is
a driving force of endogenous growth in modern societies, acting as a stimulant of
job creation, new firm creation, competitiveness and innovation, with governments
being under pressure to accept its determinant importance through the development
of public policies to strengthen entrepreneurship and firms’ innovative capacity
(Monitor Group 2009; Silva and Leitão 2009; Leitão and Baptista 2009; Leitão
and Baptista 2011; Nambisan and Baron 2013; Baptista and Leitão 2015; Devezas
et al. 2017).

In the same line of thought, Stokes (2005) argues that innovation and knowledge
are essential to attain economic growth and international competitiveness.

According to Silva and Leitão (2009), innovation is not something intermittent
that happens by chance, nor is it something resulting from the action of a single
agent. In truth, innovation is the result of an interactive process between the firm and
the surrounding environment1.

For Qingrui et al. (2007), regarding the main lines of research on innovation
management, five phases can be identified. They also add a sixth phase, introduced
by Chesbrough (2003), which will be subject to explanation here later on, as well as
a more recent seventh phase that integrates a holistic view based on the symbiosis of
entrepreneurial, innovative and sustainable ecosystems.

In the first phase: Entrepreneur/Innovator; which occurred during the 1940s and
1950s, the focus of research was on firms’ innovation at the micro-economic level.
Research was based fundamentally on Schumpeter’s Theory of Innovation, where
the entrepreneur is considered to be a driving force of innovation. The main research
topics were the material process of innovation, the critical success factors affecting
innovation and the driving forces of innovation (Myers and Marquis 1969; Rothwell
and Zegveld 1981; Freeman 1995).

At this point, the basic questions of innovation were not yet stabilized and
research efforts showed a focus on separate components. Therefore, this first phase
had the main characteristic of following a research philosophy centered on individ-
ual management of innovation.

In the second phase: R&D Activities; which occurred in the course of the 1960s
and 1970s, academic studies became more specialized in the different fields of
innovation, namely, the sources of innovation inside organizations, ways to achieve
innovation and ways to promote innovation in organizations through management of
R&D activities. In this phase, researchers studied, fundamentally, R&D departments
and their activities.

Abernathy and Utterback (1975) were responsible for one of the greatest contri-
butions in this phase, which became known as the “U-A” pattern, and which divided
the evolutionary pattern of product innovation, process innovation and industrial

1According to Kline and Rosenberg (1986), innovation is not gradual, linear or even well behaved.
For these authors, bi-directional flows occur. On one hand, the supply of innovation promotes the
development of science, and on the other, the demand for innovation forces the creation of science.
It is of note that on various occasions, technical progress does not derive from science but rather
from certain needs identified in the market.
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organization in three phases: the fluid phase; the transition phase; and the specific
phase; these three phases being linked to the product’s life cycle.

In the third phase: Users; which also began during the1970s, research focused on
users’ role in determining innovation and the innovation process, attempting to
address the following question: how can firms employ users as a source of innova-
tion? Von Hippel (1988), one of the most prominent researchers in this third phase,
presented the concept of the “user as innovator” and the lead user. By considering,
users as sources of innovation, this concept gained growing importance and inter-
ested in this has re-emerged today connected to the subject of co-creation (Rayna and
Striukova 2015).

In the same line of analysis, Shapiro (2001) proposes that firms should invite
users to participate in R&D processes, in the form of co-innovation partnerships.
Shapiro (2001) also developed the lead user method and methods to identify sources
of innovation in “betrayed” users and potential users.

The fourth phase: Systems; appearing in the course of the 1980s, emerged from
the growing need for organizations to set more ambitious goals regarding the
effectiveness of innovation, in order to respond better to all situations arising from
change, which contributed to revealing certain limitations of the more traditional
theoretical approach to innovation.

In this phase, the contributions of Xu et al. (1997) and Xu and Chen (2001) stand
out, being based on Systems Theory and marking the change of focus from the
individual parts of innovation systems to renewed emphasis on the Systems of
Organizations, through development of Innovation Portfolio Theory, which involves
five forms of portfolio, namely: (i) coordination of product innovation and process
innovation; (ii) coordination of radical innovation and incremental innovation; (iii)
coordination of the benefits of implicit innovation and explicit innovation;
(iv) coordination of technological innovation and the organizational culture of
innovation; and (v) coordination of independent internal innovation and cooperative
external innovation.

During this phase, Innovation Theory evolved in two branches, in the form of
Integrated Innovation Theory and Systematic Innovation Theory (Iansiti 1998; Jiang
and Chen 2000; Tidd et al. 2001). The former involves the creative integration of
existing innovative elements, following a systematic approach. For example,
Janszen (2000) considers firm innovation as a complex self-adaptable system. The
latter, referring to theories based on the innovation system, focuses primarily on the
organizations and institutions that participate in the process of generating techno-
logical innovation (Coriat and Weinstein 2002).

In the fifth phase: Ecosystems; occurring in the 1990s and early 2000s,
researchers concentrate their efforts more on developing Innovation Theory, through
an ecosystem approach (Isenberg 2010; van der Borgh et al. 2012; Leitão et al.
2018), focusing on so-called Total Innovation Management (i.e., innovation carried
out at any time, in all processes, in different functions and in global terms).

For Bell and Pavitt (1993), the origin of innovative processes involves various
factors and depends on the characteristics of the product and the market. This thesis
uses the typology proposed originally by Pavitt (1984), according to which industrial
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sectors can be classified in terms of their technological and innovative patterns,
namely: dominated by suppliers; scale-intensive; specialized suppliers; and science-
based.

According to Shapiro (2001), each firm should be a hundred per cent innovative,
to be more able to face up to competitors and respond to customers’ needs.

Also for Bean and Radford (2001), innovation should be approached as a
business and should occur in any aspect or dimension that involves the organization
and interested parties.

According to this perspective still being developed, any employee or stakeholder
(internal or internal) can act as an innovator, making effective use of their creativity
(Shapiro 2001; Wheatley 2001; Tucker 2002).

The sixth phase: Coopetitive Symbiosis; introduced by Chesbrough (2003),
recommends a boundary which serves as a theoretical pillar for this book, i.e., the
change from a paradigm of closed innovation to a new paradigm of open innovation
and coopetitive symbiosis. The author underlines that in the closed innovation
model, knowledge is generated inside the firm, with some projects being selected
for development and others being abandoned. Subsequently, some of those projects
will effectively be launched on the market. Since those projects can only enter and
exit in one way, this process is labelled a closed system. The author presents the
model of AT&T Bell Laboratories (Texas) as an example of this type of closed
system. In opposition, he formulates a proposed model of open innovation, in which
ideas emerge from internal or external sources, and technology can enter the
innovation process in different phases and projects, which can flow to the market
in multiple ways (namely, outward licensing, spin-off creation or marketing and
sales channels). The author presents IBM, Intel and Procter & Gamble as examples
of open innovation systems that follow this type of innovation process organization.
He adds that intellectual property is necessarily treated differently in the case of a
model of open or closed innovation. It is of note that on one hand, in the closed
system, firms accumulate intellectual property assets aiming to ensure exclusive
rights to exploit those assets and avoid litigation costs. On the other hand, in the open
system, firms should consider strategic alternatives for project development, in the
form of an industrial consortium, rights of intellectual co-ownership and typologies
of inward or outward licensing.

According to Wright and Dana (2003), the alternative strategies faced by small
business units have shown substantial changes, and for that reason, restrictions of a
geographical and spatial nature ceased to be insurmountable barriers. According to
the same authors, this is due to the emergence of a new paradigm of open innovation
and coopetitive symbiosis, characterized by reduced transaction costs and a growing
complexity of innovation management which push both large and small business
units toward implementation of multifaceted strategies, so as to deal better with
different scenarios, namely: (i) symbiotic management with an ally in the same
network; (ii) competition with a rival in a different network; and (iii) negotiation
with a different network, and perhaps becoming part of it.

In a scenario of multipolar competition of the global economy and coupling the
views of Wright and Dana (2003) and Dana et al. (2008), it should be underlined that
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both entrepreneurs/innovators (in the Schumpeterian sense) and business units
should (re)consider their competitive strategies, namely, those of open innovation
and coopetition, so as to ensure successful performance in global markets, as this is
the fundamental way to reach world-class efficiency through symbiotic networks of
stakeholders inside and outside the organization.

In the context of open innovation, most intellectual property assets that are not
found to be profitable or even suitable for commercial exploitation purposes are
considered an integral part of the so-called critical elements of innovation, in that
they are part of the category of assets that can generate additional profits for the
current business model, or even create new business models, and in this way
stimulate entry to new markets, exploiting, exploiting liaison relationships (West
and Bogers 2014).

The spillover effects arising from internal and external relationships formed by
firms cannot be considered a cost of organizing business activities, but rather as an
opportunity to expand both the size of the business and the market itself (Dahlander
et al. 2016).

In an open innovation process, external channels through which technology can
be introduced in the firm, namely those assured by universities, international and
national laboratories, university and business spin-offs, start-ups, consultants, spe-
cialized firms, inventors, retired specialists and Ph.D. students, are considered
critical elements in defining the transactional structure of open innovation business
models, oriented toward firm and market development (George and Bock 2011).

From the perspective of Nooteboom et al. (1999), in the context of open innova-
tion systems, the important role played by intermediaries is underlined in strength-
ening cooperative relationships and strategic alliances, aiming to link sources of
technological innovation and firms.

Chesbrough et al. (2006) present the concept of open innovation as corresponding
to the use of entry and exit knowledge flows, in order to reinforce internal innovation
and develop markets for the external use of innovation. Therefore, firms can and
must use external knowledge, as well as new internal and external paths for market
exploitation, so as to assure the development of their own technology. This para-
digm, as opposed to the closed innovation system, concerns a dynamic process that
combines both internal and external ideas, using business models that allow (re)
definition of the requirements for access to that system. The business models used
assure the combination of internal and external knowledge, defining and
implementing internal and external mechanisms to create value added.

Enkel et al. (2009), Cassiman and Valentini (2016) and Grimaldi et al. (2017)
approach R&D activities as an open system, in that the latter includes knowledge
that can produce value, originating in the firm’s internal and external channels
devoted to innovation.

For Chesbrough and Bogers (2014), open innovation allows identification and
better understanding of the knowledge considered useful, for the purpose of creating
value added, which can be transmitted through multiple channels, originating in the
heart of the firm and on a multiple base of agents (ranging from the individual
researcher/inventor to universities themselves and university and business spin-offs
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and start-ups), which can function as partner R&D organizations focused on the
innovation process, stimulating the mapping, connection and leverage of external
sources of knowledge.

For Dahlander and Gann (2010), interaction between organizations is fundamen-
tal, since no organization can innovate in isolation and must connect with different
partners in order to acquire ideas and resources from the surrounding environment,
namely, new ways to access talent, new results from intellectual property, innovative
technology to be licensed or spread, or even new forms of collaboration on different
geographical bases.

More recently, the affirmation of a seventh phase has been foreseen, based on the
holistic construct of: entrepreneurial, innovative and sustainable ecosystems; which
are based on knowledge and cross the collective and eclectic dimensions of inter-
related approaches to entrepreneurship, innovation and sustainability (van der Borgh
et al. 2012; Nambisan and Baron 2013; Chesbrough et al. 2014; Leitão et al. 2018).

According to the vision of Isenberg (2010), an entrepreneurial ecosystem is
formed of diverse elements that can be grouped in six domains: (1) a receptive
culture (i.e., tolerant in relation to risks and mistakes and raising the social status of
the entrepreneur); (2) facilitating policies and leadership (i.e., regulatory policies
with incentives and supported by public R&D institutes); (3) access to sources of
finance (i.e., business angels, risk capital, microcredit, crowdfunding,
crowdsourcing and direct participation in capital); (4) relevant human capital (i.e.,
qualified and unqualified staff, mass-produced entrepreneurs, specialized training in
entrepreneurship, coaching and mentoring programs); (5) markets favorable to
innovative products (considering early users and relevant markets); and (6) a wide
range of institutional and infrastructural support (such as juridical and management
consultants, transport and telecommunication infrastructures, associations promot-
ing entrepreneurship and innovation, etc.).

Chesbrough et al. (2014) suggest that the doors are therefore open to exploration
of this holistic approach to ecosystems according to the paradigm of open innova-
tion, highlighting the need to make additional research efforts in the area of entre-
preneurship and innovation, aiming to deepen not only the strategic component of
open innovation, but also the so far little explored operational component more
linked to open innovation business models.

The synthesis of the seven phases identified above is presented in Table 1.1,
highlighting that in the first three phases of Innovation Theory the aggregate focus is
on individual processes and innovation activities, including the individual elements
of the five forms of innovation identified by Schumpeter (1911), namely: (1) new
products; (2) new production methods; (3) new sources of raw material;
(4) exploiting new markets; and (5) new forms of firm organization.

In the next four phases, the aggregate focus is now analysis of innovation
systems, following an evolutionist approach, which needs to be deepened in terms
of mechanisms, processes, interactions and networks involving different actors
whose interests may temporarily diverge or converge, but which can come to be
absorbed in a reciprocal association that allows them to enjoy mutual benefits in a
logic of coopetitive symbiosis, in order to assure evolution of the innovation system,
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Table 1.1 Lines of research on innovation management

Aggregate
focus Phase: period

Description: (1) Research
focus; (2) Research topics;
and (3) Main characteristic

Studies of reference:
examples

Individual
processes
and innova-
tion
activities

1st Phase: Entre-
preneur/innovator
1940s and 1950s

1. Entrepreneur/innovator as
a driving force of innovation

Schumpeter (1911, 1942)
Myers and Marquis (1969)

2. Critical success factors
affecting innovation and the
driving forces of innovation

3. Research philosophy
centered on individual
management of innovation

2nd Phase: R&D
activities
1960s and 1970s

1. R&D departments and
their activities, as sources of
innovation

Abernathy and Utterback
(1975)

2. Sources of innovation
inside organizations, ways
to achieve innovation and
forms of promoting inno-
vation within organizations,
through management of
R&D activities

3. Internal promotion of
innovation

3rd Phase: Users
1970s and 1980s

1. Users as sources of
innovation

Von Hippel (1988)

2. Active roles of users in
innovation processes

3. Interactive promotion of
internal R&D activities,
resorting to investment and
external sources, i.e., the
users of innovation

Innovation
systems

4th Phase: Systems
1980s and 1990s;
and early 2000s

1. Anticipating the change
that requires innovation

Xu et al. (1997), Iansiti
(1998), Jiang and Chen
(2000), Tidd et al. (2001),
Xu and Chen (2001)

2. Organizations’ systems;
innovation portfolio and
coordination mechanisms

3. Evolution from the focus
on the individual parts of
innovation systems to an
approach that is more
adaptable to change

5th Phase: Ecosys-
tems
1990s; and first
decades of the
twenty-first
century

1. Total innovation manage-
ment carried out, globally, in
all processes and functions

Bell and Pavitt (1993),
Shapiro (2001), Wheatley
(2001), Tucker (2002),
Isenberg (2010), van der
Borgh et al. (2012)

2. Relationships with
stakeholders; innovation
approached as a business

(continued)
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concerning multiple dimensions which cover the individual, the firm, the regional
unit, national entities, supranational platforms, etc.

1.2 Absorptive Capacity in Open Innovation

1.2.1 Absorptive Capacity: Conceptualization

Authors such as Camisón and Forés (2010) and García-Morales et al. (2007, 2012)
propose that absorptive capacity transforms firms into organizational units oriented
toward innovation, by using their technological skills and being involved in a
learning context, which contributes to increasing firms’ likelihood of achieving a

Table 1.1 (continued)

Aggregate
focus Phase: period

Description: (1) Research
focus; (2) Research topics;
and (3) Main characteristic

Studies of reference:
examples

from a multidimensional
perspective

3. Evolution to a more
holistic approach to
ecosystems

6th Phase:
Coopetitive symbi-
osis
First decades of the
twenty-first
century

1. Open innovation and
coopetitive symbiosis

Chesbrough (2003), Wright
and Dana (2003), Dana
et al. (2008)2. Determinants of open

innovation; innovation of
business models

3. Evolution from the para-
digm of closed innovation
to an open approach based
on the still unexplored con-
cept of coopetitive symbio-
sis, covering mechanisms
of coordination, collabora-
tion and cooperation

7th Phase: Entre-
preneurial, innova-
tive and
sustainable ecosys-
tems
First decades of the
twenty-first
century

1. Ecosystems Isenberg (2010), van der
Borgh et al. (2012),
Nambisan and Baron
(2013), Chesbrough et al.
(2014)

2. Structure and compo-
nents of ecosystems;
models of systemic
management

3. Evolution from the para-
digm of open innovation to
a multifunctional approach
to ecosystems of entrepre-
neurship and innovation.

Source: Own elaboration
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more complex knowledge structure, being therefore less obvious and more difficult
to follow, replicate or imitate.

Cohen and Levinthal (1989, 1990) used a behavioral lens to position the concept
of absorptive capacity as an individual cognitive structure, to deal with the active
search for solutions and processes of cumulative learning. Subsequently, the same
concept was used in the context of groups and organizations with storage and
application capacities, and with determinant effects on performance, through the
association and connection of ideas able to raise new forms of knowledge.

In this way, a firm’s process of seeking external sources of knowledge covers a
range of activities aiming to deal with problems detected and opportunities identi-
fied, thereby involving the processes of creativity and recombination of technolog-
ical ideas, in order to generate new knowledge and innovation.

Absorptive capacity corresponds to the firm’s ability to recognize and exploit
knowledge flows, which can be an effective source of competitive advantage.
Consequently, absorptive capacity depends on the firm’s activating factors, namely,
the knowledge stock forming part of its processes, people and products, which are
determined by cumulative learning and subsequent performance in a continuous
learning process, depending on the level of knowledge presented by individuals
(Cohen and Levinthal 1989, 1990). That knowledge stock in the firm activates
certain connections, which allows improved assimilation of external knowledge
flows and their use in order to create new organizational configurations and pro-
cesses (King and Lakhani 2011).

Similarly to the definition of absorptive capacity proposed by Cohen and
Levinthal (1989, 1990), together with the view of Omidvar (2013), the evolutionary
learning process of any organization can also be categorized by an approach of the
cognitive type, which allows identification of two types of absorptive capacity, i.e.,
real and potential. The former concerns the ability to identify, assimilate and apply
new external knowledge, which is dependent on the previous knowledge stock,
without considering the characteristics of the emitters and receivers of knowledge.
The latter depends on the characteristics of those involved in this type of process.
However, there is a gap in the literature on organizational management, which this
book aims to fill, concerning improved understanding of the influence of the
transactional structure of the organization’s internal and external relationships, in
general, and of open innovation business models in particular.

For Cohen et al. (2002), absorptive capacity corresponds to the ability to identify
knowledge of value in the external environment, as well as the ability to assimilate
and align that knowledge with the existing knowledge stock in the internal environ-
ment. The exploitation of internal R&D activities should also be included in that
same capacity, as this contributes to activating the firm regarding the extraction of
knowledge that can be of value (Cohen and Levinthal 1989; Arora and Gambardella
1994; Cassiman and Veugelers 2006; Noblet et al. 2011; Sánchez-Sellero et al.
2014).

In the perspective of Kim (2001), knowledge creation depends on the firm’s
absorptive capacity, and so the firm must possess the necessary learning capacity to
strengthen skills related to problem-solving capacity. Therefore, firms must be able
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to assimilate existing knowledge (used for imitation purposes) and develop problem-
solving skills, internally, to assure the firm is in a position to create new knowledge
(used for innovation purposes). This author analyzed the success of the Samsung
Corporation, as the world’s largest producer of memory chips, which became
possible through continuous use of its absorptive capacity to convert both external
and internal knowledge in innovation. Samsung concentrated on acquiring previous
explicit knowledge through literature reviews that identified and defined the state-of-
the-art, as well as through practices of technological surveillance and licensing
within external technologies. In addition, the firm resorted to hiring staff with
professional experience obtained in other companies (direct competitors or other-
wise), as a way to “import” technology. The mechanisms used by Samsung in South
Korea are only possible due to the great effort to develop human resources and their
skills, in the strategic area of science and engineering. Added to the facts described
above is the Korean culture, atmosphere and historical heritage, which favor the
creation of an environment where human resources are very dedicated to work, have
long working hours and are motivated to exceed Japanese firms, due to the long
period of Japanese occupation.

Zahra and George (2002) consider absorptive capacity as a dynamic capacity,
creating a model of components, antecedents, contingencies and results of absorp-
tive capacity. The authors’ model was innovative in that the component of value
recognition was replaced by an acquisition component, thereby re-allocating the
influence of appropriability regimes.

The same authors went on to expand the model, by incorporating the concept of
transformation, to substitute the assimilation component. In doing so they came to
consider both the mechanisms of activation and the mechanisms of social integra-
tion, revisiting absorptive capacity, which came to be divided in “potential” and
“fulfilled” absorptive capacity. The former is related to acquisition and assimilation
of new external knowledge, through reconfiguration of the resource database and
implantation of capacities. In turn, the latter deals with the transformation and
exploitation of new forms of external knowledge toward the development of new
products and processes. “Potential” absorptive capacity without its actual fulfilment
does not produce an effect on the firm’s competitive advantage. The transformation
process gives firms the capacity to make changes in existing processes, activating
them in order to absorb new knowledge through their own means of interpretation
and understanding, within the organization’s existing cognitive structures.

Social integration mechanisms help to lower the barriers between assimilation
and transformation, contributing to increased absorptive capacity, which is under-
stood in the new model referred to above as a dynamic capacity involving a set of
organizational routines (for example, social interactions) and processes. The cogni-
tive ability to learn and absorb depends on a firm’s capacity to value external
knowledge (Zahra and George 2002). Moreover, firms cannot transform their
knowledge assets when they are unable to assimilate external knowledge (Todorova
and Durisin 2007), which means it is necessary to make additional research efforts
concerning the mechanisms for activating absorptive capacity.
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Zahra and Hayton (2008) suggest that absorptive capacity has a significant
influence on the firm’s ability to learn successfully in external markets and attain
higher performance internationally.

More recently, Enkel et al. (2016) formalized the concept of absorptive capacity,
taking the individual as the unit of analysis, concluding that the absorption or
exploitation of new technology depends on the individual’s capacity to learn from
external sources of knowledge.

Other authors, such as Arora and Gambardella (1994) and Zahra and George
(2002), analyzed the role of absorptive capacity in determining the ability to exploit
alliances. In this context, the stock of external knowledge, as well as physical and
human capital, increases the likelihood of greater absorptive capacity and successful
exploitation of coopetition relationships.

Leonard-Barton (1992) and Baptista et al. (2007) underline, in an original way,
that top management support is also critical for firms to be able to activate their
technological competences and thereby strengthen their knowledge stock, by stim-
ulating their absorptive capacity and strengths.

Therefore, absorptive capacity also enables firm employees to be more oriented
towards innovation, since they are encouraged to use their technological skills
(García-Morales et al. 2007) and to be more involved in learning processes that
will allow the firm to achieve a complex knowledge structure that is difficult to
replicate (Camisón and Forés 2010; García-Morales et al. 2012).

Sánchez-Sellero et al. (2014) emphasize the importance of foreign direct invest-
ment as an effective mechanism for transferring knowledge able to influence posi-
tively receiving firms’ absorptive capacity and innovation.

Martín-de Castro (2015) positions absorptive capacity as a dynamic capacity
covering the following set of dimensions: (i) identification and acquisition of
external knowledge; (ii) assimilation of external information and knowledge; (iii)
transformation, which combines the firm’s knowledge base with the external knowl-
edge acquired more recently; and (iv) exploitation that uses the new knowledge and
learning for organizational and innovation purposes.

Here, an additional window of opportunity is identified, which this book aims to
respond to, i.e., analysis of the role of transactional structures in transforming and
exploiting the firm’s absorptive capacity, especially through relationships formed
with external stakeholders, in a context of open innovation.

Corporate strategies that consider and include elements of the transactional
structure, through seeking out external sources of knowledge, namely, clients,
suppliers, competitors or universities, have a positive and significant effect on
firms’ innovation capacity (Katila 2002; Katila and Ahuja 2002; Laursen and Salter
2006; George and Bock 2011; Pereira and Leitão 2016; Sikimic et al. 2016; Enkel
et al. 2016). This type of strategy aims to strengthen a given organization’s problem-
solving capacity, involving the creation of innovations and recombination of tech-
nological ideas.
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1.2.2 Absorption in Open Innovation and Coopetition

According to the literature, absorptive capacity improves the results of innovation, in
terms of speed, quality and frequency, which emphasizes the organizational learning
associated with the internal innovation effort and stimulates absorptive capacity
(Lane et al. 2006; Volberda et al. 2010; Noblet et al. 2011; Sánchez-Sellero et al.
2014). However, this type of strategy depends on the firm’s capacity to detect and
assimilate external sources, i.e., its own absorptive capacity (Cohen and Levinthal
1990).

In this context, understanding and mastery of the mechanisms of open innovation
are of critical importance, since this type of innovation originates precisely in the
detection and assimilation of ideas that appear, at different stages, from internal and
external sources (Chesbrough 2003).

Combined management of entering or exiting knowledge flows contributes to
reinforcing internal innovation and to developing markets with a view to external use
of innovation based on new activities, such as outward licensing activities; acquisi-
tion of external knowledge; industrial or R&D consortia; cooperative agreements;
spin-off creation; marketing; co-branding; sales; distribution; co-creation, etc.
(Chesbrough et al. 2006; Salter et al. 2014; Rayna and Striukova 2015; Sikimic
et al. 2016).

Returning to the vision of Rothaermel and Alexandre (2009), the greater a firm’s
absorptive capacity, the greater its skill in capturing all the benefits of the flexibility
associated with forms of technology sourcing. In this way, added absorptive capacity
contributes to activating innovation and increasing the rate of involvement in
coopetition activities (Ritala and Hurmelinna-Laukkanen 2009; Rodrigues et al.
2011).

Following the same line of reasoning, the possibility of benefiting from knowl-
edge spillovers through the firm’s absorptive capacity contributes to strengthening
the firm’s internal innovation and developing its relevant markets (Chesbrough et al.
2006), considering coopetition as a kind of inward knowledge flow.

Coopetition can be defined by the set of inter-organizational relations that are
based on the combination of transactional relations of cooperation and competition
(Bengtsson and Kock 2000; Bouncken et al. 2015; Pereira and Leitão 2016; Sikimic
et al. 2016).

Therefore, in coopetitive regimes, firms must be able to manage strategically the
following competitive dimensions: what; with whom; when; and on what conditions
to share their critical success factors (Levy et al. 2003).

In this context, absorptive capacity is of determinant importance, concerning the
influence of managing transactional relations in coopetition (Hakanen 2014).

Referring to firms’ international competitive dimension, Zahra and Hayton
(2008), Rodrigues et al. (2011) and Sánchez-Sellero et al. (2014) suggest that
absorptive capacity has a positive and significant effect on firms’ ability to learn
successfully and improve their performance.
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Consequently, the capacity for business innovation depends on the existence of a
strong absorptive capacity in the firm to ensure access to external sources of
knowledge and create new communication channels with external stakeholders
(Corso et al. 2003; García-Morales et al. 2015; Lucena and Roper 2016).

Wu and Voss (2015) emphasize that firms with a strong absorptive capacity are
more likely to assimilate and exploit new business ideas and knowledge. In addition,
if firms have the same type of strategic behavior regarding both the domestic and
international market, this will have a greater impact on their business as a whole and
the level of performance achieved, in that such behavior will allow them benefits
arising from the effects of novelty and learning about pioneering approaches, which
at the end of the day give them the strategic advantage of being the first.

Martín-de Castro (2015) claims that firms need to develop their dynamic capac-
ities in order to improve and complement their strategy of open innovation.

Therefore, firms that manage to increase their knowledge stock will be more
likely to obtain additional benefits, from (internal and external) processes of inte-
grating information and knowledge (from employees, clients, competitors, financing
bodies, social media, etc.) in their knowledge base and in their capacity for business
innovation (Escribano et al. 2009; Lin et al. 2012; Vrontis et al. 2016).

Consequently, it is necessary to know the typologies of business models, with
special focus on open innovation models, which allow on one hand, activation of the
firm’s absorptive capacity, and on the other, establishing and managing, in a highly
differentiated way, a transactional structure of coopetition relationships with internal
and external stakeholders. These will allow, firstly, capitalization of the internal
factors determining business innovation capacity, and secondly, extended access to
external sources of knowledge and increased size of the firm’s relevant markets.

1.3 Coopetition Linkages in Open Innovation

1.3.1 Coopetition: Definitions

Rusko (2011) defines coopetition as a composite of collaboration and competition
between firms. For Luo et al. (2007), this concept was originally introduced in the
1980s by Raymond Noorda and became a topic of study embraced by various
researchers in the following decade, highlighting here the subjects of dyadic
coopetition (Bengtsson and Kock 2000, 2003) and multi-faceted coopetition
(Amburgey and Rao 1996; Tsai 2002; Luo and Slotegraaf 2006).

Various authors define coopetition as a strategy to increase market power. For
example, Brandenburger and Nalebuff (1996) and Garraffo (2002) analyzed the
formation of strategic cooperation agreements by firms devoted to developing
emerging technology. Firms began by cooperating, adding and sharing value,
obtaining synergies and exploiting the markets. Then they started to compete in
order to maximize their market shares.
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According to Bagshaw and Bagshaw (2001), coopetition makes it possible for the
firms involved to reach higher levels of performance, compared to those achieved in
competitive arrangements, inasmuch as the former allows strategic management of
cooperation and competition, which can control and reconcile partners and compet-
itors’ behavior to everybody winning in this new relationship, despite being able to
obtain gains in different proportions (Rodrigues et al. 2011).

Chien and Peng (2005) propose that inter-organizational connections evolve to a
social structure of coopetition, becoming an instrument for cooperation and also for
coopetition, operating at multiple levels, namely firms, strategic business units,
departments and work groups. That structure can also be used to develop a marketing
strategy, contributing to cost reduction, increased competitiveness and attaining a
leading position in the market.

Walley (2007) classified that same combination as a hybrid activity, through
which firms cooperate and compete (Bengtsson and Kock 2000).

The conceptualization of coopetition evolved to become positioned as a strategic
option for forming links of an inter-organizational nature, based on combining
cooperation and competition (Bouncken et al. 2015).

1.3.2 Coopetition Linkages: Benefits and Risks

The main benefit arising from use of this strategic option lies in the creation of inter-
organizational links leading to the launch of completely new products and radical
innovations (Tether 2002; Quintana-Garcia and Benavides-Velasco 2004; Bouncken
and Kraus 2013).

Ritala and Hurmelinna-Laukkanen (2009) claim that coopetition helps to develop
incremental innovations in existing products or services, being an effective way to
create new innovations, especially in highly technological industries and in a context
of great uncertainty, contributing to positive network externalities and lessening the
intensity of the competition.

Other researchers identify as benefits associated with involvement in coopetition
arrangements: strengthening the capacity to generate innovation; increased value
added; and productivity gains (Brandenburger and Nalebuff 1996; Dussauge et al.
2000; Tether 2002).

The literature also identifies as benefits of coopetition: synergy effects; sharing
costs and risks; obtaining scale economies; and sharing activities (Luo et al. 2007;
Chin et al. 2008; Gnyawali and Park 2009, 2011; Porter and Kramer 2011;
Rodrigues et al. 2011).

Walley (2007) also underlines the importance of joining R&D activities and
gaining access to external sources of knowledge and resources, which the firm can
later apply in its routines (Bengtsson and Kock 2000).

As a result of coopetition, firms can strengthen their competitive advantage,
through reinforcing the capacity for business innovation, which otherwise would
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only be possible at advanced stages of their life-cycle, or even impossible (Afuah
2000; Levy et al. 2003; Ritala and Hurmelinna-Laukkanen 2009).

In addition to these benefits, Gnyawali and Park (2011) point out the effects of
value creation and appropriation, in broader terms i.e., with spillovers to the relevant
industry regarding technological development and the potential attraction of other
competitors, leading to intensified competition and pressure to lower prices.

Despite the benefits of coopetition identified above, especially those occurring at
the center of development of innovation activities, this strategic option is not risk-
free, since it can encourage episodes of opportunism and leaks of secrets or
knowledge.

Baumard (2009) argues that firms are simultaneously cooperative and competi-
tive, which sometimes leads to sharing behavior and at others to holding on to
secrets.

Therefore, the risks associated with conflicts originating in coopetition schemes
are latent (Bonel and Rocco 2007; Pellegrin-Boucher et al. 2013); internal tensions
within partner firms (for example, conflicts of protagonism or roles) (Dowling et al.
1996); and the need for firms to deal with the possible loss of freedom and flexibility
(Baumard 2009).

In addition, the change in the firm’s set of competences and capacities can have a
negative effect on its competitive advantages and consequently on its performance
(Afuah 2000).

Another risk widely mentioned in the literature concerns the possibility of
opportunist behavior, which can emerge through coopetition linkages. Indeed,
sharing knowledge and know-how can lead to some partners taking advantage of
others (i.e. there are risks of appropriation), or even being less involved in or
committed to fulfilling the aims of the strategic coopetition partnership (Levy et al.
2003; Baumard 2009; Bouncken and Kraus 2013; Pellegrin-Boucher et al. 2013).

As argued by Cassiman et al. (2009), those risks can endanger the attainment of
radical innovations, as firms may have to seek a balance between sharing knowledge
and protecting and safeguarding confidentiality.

In the coopetition context, it is critical to control knowledge flows during the joint
development of R&D activities, inasmuch as exercising that strategic option
involves risks, namely those associated with the accidental sharing of information,
knowledge or competences.

In the case when partners are direct competitors, the risks of appropriation
associated with a strategic alliance can be greater (Park and Russo 1996).

In this line of thought, strategic management determining what should be shared;
with whom; when; and on what conditions; helps to minimize the likelihood of
having to face scenarios of imitation and copying by competitors (Levy et al. 2003),
as well as the possible occurrence of leaks of specific knowledge (Bengtsson and
Kock 2000).

Chin et al. (2008) analyzed specific means for managing coopetition arrange-
ments and identified a hierarchical model to deal with this type of strategic option, in
order to avoid the risk of appropriation, through managing leadership, long-term
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commitment, organizational learning, trust, knowledge and risk-sharing, the infor-
mation system and the conflict management system.

For example, Gnyawali and Park (2011) point out that the global firms of Sony
and Samsung manage coopetition through developing a mentality of pro-coopetition
management, as well as complementary resources and capacities, and experience of
coopetition between firms. Therefore, all these dimensions of management are of
fundamental importance to ensure the success of coopetition arrangements. The
same authors underline that the use of crossed licensing mechanisms is fundamental
to set a balance between what to share and what should be held in reserve.

Hung and Chang (2012) explored the means used in coopetition arrangements,
when the partner firm is a direct competitor or uses very similar technology, and
concluded that it is more frequent to resort to contractual agreements than to
establish joint-ventures.

Ritala and Hurmelinna-Laukkanen (2013) claim that a firm’s skill in acquiring
external knowledge, i.e., its absorptive capacity, and its capacity to protect its
innovations, have a significant impact on the cooperating competitor’s development
of radical and incremental innovations.

Returning to the vision of Bengtsson and Raza-Ullah (2016), there is a need to
approach the subject of coopetition from a multi-dimensional perspective, namely by
exploring the motivations, direct axes, processes and results.

1.3.3 Motivations and Applications of Open Innovation

Rusko (2011) concludes that one of the main motivations for competitors becoming
involved in coopetition linkages lies in the creation of greater value added or benefit,
in order to improve economic performance.

In turn, Walley (2007) seconds the previous view, adding the associated benefits,
from a dual perspective, for both competitors and customers.

In the view of Garraffo (2002), the decision to cooperate with competitors usually
has the following motivations: (i) accessing or transferring new technology and
complementary knowledge; (ii) entering new markets; and (iii) influencing, or even
controlling, technological standards.

Therefore, understanding the motivations for coopetition between competitors is
crucial for better assessment of their degree of commitment to technological devel-
opment and the creation of new markets. Consequently, the decision to follow up
coopetition projects focused on technological development or on reinforcing collab-
orative efforts towards market development depends above all on the purpose
underlined by each partner in the coopetitive relationship.

In this line of thought, Jong and Marsili (2006) proposed a typology of
coopetition arrangements, defined as follows: (i) transfer of patents and knowledge,
characterized by limited commitment in terms of cooperative development of tech-
nology and effort to create new markets; (ii) collaborative R&D activities, charac-
terized by high commitment in terms of cooperative technology developments and
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very limited efforts regarding market development on a joint basis; (iii) strategic
alliances to define new standards, characterized by high commitment in terms of
collaborative efforts focused on generating new markets and reduced commitment
concerning cooperative technological development; and (iv) collaborative agree-
ments to integrate established firms, characterized by high commitment to cooper-
ative technological development and major collaborative efforts to ensure access to
markets.

According to the same authors, these four types of coopetitive arrangements
determine the firm’s capacity to compete in the market and implement a portfolio
of coopetition activities, subject to evolution over time, according to the needs and
opportunities identified in the market. When those arrangements involve firms that
work with radical innovations, it is critical to define new standards or new converg-
ing technology, so that coopetition activities are carried out in articulation with
market opportunities related to those radical innovations.

From a trade-off point of view, between costs and benefits, Padula and Dagnino
(2007) summarize, in principle, the two dominant paradigms. On the one hand, the
cooperative paradigm, which underestimates the costs arising from the negative
interdependences of cooperation, and on the other, the competitive paradigm,
which underestimates the power of the benefits originating through the positive
interdependences of cooperation. Briefly, following now a rationale of negotiation,
coopetition activities involve the sharing of mutual interests, which will imply
obtaining bonuses in original zero-outcome games, in a game scenario of the win–
win type.

Bengtsson and Kock (2003) define coopetition as a dyadic relationship, in that
cooperation is related to activities directly linked to inputs, for example, R&D,
purchases, logistics and processing of new materials. In turn, competition is more
linked to activities directly related to process outcomes, such as distribution, ser-
vices, product development and marketing. Between inputs and outputs, in terms of
processes, are the so-called intermediate activities such as production and
transformation.

Still concerning the dyadic approach, Luo (2004) introduced four fundamental
strategic domains of coopetition, which are also dyadic, and may even involve other
agents such as the government and public sector. Those domains are: (i) coopetition
with global rivals; (ii) coopetition with foreign governments; (iii) coopetition with
strategic partners; and (iv) coopetition within a multinational.

From the author’s perspective, coopetition with the government should be treated
simply as coopetition, inasmuch as this corresponds to situations where two or more
competing firms can collaborate, strategically, in the context of public procurement
actions or in response to different actions undertaken by the government to promote
this type of strategic relationship.

Different approaches to coopetition use the vision based on resources and games
theory to demonstrate that coopetitive arrangements can create more innovative
activities than simple collaboration between non-competing entities.

For Brandenburger and Nalebuff (1996), Dussauge et al. (2000) and Tether
(2002), competitors can engage in a collaborative game, through exchanging
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resources, which in turn can generate value added for the participants. Several
authors emphasize that the main benefit derived from collaboration between com-
petitors lies in the creation of completely new products (Tether 2002; Quintana-
Garcia and Benavides-Velasco 2004).

Belderbos et al. (2004) argue that cooperative R&D activities between compet-
itors generate incremental gains in efficiency. On the contrary, Nieto and Santamaria
(2007) propose that coopetition does not favor innovation, in that it promotes
opportunist behavior and contributes to minimizing trust between competitors.

Ritala and Hurmelinna-Laukkanen (2009) propose that coopetition helps to
develop incremental innovation in current versions of products and services, being
a very effective way to create innovations, especially in high-technology industries.

The formation of partnerships between different firms in the context of innovation
projects, in order to share risks, costs and expertise has become an important pattern
regarding innovation management, with added interest for researchers and managers
(Chesbrough 2003; Huston and Sakkab 2006). This pattern tends to result in a
growing number of coopetition activities founded on strategic cooperation between
competitors concerning innovation activities.

Therefore, reinforcing absorptive capacity and creating collaboration schemes
with competitors contribute to an increased rate of involvement in coopetition and
imitation activities, especially those involving incremental innovations, which con-
sequently stresses the need to ensure protection of the intellectual property of assets,
to minimize their appropriability (Ritala and Hurmelinna-Laukkanen 2009).

Continuing this line of reasoning, radical innovations face less competitive
pressure, in that markets are more embryonic, which facilitates differentiation due
to the associated degree of novelty.

Cohen et al. (2002) studied this process using the concept of absorptive capacity
presented above. As was underlined earlier (see Sect. 1.2.1), this concept has to do
with identification of knowledge that can be valued, the capacity for assimilation and
its alignment with existing knowledge stocks, and is also related to its subsequent
exploitation at the center of development of internal R&D activities in favor of
successful innovation.

Therefore, as mentioned by Cohen and Levinthal (1989), the firm’s knowledge
base has here a very important role, taking on a twin function, i.e., of innovation and
absorption, as the tendency to assimilate external knowledge creates an incentive to
invest in R&D activities.

Gambardella (1992) also concludes that firms equipped with better programs of
internal R&D activities are more able and better prepared to absorb external scien-
tific information.

Other authors have given their attention to analyzing the determinant role of the
firm’s absorptive capacity in exploiting the alliances they establish (Arora and
Gambardella 1994; Zahra and George 2002).

Nevertheless, exploitation of those alliances raises serious challenges, namely in
the area of patent protection, which is critical for obtaining competitive advantages,
in that protection, besides preserving the inventors’ intellectual property, guards
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against imitation and to a certain extent gives a basis of support for internal use of the
technology (Aoki and Schiff 2008).

As stated by Dagnino and Rocco (2009), when coopetition occurs between public
and private competitors, for example, between universities and industrial partners, in
the context of the challenging task of knowledge production, two situations can
arise, namely, coopetition through publications or coopetition through intellectual
property rights. To overcome these potentially problematic situations, the same
authors suggest three possible strategies to mitigate the competitive pressure
between the university and industry, in terms of patents being registered in
co-authorship. The first implies strategic management and implementation of phased
processes, i.e., first the patent is protected, followed by publication later. The second
regards the removal of data that should not be subject to publication, to avoid
incurring risks when registering the patent. The third corresponds to collaborative
registry of the patent, sharing property rights and duties in the registry process. Firms
consider this type of coopetition as unfavorable, preferring to use the form of
exclusive rights, for commercializing the technology.

The impact of coopetition relationships formed with the scientific community has
warranted great attention from various researchers, for example, Li (2011),
Vasudeva and Anand (2011), Kostopoulos et al. (2011) and Rusko (2011).

Li (2011) devotes his attention to external sources of technology, absorptive
capacity and innovative capacity, in the context of high-technology firms owned
by the Chinese State, analyzing the effects of three types of investment oriented to
the acquisition of technological knowledge (i.e., internal R&D, importation of
technology and purchase of national technology) on business innovation capacity.
The author finds that the importation of technology has a positive influence on
business innovation capacity, as long as internal R&D activities are carried out at the
same time. However, he also concludes that the purchase of national technology,
namely through patent licensing, produces a positive effect on firms’ innovation
capacity. Furthermore, he finds that the source or nature of external knowledge
influences absorptive capacity.

Vasudeva and Anand (2011) focus their attention on analyzing firms that face
technological discontinuity, and on the use of alliance portfolios to obtain external
knowledge flows. The authors sub-divide absorptive capacity into “latitudinal” and
“longitudinal” components. The former correspond to the use of various types of
knowledge and the latter represent the knowledge sources most distant from firms.
The empirical evidence obtained suggests that a firm with a moderate “latitudinal”
absorptive capacity (meaning a portfolio of average diversity of its portfolio) is more
likely to make optimal use of knowledge.

Kostopoulos et al. (2011) explore the role of absorptive capacity as a mechanism
for identifying and transforming inward knowledge flows in tangible benefits, as
well as a means to attain greater innovation capacity and better financial performance
over time. The authors suggest that in the context of coopetitive arrangements or
collaborative relationships, inward flows of external knowledge are directly related
to absorptive capacity and indirectly related to innovation.
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The main motivations for competitors becoming involved in coopetitive arrange-
ments have to do with the possibility of generating greater added value and creating a
larger market (Bagshaw and Bagshaw 2001; Rusko 2011; Liu 2013).

Ritala and Hurmelinna-Laukkanen (2013) made a study of various Finnish
industries in order to determine the critical success factors of coopetition linkages
in innovation tasks. The authors concluded that firms’ absorptive capacity and
regime of appropriation have a positive impact on the creation of incremental
innovations, in the coopetition context. In addition, for the specific case of radical
innovations, the appropriation regime produces a positive impact, while absorptive
capacity does not show statistical significance.

Given the evidence obtained, the authors draw up different management strate-
gies according to dealing with incremental or radical innovations. In the former case,
the focus should be on sharing knowledge, learning and protection of knowledge, as
these affect the results of coopetition arrangements positively. In the latter case, the
emphasis should be on holding on to the knowledge considered critical, as well as
addressing emerging innovations and market opportunities. In this way, these
capacities can make the firm more able to benefit from a more secure and reliable
exchange of knowledge.

Salvetat et al. (2013) carried out a qualitative analysis applied to thirty-seven
firms in the space and aeronautical sector, revealing the strategic need for firms
involved in coopetition arrangements to firstly protect knowledge and subsequently
ensure effective management of the processes of knowledge creation and transfer
activities. The sector analyzed has the strategic priorities of shared exploitation of
resources, identification of subsidies and gaining markets. Those priorities are
fulfilled through managing inter-organizational processes adapted to coopetition
linkages based on three pillars: (i) capital management; (ii) work team management;
and (iii) management of coopetition linkages, following the coopetition project;
considering firms’ knowledge, competences and development of capacities, tending
towards the transformation of routines in new organizational practices and
procedures.

In the same line of analysis, Hakanen (2014) points out that the firm’s absorptive
capacity can influence the management of links between firms and external stake-
holders, as well as producing an impact on the use of knowledge created jointly and
co-learning regarding the generation of innovative solutions.

In the line proposed by Padula and Dagnino (2007), the firm’s strategy toward
cooperating, competing or coopeting is influenced by the firm’s knowledge
structure.

Therefore, firms opting for cooperation, competition or coopetition links face the
need to increase resources or acquire a knowledge stock for internal use (Bengtsson
and Kock 2000; Enberg 2012).

This acquisition of external knowledge is particularly important for firms, in that
it favors the strengthening of competitiveness and innovation, in facing the compet-
itive challenge of rivals.
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In this connection, Ritala and Hurmelinna-Laukkanen (2013) argue that firms
compete in a scenario of continuous change and uncertainty, and for those reasons,
they must renew their knowledge base in order to remain competitive.

As proposed by Roy and Yami (2009), collaboration with external competitors is
of critical importance. Therefore, the formation of strategic partnerships between
different firms in innovation projects, aiming to share risks, costs and know-how, has
become an important pattern regarding innovation management, of interest to both
academics and managers (Chesbrough 2003; Huston and Sakkab 2006; Enkel et al.
2009; Gassmann et al. 2010; Sikimic et al. 2016).

In the same connection, coopetition linkages can serve as a strategic and rela-
tional instrument, allowing knowledge asymmetries to be overcome, with respect to
innovation (Brolos 2009).

In the view of Ritala and Hurmelinna-Laukkanen (2009) and Enberg (2012),
firms involved in coopetition linkages tend to have similar knowledge stocks, which
allows more successful knowledge-sharing, as well as assertive integration and
dissemination of new knowledge and new products.

Baumard (2009) also concludes that these firms tend to face similar market
conditions, needs and uncertainties, which sharpens the capacity to anticipate
changes and develop new products that are profitable for all the firms involved in
coopetition linkages. The same author concludes that coopetition relationships
between competitors have a positive influence on innovation activities.

Gast et al. (2015) propose a similar line to the one presented above, pointing out
the existence of a positive relationship between coopetition and firms’ innovation
capacity.

These views are in agreement with Rodrigues et al. (2011), who setting out from
an application of games theory to the coopetition arrangement between Apple and
Nike, conclude that both parties increased sales, market quota, market penetration
rates and the international recognition of their brands.

In the same line, Bouncken and Fredrich (2012) stress that firms involved in
coopetition arrangements record improved performance and successful development
of radical innovations.

More recently, avenues of research were opened up by Ritala et al. (2014), who
focused on the ways of implementing business models. The authors developed an
application to the case of Amazon, revealing that the firm has three different areas of
business where it is possible to implement coopetition business models.

Taking the practical approach of Jarzabkowski (2005) as a reference, the study by
Dahl et al. (2016) points out the need to consider coopetition as a space of strategic
alternatives containing activities with cooperative and competitive objectives,
around which it is fundamental to understand the structure of inter-organizational
relations, the roles of the actors involved and finally the organization’s direction.

Pereira and Leitão (2016) warn of the need to draw up new business models that
allow definition and respect for the direction proposed by the organization regarding
R&D projects developed through coopetition arrangements with competing partners,
as this practice will allow not only reinforcement of the elements activating absorp-
tive capacity, but also improvement of the mechanisms for transferring technology,
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and consequently stimulation of the creation, spread and regulation of defensive
mechanisms, which can be used as routines by the partners involved so as to
overcome the risk of appropriation.

Summarizing, according to Bengtsson and Raza-Ullah (2016), to improve under-
standing of the strategic dimension of coopetition, it is essential to deepen knowl-
edge of the roles of the different actors involved in coopetition linkages, in the
demanding context of open innovation. Indeed, it is necessary to define who
competitors and cooperative partners are, as the different forms of direct and indirect
cooperation, as well as the multiple levels of organizational structures, contribute to
greater complexity of this defining task, which is of critical importance in drawing
up the business model and determining the success of the transactional structure
identified to follow through this strategic option.

1.4 Open Innovation Business Model

1.4.1 Business Model: Definitions

In the last two decades, the notion of a business model has emerged as one of the
fundamental elements of the modern language of organizational management, and is
greatly used by investors or entities providing risk capital, involved in assessing
plans for business opportunities or business plans. The graphic approach is of
growing importance in this domain, contemplating design and gamification and
following an approach of the problematization vs. solution type.

The business model includes more than the firm’s current strategy, directing
attention to activities and above all to the responsible organization. The model
notion is attractive, in that it can be inspected, measured and verified. In addition,
models can be replicated, tested, compared and improved. This increases the prob-
ability of the promoters of a business initiative being more able to gain the confi-
dence of financing bodies or risk capital providers, as well as developing a proposal
of value based on the different activities of the value chain and identifying relevant
segments and replicable mechanisms for capturing value (Foss and Saebi 2015).

In the context of the evolutionary path of the literature of reference, the business
model construct has served multiple purposes, with the following being highlighted
among them: (i) a basis for firm classification (Timmers 1998; Rappa 2001; Amit
and Zott 2001; Osterwalder et al. 2005); (ii) an antecedent of the heterogeneity of
firms’ performance (Weill et al. 2005; Zott and Amit 2010); and (iii) a new form of
innovation (Geroski 2003; Markides 2006, 2008; Teece 2010; Foss and Saebi 2016).

Since 2000, the business model construct has gained space as a form of classifi-
cation, particularly to respond to the challenges faced by firms connected to elec-
tronic business and to classify the elements directing value creation processes in the
digital context (Amit and Zott 2001; Rappa 2001; Magretta 2002).

The literature on business models reveals a multiplicity of definitions (see
Table 1.2 for a selection of definitions) and understandings of this fundamental
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Table 1.2 Business model: selected definitions

Author(s) Business model: definition Key elements

Timmers
(1998)

It is an architecture for a product, service
or information flows, including a
description of the: diverse business,
actors and their corresponding roles; of
the potential benefits for the different
actors in the business; and sources of
income.

The actors and their roles, the
potential benefits for the actors in
the business and sources of income

Amit and Zott
(2001)

It is a portrayal of three dimensions:
(i) content; (ii) structure; and (iii) gov-
ernance; of the transactions drawn up in
order to create value through exploiting
business opportunities.

Content of the transaction, transac-
tion structure and transaction
governance

Chesbrough
and
Rosenbloom
(2002)

Creates a heuristic logic that connects
the technical potential with the attain-
ment of economic value.

Proposal of value, target segment,
value chain, costs/income structure,
value network and competitive
strategy

Magretta
(2002)

They are stories explaining how firms
operate. A good business model answers
a number of “old” questions raised by
Drucker (1994): Who is the customer?
What is valued by the customer? And
also answers fundamental questions that
any manager should know to ask,
namely: How do we make money from
this business? What is the underlying
economic reasoning that explains how
value can be delivered to customers, at
an appropriate cost?

Target customer, proposal of value,
delivering value and capturing
value

Morris et al.
(2005)

A concise representation of how an
inter-related set of decision variables in
the areas of business strategy, systems
architecture and economics are
approached, in order to obtain a sus-
tainable competitive advantage in
defined markets.

Proposal of value, customer, inter-
nal capacities, way to make money,
market positioning and growth
objectives in a period of time

Johnson et al.
(2008)

Consists of four blocking elements
which when considered together create
and deliver value.

Proposal of value for the customer,
profit formula, key resources and
key processes

Casadesus-
Masanell and
Ricart (2010)

A reflection of the strategy carried out
by the firm.

Choices and consequences

Teece (2010) Articulates the logic, data and other
evidence supporting the proposal of
value for the customer and a viable
structure of income and costs, for the
firm to deliver that value.

The benefit delivered and the value
captured

George and
Bock (2011)

A way of delimiting an entrepreneurial
idea of an opportunity that is definable,
establishing a set of relevant objectives

Organizational activities, strategic
objectives and opportunity

(continued)
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concept for operationalizing a given organization’s competitive strategy
(Osterwalder et al. 2005; Zott et al. 2011; Foss and Saebi 2015, 2016).

There seems to be a certain consensus around the understanding that a business
model explains the logic according to which an organization creates, delivers and
captures value (Chesbrough and Rosenbloom 2002; Teece 2010; Osterwalder and
Pigneur 2010).

Consequently, the business model includes the links between activities or
between the organizational units that perform certain activities, as well as activities
developed with external stakeholders in order to create, deliver and capture value
(Stieglitz and Foss 2009; Zott et al. 2011; Santos et al. 2015).

Table 1.2 (continued)

Author(s) Business model: definition Key elements

which will guide the entrepreneurial
action and the organizational invest-
ment, as well as delimiting the organi-
zational activities that can activate
exploitation of the opportunity.

Sorescu et al.
(2011)

A well-specified system of
interdependent structures, activities and
processes that serves as an organizing
logic for the firm to create value (for its
customers) and capture value (for itself
and for its partners).

Activities, format and governance

Boons and
Lüdeke-Freund
(2013)

Formed by the value proposal, which
can include ecological/social value and
economic value, through the supply of
products and services. The structure
should be founded on principles of sus-
tainable value chain management. The
customer interface should be concerned
with activating close relationships with
customers and other stakeholders, fol-
lowing a logic of wide-ranging respon-
sibility for production system
management and consumption, rather
than simply managing sales. The finan-
cial aspect should deal with distributing
costs and economic benefits among the
actors involved.

Value proposal, close relationships,
sustainability and social impact

Wirtz et al.
(2016)

A simplified and aggregate representa-
tion of activities relevant for the firm.

Strategy, resources, network, cus-
tomer, market supply, income, pro-
duction costs and procurement

Foss and Saebi
(2016)

«the design or architecture of the pro-
cesses of creating and delivering value,
including mechanisms for capturing
value» (cf. originally proposed by Teece
2010: p.172).

Value proposal, market segments,
value chain structure and system
architecture

Source: Own elaboration from Foss and Saebi (2015, 2016)
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In the view of George and Bock (2011:p.99), «a business model is the design of
organizational structures that can activate commercial opportunity». Therefore, a
business model of innovation implies finding a new way of organizing and config-
uring business (Casadesus-Masanell and Zhu 2013).

A business model reflects, therefore, the hypotheses considered by a given
organization’s management concerning the customer’s needs and the best way to
organize activities to create, deliver and capture value (Tikkanen et al. 2005; Teece
2010; Doz and Kosonen 2010).

Once the activities are articulated, the business model logic is submitted to a
market test, and it may be modified and retested considering the changes made in
environmental conditions (Teece 2010).

However, the review of the literature of reference on business models allows,
once more, identification of a gap, i.e., the lack of well-tuned instruments to allow
effective management of the lines of change and innovation in terms of the business
model, which would safeguard their evolutionary adaptation to market conditions
and changes inside the organization.

From an organizational perspective, an organization’s capacity to change its
business model is fundamentally influenced by its capacities and by the existing
design. Therefore, firms can cultivate the necessary conditions to embrace and
operate possible changes in its business model, by developing dynamic capacities
(cf. Teece 2010) that can serve as elements activating systematic change in the
business model.

It is of note that the literature itself made a necessary change by positioning the
process of managing business model change as a dynamic capacity (Doz and
Kosonen 2010; Demil and Lecocq 2010; Achtenhagen et al. 2013), but it fails
when it comes to identifying, distinctively, the transactional structure and dynamic
capacities necessary to support the very dynamics of change and innovation in the
business model.

Standing out in the literature is the view that dynamic business models are
essential determinants of firms’ performance (Teece 2010; McGrath 2010; Sosna
et al. 2010; Foss and Saebi 2015, 2016).

Foss and Saebi (2015, 2016) classify three types of change in the business model,
namely evolution, adaptation and innovation. This classification delineates the
different implications for the development of dynamic capacities, and in this way
casts light on the organizational dimension of business model dynamics.

This more organizational vision contrasts with an established approach in the
literature that highlights the disruptive capacity of new business models (cf. Voelpel
et al. 2004; Chesbrough 2010; Teece 2010) or the need to adapt them over time
(cf. Doz and Kosonen 2010; Demil and Lecocq 2010).

According to Foss and Saebi (2015), however, this established approach does not
answer an additional need that consists of developing the organizational capacity to
systematically manage and implement changes in the business model. Therefore, the
design methodology of the business model emerges as a possible systematic
approach to all an organization’s dimensions, as (re)definition of the so-called
value proposal, in dynamic terms, requires the identification and valuation of
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partners, resources, relationships, customers, relevant markets and above all internal
organizational aspects in an uninterrupted way.

1.4.2 Elements of the Business Model Structure

Drucker (1994) argues that an organization’s business model, or to use this respected
author’s own terminology, the “business theory”, has three parts, namely, the
assumptions about the organization’s environment, the organization’s specific mis-
sion and the key competences necessary to fulfill that mission. Taken together, those
assumptions define the reasons for which the organization is remunerated, the results
with special significance and the critical factors that must be highlighted to hold on
to its competitive position.

Various studies underlined three key elements of the business model structure,
namely: delivering a value proposition to customers; the activities required for that
delivery; and a logic of how those activities create profit for the firm (Amit and Zott
2001; Magretta 2002; Chesbrough and Rosenbloom 2002; Johnson et al. 2008;
Teece 2010; Zott and Amit 2010; Zott et al. 2011).

Although the income-generating model has warranted much attention from
researchers, it is in the so-called business system (i.e., in the collection of all the
activities through which the value proposition delivery is processed) that the critical
substance of the business model lies (Itami and Nishino 2010).

According to Morris et al. (2005), the business model corresponds to detailed
specification of the activities a firm undertakes to exploit a previously identified
business opportunity.

Consequently, it is based on information and knowledge, through which the firm
can gather partners, suppliers, customers and other parties in its network (Voelpel
et al. 2004), added to subjective components, such as cognitive aspects relating to the
firm’s limits and the competition, as well as to economic, competitive and institu-
tional contexts able to affect the organization and the range of benefits that must be
included in the product supply (Doz and Kosonen 2010).

According to the perspective of Osterwalder (2004), the main elements of the
business model structure are presented in Table 1.3 below.

1.4.3 Business Model Dynamics and Innovation

Although the view that business models can be subject to innovation has existed
since the study by Mitchell and Coles (2003), only very recently do research efforts
appear to have woken up to a situation still to be explored (Zott et al. 2011).
However, innovation of the business model is a construct requiring greater clarifi-
cation (Suddaby 2010), as its opacity hinders its operationalization and its very
measurement (Casadesus-Masanell and Zhu 2013).
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Table 1.3 Main elements of the business model structure

Studies
Value
proposition

Income and
costs

System of
activity

Relationship
with the
customer Partners

Hamel (2000) Market
product/
range

Pricing
structure

Key processes Relationship
dynamics

Suppliers;
partners; and
colligations.

Amit and Zott
(2001)

Transaction
component

Configuration
of architecture

Transaction
component

Alt and Zim-
mermann
(2001)

Sources of
income; and
business logic

Structure; and
processes

Processes Structure

Applegate
(2001)

Product and
service
supplied

Benefits
received by
the firm;
financial per-
formance;
income; and
cost structure

Operational
model

Sales and
marketing
model;
brand; and
reputation

Partners

Linder and
Cantrell
(2001)

Value
proposition

Pricing
model; and
income model

Commerce
process model

Commercial
relationship

Magretta
(2002)

What does
the cus-
tomer
value?

How do we
make money
from this
business?

Afuah and
Tucci (2003)

Value for
the
customer

Pricing;
source of
income; and
cost structure

Connected
activities;
value
configuration

Chesbrough
and
Rosenbloom
(2002)

Value
proposition

Cost structure Value chain
structure

Position on
the value
chain

Gordijn
(2002)

Value
supply

Value transfer Configuration
of 3e value

Actors

Bonaccorsi
et al. (2006)

Income; cost
structure

Brousseau
and Penard
(2006)

Income flow;
cost structure;
and income
generation

Assembly
costs

Knowledge
management

Transaction
costs

Osterwalder
and Pigneur
(2010)

Products
and services
supplied to
a customer
segment

Difference
between what
value pays
and what it
costs to orga-
nize
production

Includes the
phases of the
value chain, as
well as
resources and
key capacities

Management
of relations,
affections
and feelings
with the
customer

Competitors,
financing
entities, sup-
pliers, cus-
tomers, etc.

Source: Elaborated from Birkinshaw and Ansari (2015)
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Schneider and Spieth (2013) identify three generic themes in this area of work,
namely: (i) pre-requisites; (ii) process; and (iii) effects; drawing attention to the need
to carry out more research into the process and elements of the business model
structure, and into the activating factors and anticipatory factors of the growing
environmental volatility (Schneider and Spieth 2013).

For Birkinshaw and Ansari (2015), organizations can identify opportunities
created through competitive and technological surveillance, with a strategic moti-
vation, and in this way capitalize on associated developments, through changes in
various elements of the business model (cf. presented earlier in Sect. 1.4.2.).

Foss and Saebi (2016) identify four fundamental focus areas in the literature on
business model innovation (see Table 1.4), namely, conceptualization and classifi-
cation of forms of business model innovation; process of business model innovation;
business model innovation as a result; and implications of business model innova-
tion in organizational and performance terms.

In the conceptual aspect, business model innovation concerns the creation of a
new value proposition and reconfiguration of the business system in order to give
support to the underlying value proposition (Osterwalder 2004; Markides 2006).

Business model innovation represents a new, holistic form of organizational
innovation that requires theory building, operationalization and testing.

Studies carried out concerning the CEO’s responsibility indicate that business
model innovation is a key source of sustained value creation (IBM Survey 2006),
even if this implies adoption of a philosophy of continually introducing new
products and services, as a source of competitive advantage (Economist Intelligence
Unit 2005).

Aiming to compile the different conceptualizations of business model innovation,
which are quite scattered in the literature, Table 1.5 presents a selection of definitions
in chronological order.

Earlier studies indicate that firms usually turn to two main activities, i.e., exper-
imentation and introduction, to create, change or adapt the business model.

Morris et al. (2005) argue that the innovation process emerges above all as a
function of different conditions and situations, not resulting from a solid plan,
inasmuch as it originates through a learning process of the trial and error type, and
not by applying a set of “golden rules”.

As for the implications of business model innovation, innovative business models
are found to have a positive influence on performance, even in volatile environments
(Zott and Amit 2007).

In similar terms, Cucculelli and Bettinelli (2015) conclude that established firms
that innovate their business models end up recording positive effects on their
performance.

Nevertheless, according to Chesbrough (2010), the crux of business model
innovation is not only related to reconfiguration of the objective elements of the
business model. In fact, firms have a sharp awareness of the changes required in their
business model, but when they try to operate these changes, they usually come up
against quite substantial barriers to change.
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The literature on organizational change and strategic renewal provides various
ways to explore the topic of how organizations can progress through the change
processes.

In this connection, Bock et al. (2012) identify, in theoretical terms, the effects of
culture and structure on the firm’s strategic flexibility, in the course of the business
model innovation process. In turn, Hamel (2000) and Markides (2006) present, in

Table 1.4 Business model innovation: research focus areas

Focus areas Method Examples

1.1. Conceptualization and classi-
fication of forms of business
model innovation

Conceptual
approach and
examples of cases

Markides (2006, 2008), Johnson et al.
(2008), Koen et al. (2011), Santos
et al. (2009), Sorescu et al. (2011),
Amit and Zott (2012)

Data search Giesen et al. (2007)

1.1.1.2. Process of business model
innovation

Conceptual
approach and
examples of cases

Deshler and Smith (2011), Berglund
and Sandström (2013), De Reuver
et al. (2009), Evans and Johnson
(2013), Girotra and Netessine (2013,
2014), Cavalcante (2014)

Individual case
studies and multi-
ple case studies

Demil and Lecocq (2010), Doz and
Kosonen (2010), Dunford et al.
(2010), Moingeon and Lehmann-
Ortega (2010), Sosna et al. (2010),
Deshler and Smith (2011), Pynnonen
et al. (2012), Enkel and Mezger
(2013), Frankenberger et al. (2013),
Günzel and Holm (2013),
Achtenhagen et al. (2013), Aspara
et al. (2013), Khanagha et al. (2014),
Dmitriev et al. (2014), Mezger (2014)

Content analysis Bohnsack et al. (2014)

Experimental
analysis

Eppler et al. (2011), Eppler and
Hoffman (2012)

3. Business model innovation as a
result

Individual case
studies and multi-
ple case studies

Anderson and Kupp (2008),
Gambardella and McGahan (2010),
Sánchez and Ricart (2010), Yunus
et al. (2010), Wirtz et al. (2010),
Abdelkafi et al. (2013), Richter
(2013), Visnjic Kastalli and Van Looy
(2013)

4. Implications of business model
innovation in organizational and
performance terms

Data search Pohle and Chapman (2006), Zott and
Amit (2007), Giesen et al. (2007),
Aspara et al. (2010), Bock et al.
(2012), Hall and Wagner (2012),
Huang et al. (2013), Denicolai et al.
(2014), Wei et al. (2014), Velu and
Jacob (2014), Cucculelli and
Bettinelli (2015), Kim andMin (2015)

Source: Elaborated based on Foss and Saebi (2016)
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Table 1.5 Business model innovation: selected definitions

Author(s) Definitions

Mitchell and Coles
(2004)

Process of developing and substituting the business model for the
supply of a previously unavailable product or service to customers
and final users

Markides (2006) Discovery of a business model that is considerably different from an
existing business model

Santos et al. (2009) Reconfiguration of activities in an existing business model, which is
new to the product/service market in which the company competes

Aspara et al. (2010) Set of initiatives to create new value, challenging the existing,
specific business models of a given industry, its roles and relation-
ships in certain geographical areas of the market

Gambardella and
McGahan (2010)

Business model innovation occurs when a firm adopts a new
approach, for the purpose of commercializing its underlying assets

Yunus et al. (2010) Business model innovation refers to the generation of new sources of
profit, finding a new value proposition or new combinations of a
value constellation

Sorescu et al. (2011) A change beyond current practices in one or more elements of a retail
sales business model (for example, retail format, activities and gov-
ernance) and their interdependences, contributing in this way to
changing the retailer’s organizational logic, in terms of creating and
appropriating value

Amit and Zott (2012) Redefinition of the business model regarding: (i) content (adding
new activities); (ii) structure (connecting activities differently); and
(iii) governance (changing the parts that perform the activities)

Bucherer et al. (2012) Process that deliberately changes a firm’s principle elements, as well
as its business logic

Abdelkafi et al. (2013) Modification or improvement of at least one of the business dimen-
sions for generating value

Aspara et al. (2013) Change in the perceived logic of how the firm creates value,
concerning the links established between different firms, favoring
value creation, following a time logic

Berglund and Sandström
(2013)

Introduction of a new business model aiming to create commercial
value

Casadesus-Masanell and
Zhu (2013)

The search for new operating logics for the firm and new ways to
create and capture value for its stakeholders, focusing primarily on
the discovery of new paths to generate income and define value
propositions for customers, suppliers and partners

Khanagha et al. (2014) Set of incremental changes in the individual components of business
models, including enlargement of the existing business model and
the introduction of parallel business models, or even a break with the
existing business model, which may potentially imply replacing the
existing model with a different one.

Foss and Saebi (2016) Business model innovation, which in itself can be a new source of
innovation (complementing the traditional ones of product, process,
organizational, marketing forms, etc.) and building a sustained
competitive advantage.

Source: Elaborated based on Foss and Saebi (2016)
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applied terms, the challenges faced by executive managers in the demanding task of
implementing new business models. Despite recording a growing number of studies
on how a firm (re)configures itself in relation to other actors, a gap remains, as little is
known about the changes to operate, above all internally. Here, the study by Zott and
Amit (2010) should be highlighted, in that it is one of the few to underline the
importance of internal governance as a key component of the business model
structure. However, other important facets of a firm’s internal organizational struc-
ture in relation to the surrounding environment are not duly dealt with in the
literature, for example, the systems, processes, activators of absorptive capacity,
styles of working, human resources and connection factors.

Returning to the view of Birkinshaw (2012) and Birkinshaw and Ansari (2015), a
firm’s management model corresponds to decision-makers’ set of choices
concerning the different ways to: perform the work; coordinate activities; make
decisions; set objectives; and motivate employees. All these facets, added to absorp-
tive capacity and the strategic option of open innovation, have a direct relationship
with business model innovation and its implementation, considering intrinsic (inter-
nal) factors and connecting (external) factors.

This is the motivation, in the scope of this book, for paying special attention to the
transactional structure of the business model, in the context of open innovation and
strategic coopetition, in this way integrating the fourth focus area devoted to
investigating business model innovation (cf. presented in Table 1.5), assessing its
implications, in organizational (internal and external) terms and regarding innova-
tive performance represented by the capacity to generate innovation.

1.4.4 Organizational (re)configuration in Open Innovation

Returning to the transaction costs approach, if the costs of open innovation are not
greater than the costs of internal organization of production, then it will be advan-
tageous to implement open innovation schemes.

However, organizations that intend to implement open innovation should have a
certain organizational flexibility and be interested in restructuring their business
models, for better absorption of the impacts of open innovation strategies
(Chesbrough and Schwartz 2007; van der Meer 2007; Hienerth et al. 2011; Keinz
et al. 2012).

Therefore, the option to adopt an open innovation business model requires the
organization to follow an orientation of open innovation, with reflections on its
internal structure and its external relations.

As mentioned by Foss and Saebi (2015), there is a gap in the literature of
reference regarding the link between business models and open innovation. There-
fore, additional research efforts and understanding are required in relation to how
organizations in general and firms in particular should be structured, in order to
implement a strategy of open innovation with their preferred partners and in this way
strengthen their capacity to absorb innovation in organizational terms.
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The open innovation business model must ensure that the strategy’s definition
functions as an integrated whole. Therefore, such a model should be designed to
safeguard the organization’s specificities and the set of links with internal and
external stakeholders.

From an organizational perspective, the business model is defined as being a
mechanism of organizations’ structuring and design, allowing configuration of
organizational variables (Winter and Szulanski 2001), as well as adding value to
the transactions established between the firm and stakeholders and having a positive
impact on the organization’s performance.

According to Foss and Saebi (2015), firms can design their business models in
line with their strategic objectives. For example, in the commercial aviation sector,
Ryanair follows a business model known by themes, including the no-frills model.
In turn, Apple, Nespresso and Delta use the so-called customer lock-in model.

Van de Vrande et al. (2006) and Petroni et al. (2011) highlight the concept of
open innovation entry, which covers different practices associated with open inno-
vation, namely monitoring the external environment for ideas, acquisition of external
technology, actively seeking crowdsourcing, innovation competitions, joint venture
formation, involvement in R&D alliances, licensing university technology or par-
ticipation in large-scale networks for the purpose of coordinating innovative activity.

These strategies of open innovation entry require different and customized
business models, representing a recent tendency in studies which begin to address
a critical topic, i.e., the different ways in which organizations can (re)design their
business models, in order to better adjust their content, their structure and their
governance to open innovation (Hienerth et al. 2011; Storbacka et al. 2012; Pereira
and Leitão 2016).

In the line suggested by Hansen and Nohria (2004), in the open innovation
context, when an organization depends heavily on external sources of knowledge,
it is essential, as a complement, to implement internal networks which serve to
facilitate access to and absorption of the knowledge acquired in the receiving
organization’s innovation processes. Those internal networks represent the realign-
ment of the organizational structure, favoring the development of new capacities in
terms of knowledge and organizational practices.

According to Foss et al. (2011), organizations can make use of other organiza-
tional and management practices. These are the cases, for example, of delegation,
horizontal and vertical communication, and attributing rewards for the share of
knowledge.

Salge et al. (2012) complement the previous perspective, highlighting other
instruments such as specific incentive systems for innovation, developing the inter-
nal research capacity and cross-functional collaboration between departments
devoted to innovation.

Revisiting the paradigm of open innovation defined by Chesbrough et al. (2006),
a given organization should be able to identify and manage inward flows of
knowledge, in order to strengthen internal innovation and develop markets for the
purpose of external use of innovation. In this connection, firms can and must use
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external knowledge and internal and external ways to access the market when they
come to develop their own technology.

Contrary to the vision of a closed innovation system, this paradigm is based on a
dynamic process combining both internal and external ideas in systems that use open
innovation business models, for the purpose of defining those same systems’
requirements.

Aiming to create value added, those business models combine internal and
external knowledge, defining and implementing internal mechanisms to correspond
to the defined objective.

Chesbrough et al. (2006) consider R&D activities as an open system, since they
include knowledge that can be valued, whether it is obtained internally or captured
from external sources.

The same authors propose that open innovation involves all the knowledge
considered useful that can be channeled through a series of multiple sources and
can be created not only inside the organization but can also originate in a complex set
of agents (from the individual researcher/inventor to universities, laboratories and
research centers, manufacturing and prototype laboratories or technology-based
start-ups), in which context R&D organizations should identify, connect and lever
external sources of knowledge, from a logic of an open process focused on
innovation.

According to Dahlander and Gann (2010), interaction between organizations is
fundamental, since to innovate any organization has to be involved with different
types of partners, in order to acquire ideas and resources from the external environ-
ment, namely alternative ways to access talent, new results of intellectual property,
innovative technology that can be licensed or transferred permanently, or new forms
of collaboration in geographically distant locations.

van de Vrande et al. (2006) and Petroni et al. (2011) emphasize the importance of
inward flows of open innovation, which involve different practices associated with
open innovation, namely surveillance of the external environment to identify ideas,
the acquisition of external technology, actively seeking sources of ideas (of the
crowdsourcing type), competitions for ideas, formation of joint ventures, involve-
ment in R&D alliances, licensing technology from universities and participation in
international networks to coordinate innovative activities. The inward flows associ-
ated with open innovation strategies require the definition of different and custom-
ized business models.

Other authors, for example Kirschbaum (2005), stress the importance of creating
open innovation business units or task forces, while Huston and Sakkab (2006)
underline the need to form cross-functional teams especially designated to capture
external sources of knowledge.

Chiaroni et al. (2010) also studied the effects of attributing new organizational
roles, namely through defining the person responsible for changing the paradigm of
closed innovation to that of open innovation, or nominating those responsible for
supervising the links between the firm and external stakeholders.

According to Foss et al. (2011), firms must use alternative organizational and
management practices. These, for example, are the cases of extensive delegation of
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intensive communication, both laterally and vertically, as well as giving rewards for
knowledge-sharing.

For Foss and Saebi (2015), as presented in Fig. 1.1 below, a continuum
(or uninterrupted sequence) of “openness” should be followed throughout the
three dimensions of the business model: (i) content; (ii) structure; and (iii) gover-
nance. In addition, as a contingency, consideration should be given to implementa-
tion of different strategies of open innovation, as a function of crossing the
dimensions referred to above and the focus of action, namely market, crowd,
collaboration or network (as presented in Table 1.6).

1.4.5 Identifying the Characteristics of Transactional
Structure

In the literature on transactional structures, the most rigorous definitions of con-
structs concerning business models cover the themes of logistics and income gener-
ation (Mahadevan 2000).

The construct of the deductive nature proposed by Amit and Zott (2001) aims to
explain the mechanisms for creating value in electronic business. According to the

Legend: MN=Business model; MNA=Open business model; MNPA=Business model with open platform.

Level of co-creation value

Type of knowledge flow
(Level of permeability)

Level of collaborative capacity

Low

MN: Content

MN: Structure

MN: Governance

Low

High

High

Multilateral Unilateral Dyadic

MNA centered on 

efficiency

MNA centerd on the 

user

MNA centered on 

collaboration
MNPA

MNA centered on 

efficiency

MNA centered on 

efficiency

MNA centered on the 

user

MNA centered on the 

user

MNA centered on 

collaboration

MNA centered on 

collaboration

MNPA

MNPA

Fig. 1.1 Continuum of open business models. Source: Adapted from Foss and Saebi (2015)
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authors’ proposal, the business model is a mechanism of unification that describes
the content, structure and governance of transactions (cf. Table 1.3, presented in
Sect. 1.4.2).

The firm’s performance is a function of the business model’s specific character-
istics (Zott and Amit 2007), as well as of the degree of adjustment between business
models and strategy (Zott and Amit 2008). The conjugation of these perspectives has
usually come to be applied to activities involving electronic business, particularly in
the development of cluster type solutions and business typologies that contribute to
deconstructing the traditional characteristics of exchange (Bienstock et al. 2002).

Definition of the business model based on the transactional structure of exchange
is particularly attractive, as it is grounded on observation of the firm’s behavior,

Table 1.6 Open innovation business models: a contingency analysis tool

Four strategies of open innovation

Market-based
innovation strategy

Crowd-based
innovation
strategy

Collaboration-
based innovation
strategy

Network-based
innovation
strategy

Dimensions
of the busi-
ness model
(BM)

BM
Centered on
efficiency

BM
Centered on the
user

BM
Centered on
collaboration

BM
Centered on the
open platform

(i) Content Value proposition
centered on effi-
ciency, activated
by reducing trans-
action costs and
coordination

Value proposi-
tion centered on
the user, with
inward flows
from user
communities

Radical innova-
tions and opening
a new market
segment

The business
model functions
as an innovation
platform (of the
open hub type)
open to multiple
stakeholders.

(ii) Structure � Redefinition of
the role of the
internal R&D sys-
tem
� structure cen-
tered on efficiency

– Idea-forming
stage of the
innovation pro-
cess external-
ized to the
crowd.

– Competitors,
users, suppliers
and customers
become key part-
ners in the inno-
vation process

� Reorganization
of the production
and distribution
system
� Need to orga-
nize a comple-
mentary internal
network

(iii)
Governance

� Monetary
reward to the sup-
plier of external
knowledge
� Use of “integra-
tion of experts” to
absorb the knowl-
edge available in
the market.

– Monetary
prizes to recog-
nize external
suppliers of
knowledge
– Incentives to
engage and
manage user
communities,
for the
employees
themselves

– Based on con-
tracts, sharing
rewards with the
external supplier
of knowledge
– Incentives for
the employees
themselves to
engage with lead-
ing users and alli-
ance partners

– Providing
incentives for the
employees them-
selves to become
involved with a
multiplicity of
partners (individ-
uals, firms and
communities)
– Redistribution
of risks and
rewards

Source: Own elaboration based on Foss and Saebi (2015)
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combines elements of entrepreneurship with strategy and presents a spectrum of
opportunities for building theory and empirical applications.

Fiet and Patel (2008) argue that some business models have been marked by a
transfer of transactions with a risk for external resources, without assuring appro-
priate compensation.

The transactional approach of Amit and Zott (2001) underwent various develop-
ments, namely through assessment of the results of strategic investment in growth, in
the dot-com post-crisis scenario (Eisenmann 2006) and value creation through the
acquisition of firms in the internet sector (Uhlenbruck et al. 2006).

The research topic of the transactional nature of the business model has so far
been explored through diverse applications, above all in more technological areas,
but needs to be deepened in terms of building theory and developing empirical
applications that contrast different sectors of economic activity.

For George and Bock (2011), the organizational structures of the business model
present three dimensions: resource structure; transactional structure; value structure.
Firstly, resource structure relates to the static architecture structure of the firm’s
organization, technology production and the resources employed to serve customers.
Secondly, transactional structure corresponds to the organizational configuration
that determines key transactions with the different partners and stakeholders.
Thirdly, value structure represents the system of rules, expectations and mechanisms
that determine the activities of creating and capturing value.

Regarding the characteristics of the business model’s transactional structure,
according to the research carried out by the same authors based on content analysis,
in the definition of both a generic business model and a specific business model, a
substantial majority of participants in the study mention the following as character-
istic elements: the product; production technology; and the type of resource used;
which is adjusted, to a certain extent, to a contingency approach, as firms with
similar products and production technology also tend to present business models
with similar characteristics.

Nevertheless, the resource structure of the business model should be identified,
broken down and deepened in relation to the characteristics of the transactional
structure, considering that the latter is formed of the resources able to provide value
differentiation for the firm.

Returning to the perspective of George and Bock (2011), the resource structure of
a business model corresponds to the organizational configuration of resources,
capacities and activities, irrespective of the value generated, in subjective or objec-
tive terms, from those resources.

That perspective has the advantage of forming a way to improve routines,
activities or business models based on flows.

Firstly, a business model drawn up as an independent package of routines (Winter
and Szulanski 2001) is in truth a map of the basic level of the firm’s activities, which
does not ensure the necessary correspondence with the demanding level of practical
business model implementation.

Secondly, although the main value-generating activities are intrinsically linked to
organizational structures, in the small firm context, the growth of administrative
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structures found especially in small and medium-sized enterprises (SME), creates a
need for greater coordination of those activities, favoring a greater distance between
the specific characteristics of activities and the characteristics of the business model.

Thirdly, the area of work that deals with routines and analysis based on activities
is greatly concentrated on large, mature organizations (Nelson and Winter 1982),
which clearly opens the field for new applications of the business model construct, of
the type centered on opportunity and especially in the SME context.

Therefore, and following the suggestion of George and Bock (2011), the elements
underlying resource structure form the general basis: of the organizational structure;
of the nature of the firm’s primary production systems; of the structures to support
development and accumulation of critical resources to reinforce value; as well as of
the whole range of aspects implicit in organizational structure, for example, the
culture that coordinates activities. Each of these elements can be broken down into a
variety of organizational components, but some of them will reveal interesting
characteristics of a resource structure that operate and serve, holistically, the under-
lying opportunity.

The strategic option to open up the organic structure, rather than the traditional
choice of closing the organization in on itself, for example, with the exclusive
development of internal R&D activities, should be based on designing a business
model of open innovation, and so not be only a question of a decision-making
process about resources.

For Foss and Saebi (2016), an organizational architecture that penetrates the
lowest levels of the structure and endangers the so-called casual hierarchy, conju-
gated with a cooperative culture, are key components of the resource structure that
evolve simultaneously with the organization’s linked packages of (internal and
external) resources and activities.

All these characteristics of the transactional structure can then strengthen the
business’s strategic position in a market which, although apparently saturated, can be
penetrated through a selected focus based on previous identification of a relevant
market and corresponding segment(s).

Therefore, resource structure provides the architecture in which firms’ strategic
resources should be strategically incorporated, without the obligation to derive
necessarily from any decision or statement of the strategic plan, to be able to
implement contingency allocation and management.

For the above reasons, the need becomes clear to deepen research efforts and
understanding of how resource structure and strategy can evolve, simultaneously and
contingently.

Giving continuity to the suggestions of Zott and Amit (2007) and George and
Bock (2011), this book intends to contribute to advancing understanding of the
importance of transactional structure in open innovation business models, including
the interactions established between the firm and internal and external stakeholders.

It should be noted that this task is particularly demanding, as despite the trans-
actional nature of the main elements (see Table 1.3, of Sect. 1.4.2) of business
models: the value proposition; income and costs; the system of activity; relationship
with the customer; and partners; forming the basis of the macro level of
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organizational architecture, it is rare to find methodologies and evidence in the
literature that allow us to establish a direct link between the above elements and
the results obtained by the firm, regarding value-creation.

Fulfilment of this task is particularly important to differentiate the growing
variety of business models, above all those that resort to new information and
communication technologies, especially in multi-sided markets, using technological
platforms and user communities, with multiple roles and functions simultaneously.

Referring to the theoretical basis that serves as the grounding for this new
perspective, the literature provides a set of teachings on the characteristics of
transactional structures that are based, fundamentally, on transaction cost economics
(Williamson 1979) and on pioneering research into business models (Zott and Amit
2007); and highlights, above all, the need for better characterization of those
structures, rather than focusing on the content of transactions.

Consequently, the differences in terms of cost and supply structure (whether of
raw material and subsidiaries or of knowledge) linked to the supply of a specific
product/service, can differentiate the resource structures of the firms involved,
although many of the components of these same firms’ transactional structure may
be almost the same.

Until now, in this area of work, the most substantial research efforts have been
focused on electronic business with a transactional structure centered on efficiency
and blocking (Zott and Amit 2007; George and Bock 2011), but additional studies
are necessary to reveal the transactional nature at the intra-firm level (for example,
focusing on the internal factors of innovation), as well as at the inter-business (i.e.,
addressing the factors linking firms) and inter-institutional level (i.e., incorporating
the factors linking with institutions of the scientific-technological system), in a
context of more open and integrative organizational behavior, which contemplates
simultaneous analysis of the complex strategic scenario of co-existing cooperation
and competition.

Value-creation is a common denominator between the concerns of researchers
and managers interested in business models. In this respect it should be underlined
that the value associated with the business model incorporates the transactional
structure of value-creation, as well as the contingency analysis of detecting business
opportunity.

For George and Bock (2011), the transactional structure of value is the organi-
zational system that defines, supports and controls the processes of creating and
capturing value. That structure serves as a facilitator between the nature of the
underlying opportunity and the actual activation of that opportunity, via transac-
tional resources and elements.

In this domain, it is the differentiating nature of entrepreneurial co-creation that
establishes the limits for action and activates the mechanisms of entrepreneurial
action, functioning as a mediator between opportunity and different perceptions of
opportunity.

As the firm acts toward exploiting the opportunity, the elements of creating and
capturing value adjust with a high probability to resource development and transac-
tional elements, in the area of transaction possibilities. Identification and deepening
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of the transactional structure of value can provide a capacity to anticipate in terms of
strategic management, in this way providing high-level lines of action that will
connect the entrepreneur’s perception of the available value to the set of strategic
and contingency decisions that aim to maximize the value created and captured
over time.

1.5 Conceptual Model—Open Innovation Bridge: Tangram
Model

Taking as a reference the review of the literature on absorptive capacity and
revisiting the model proposed by Zahra and George (2002), a conceptual model is
now proposed, to design, identify and deepen the nature of the transactional structure
of open innovation business models, using internal and liaison factors, as well as
absorptive capacity and coopetition relationships, in order to strengthen ultimately
businesses’ innovative capacity, understood here as a mechanism to create and
capture value.

An alternative to the model by Zahra and George (2002) is proposed, integrating
the vision of Vega-Jurado et al. (2008), using different dimensions of absorptive
capacity and considering two groups of factors, namely internal factors and liaison
factors.

Combining in an innovative way the approach of Dana et al. (2008) on the
symbiotic basis of business innovative capacity with a typical organizational system
approach, it is considered plausible to couple the typology proposed by George and
Bock (2011), regarding definition of the elements forming the transactional structure
of value, i.e., transactional resources and elements.

Next, referring to what is set out in the literature of reference, and using a creative
design approach, Fig. 1.2 presents a pentagon representing the symbiotic process of
elements of the business model’s transactional structure, in a graphic approach
according to the book plan and the following interactive nexus: Open innovation
+Absorptive capacity + Coopetition -» Business innovation capacity.

Taking the previous symbiotic process as a reference, it becomes possible to
develop a gamification-type approach, which considers the five (5) components of
the symbiotic process of the elements of the business model’s transactional structure,
represented by seven (7) decision pieces, which can be grouped as follows:

• Component A: Absorptive capacity

(A1) Internal factors (resources);
(A2) Liaison factors (transactional elements);

• Component B: Open innovation

(B3) Internal R&D activities (resources);
(B4) External R&D activities (transactional elements);
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• Component C:

(C5) Strategic coopetition;

• Component D:

(D6) Critical elements of transactional structure (significant resources and trans-
actional elements);

• Component E:

(E7) Business innovation capacity.

Concerning component A, referring to internal factors (i.e., resources), and
considering the availability of data from CIS 2010—Community Innovation Survey,
the first includes, on one hand, variables representing internal factors (A1) of the
absorptive capacity construct, namely: acquisition of other external knowledge
(A11); acquisition of equipment, software and licenses (A12); employees’ academic
qualifications (A13); and employees’ training to carry out innovation activities

A1. Internal factors

(resources)

A2. Liaison factors

(transactional elements)

B3. R&D activities

internal

(resources)

B4. R&D activities

external

(transactional elements)

C. Strategic coopetition

D. Elem. of transactional structure

E. Business innovation capacity

S

A. Absorptive capacity

B. Open innovation

Fig. 1.2 Pentagon of the symbiotic process of resources and transactional elements of the business
model. Source: Own elaboration
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(A14). In addition, it includes variables representing the liaison factors (A2) of the
same absorptive capacity (i.e., transactional elements), namely: cooperation links
with consultants (A21); cooperation links with universities (A22); and cooperation
links with laboratories (A23). In turn, component B concerning the open innovation
construct is represented by two variables, namely, internal R&D activities (i.e.,
resources) (B3) and external R&D activities (i.e., transactional elements) (B4). As
for component C regarding strategic coopetition, this is represented by the variable
referring to cooperation links with other competing firms (C5). Concerning
component D, representing the critical elements of transactional structure (D6),
this results from estimating a logistic regression model presented in Sect. 1.4.
Empirical application, analysis and discussion. Component E regarding the business
innovation capacity construct (E7) is represented through the dependent
(or response) variable of the model identified above, i.e., product/service innovation.

Figure 1.3 presents the next conceptual model in the scope of the game entitled:
Open innovation bridge—Tangram model. In this gamification approach, an old
Chinese riddle is revisited, which allows the 5 previously identified components to
be coupled, using the design and placing of the 7 decision pieces proposed.

In the context of open innovation, the game of the open innovation bridge
represents the importance of identifying resources and transactional elements, to
activate innovation of the business model, the ultimate goal being to renew business
innovation capacity.

Resources should be identified in terms of the internal factors (A1) that determine
the firm’s absorptive capacity, as well as the internal R&D activities (B3), that
influence the firm’s strategic positioning as regards open innovation.

In turn, transactional elements can be detected in terms of liaison factors (A2),
where the different cooperation links with external stakeholders predominate,
namely consultants, universities and laboratories. In addition, these elements are
intrinsically linked to external R&D activities (B4) that are developed in order to
access external sources of knowledge.

The visual metaphor of the bridge-building task of open innovation aims to give
added importance to the decision piece: strategic coopetition (C5); which is founded
on the cooperation links with other competing firms. However, this task would not
be completed if it was not possible to identify the critical elements of the transac-
tional structure (D6) of the business model, so that, in the end, renewal of business
innovation capacity (E7) is processed.
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Chapter 2
Methodological Design and Empirical
Findings

2.1 Sample, Database and Model

This empirical application aims to assess the influence of internal and liaison factors,
characterized by different resources and transactional elements on business innova-
tion capacity, contrasting industrial firms and service firms, in the context of open
innovation with strategic coopetition.

Therefore, using the CIS 2010—Community Innovation Survey database, to
which access was gained through the inter-institutional protocol signed between
the National Statistics Institute and the Instituto Superior Técnico (IST) of the
University of Lisbon, data on Portuguese firms were collected and combined. The
sample is formed of 1133 firms, of which 562 are industrial and 571 services.1 After
confirming the statistical validity of both sub-samples, they are submitted to an
estimation process, resorting to a logistic regression, in order to estimate the prob-
ability associated with different determinant factors of business innovation capacity.

A logistic regression is justified as this empirical application involves the model-
ing of response variables, of the binary type. Binary data are very common in the
typology of categorical data, their modeling being included in the category of linear
regression models (McCullagh and Nelder 1989).

This type of regression is appropriate to analyze the relationship between a
categorical variable and one or more predictive variables (Peng and So 2002).
Logistic regression is a method with simplified use, inasmuch as it facilitates
substantive interpretation of parameters, as well as forecasting probable locations
of occasional events, which have not yet been observed (Agresti 1996).

1Division of the sample was according to the 2nd revision of NACE—Statistical Nomenclature of
Economic Activities from Eurostat, as regards coding by sector of activity: http://ec.europa.eu/
eurostat/cache/metadata/Annexes/htec_esms_an3.pdf
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It should be noted that the database was treated in order to eliminate situations of
missing data, since logistic regression does not allow treatment of this type of
situation (Zhang et al. 2014).

Therefore, a selected specification of a logistic regression model was used to
forecast the influence of a set of binary variables on the binary response variable
regarding product/service innovation, irrespective of being an industrial or service
firm, considering the residual term (εk).

The estimation process is based on application of the maximum likelihood
procedure and takes into consideration the specification of the following model2:

Logit CIEið Þ ¼ β0 þ β1FI1 j þ β2FL2k þ β3I&Dint3l þ β4I&Dext4m
þ β5Coop5n þ εk ð2:1Þ

where: CIEi ¼ Business innovation capacity (E7); FI1j ¼ Internal factors (A1);
FL2k ¼ Liaison factors (A2); I&Dint3l ¼ Internal R&D activities (B3);
I&Dext4m ¼ External R&D activities (B4); Coop5n ¼ Strategic coopetition (C5);
and εk ¼ Error term; with: i ¼ 1,. . .,1133 firms; j ¼ 1,. . .,4; k ¼ 1,. . .,3;
l ¼ m ¼ n ¼ 1.

The logistic regression functions are calculated considering the logarithm of
probabilities: logit(P) ¼ log P/(1�P). As recommended by Finney (1947), despite
the possibility of representing the relationship between a logit-type or probit-type
model by the following:

Logit � π=
ffiffiffi

3
p� �

∙Probit; ð2:2Þ

the use of logit-type models is preferable in the presence of extreme levels of
independent variables or when we have databases with a high number of observa-
tions, which is adjustable to the present empirical application.

2.2 Variables

2.2.1 Dependent Variable

In the context of this empirical application, interest is centered on identification of
the critical elements of the component referring to the transactional structure (D6) of
the open innovation business model, using the (internal and liaison) factors activat-
ing absorptive capacity that can affect the component representing the innovation
capacity of industrial or service firms (E7). Therefore, the dependent (or response)
variable represents product/service innovation (in this application, a new variable

2Hereafter, to facilitate comprehension of the articulation between the proposal: Open innovation
bridge—Tangram model; and the empirical application; the identification codes referring to the
components of the conceptual model proposed in Sect. 2.5 will appear in parentheses.
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was calculated capturing whether the firm created product innovations and/or service
innovations), which is a binary variable corresponding to product/service innovation
(i.e., equal to 1 for a firm that introduced a product/service innovation to the market,
and equal to 0 otherwise). That variable excludes new products/services acquired
from other firms or simple esthetic improvements. The dependent variable is used as
a proxy to assess business innovation capacity, in the molds previously applied by
Tether (2002), Quintana-Garcia and Benavides Velasco (2004), Rusko (2011) and
Pereira and Leitão (2016), according to the data available on the CIS Survey.

2.2.2 Independent Variables

A set of independent variables was selected to represent the component referring to
absorptive capacity (A). Firstly, consideration was given to internal factors
(or resources) (A1) that determine business innovation capacity, namely: acquisition
of another type of external knowledge (A11); acquisition of equipment, software and
licenses (A12) (Nelson and Winter 1982; March 1991; Lundvall and Johnson 1994;
Van den Bosch et al. 1999; Johnson et al. 2002; Zahra and George 2002; Nerkar and
Roberts 2004; Vinding 2004; Miller et al. 2007; Rothaermel and Alexandre 2009;
Heras 2014; Pereira and Leitão 2016); employees’ academic qualifications (A13)
(Cohen and Levinthal 1989, 1990, 1994; Rothwell and Dodgson 1991; Mangematin
and Nesta 1999; Narula 2004; Vinding 2000, 2004; Giuliani and Bell 2005); and
employees’ training to develop innovation activities (A14) (Nelson and Winter
1982; March 1991; Delaney and Huselid 1996; Koch and McGrath 1996; Nerkar
and Roberts 2004; Miller et al. 2007; Heras 2014). Secondly, regarding the liaison
factors (or transactional elements) (A2), these included cooperation links with
consultants (A21), universities (A22) and laboratories (A23) (Jaffe 1989; Cockburn
and Henderson 1998; Cohen et al. 2002; Kostopoulos et al. 2011; Li 2011; Vasudeva
and Anand 2011; Pereira and Leitão 2016).

Thirdly, the open innovation component (B3), considers a variable referring to
internal R&D activities (Cohen and Levinthal 1989; Gambardella 1992; Cassiman
and Veugelers 2006; Li 2011; Pereira and Leitão 2016). Fourthly, the variable
representing external R&D activities is used (Nelson and Winter 1982; March
1991; Lundvall and Johnson 1994; Van den Bosch et al. 1999; Johnson et al.
2002; Zahra and George 2002; Nerkar and Roberts 2004; Vinding 2004; Miller
et al. 2007; Rothaermel and Alexandre 2009; Heras 2014; Pereira and Leitão 2016).

As for the component related to strategic coopetition (C5), an informative
variable about cooperation with competing firms is considered (Lundvall 1988;
Jaffe 1989; Freeman 1991, 1994; Sako 1994; Shaw 1994; Brandenburger and
Nalebuff 1996; Coombs et al. 1996; Dussauge et al. 2000; Garraffo 2002; Tether
2002; Cohen et al. 2002; Quintana-Garcia and Benavides-Velasco 2004; Rusko
2011; Pereira and Leitão 2016).

Table 2.1, below, presents a concise description of the variables, using the
descriptive statistics and the corresponding coefficients of linear correlation.
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2.2.3 Control Variables

For control purposes, the classification of economic activities mentioned above is
used: NACE Eurostat; including two-digit disaggregation by sector of activity (the
sector codes available on the CIS 2010 database).

Therefore, a dichotomic variable was calculated, this having been disaggregated
into industrial firms and service firms. In addition, size was used as a control
variable, since this is an instrumental variable commonly used in the literature
containing empirical applications on entrepreneurship, open innovation, business
innovation capacity and SME management. Here, the number of employees was
divided in three intervals, namely: [1; 49]; [50; 249]; and �250 employees.

2.3 Results

2.3.1 Descriptive Statistics and Multicollinearity Analysis

Table 2.1 presents a set of descriptive statistics for a database that includes 1133
firms. The database is of a considerable size, making it a real asset to ensure the
robustness of the estimators obtained in this analysis. Concerning the sample
formation, service firms account for 50.4%, while industrial firms make up 49.6%
of the total.

Referring to the descriptive statistics presented in Table 2.1, on average, firms are
observed to have between 0 and 49 employees. Furthermore, 81% of firms created
product innovation, and it stands out that regarding resources: 56% usually acquired
other external knowledge (A11); 21% acquired equipment, software and licenses
(A12); 68% had employees with higher education (A13); 21% of firms organized
training actions for employees in areas related to innovation (A14); and 45% carried
out internal R&D activities (B3). In addition, concerning transactional elements:
43% formed cooperation relationships with consultants (A21); 54% with universities
(A22); 60% with laboratories (A23); and 60% also carried out external R&D
activities (B4). As for carrying out actions of strategic coopetition (C5), 28% showed
coopetition relationships with other competing firms.

Table 2.2 presents the VIF (Variance Inflation Factor) coefficients obtained for
the above-mentioned variables, which are situated between 1 and 5, indicating the
existence of some linear correlation between the variables, although not sufficient to
cause a problem of multicollinearity.
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2.3.2 Synthesis and Contrast of the Empirical Evidence

The empirical evidence is now summarized and contrasted, with reference to
operationalization of the decision pieces included in the Tangram model: Open
innovation bridge; already presented in the conceptual model proposed (see
Fig. 1.3), regarding the effects of resources, transactional elements and strategic
coopetition on business innovation capacity.

Remember that the generic objective of this application is to identify the critical
elements of the component related to the transactional structure (D6) of the open
innovation business model, using the (internal and liaison) factors activating absorp-
tive capacity that can affect the component representing the innovation capacity of
industrial or service firms (E7), as well as analyzing whether those elements vary
according to the firm being industrial or a service.

From the results presented below in Table 2.3 for ‘All firms’ and considering as
dependent (or response) variable: business innovation capacity; it is concluded that,
for the firms analyzed, using the Chi-squared test, the likelihood ration is 89.053,
with a probability value ( p) of 0.000, confirming that the estimated model is
statistically significant, in global terms.

Therefore, for the total sample, and concerning resources, acquisition of other
external knowledge (A11) is seen to have a positive and significant effect on
business innovation capacity. The empirical evidence obtained here confirms the
results obtained in previous studies, such as Nelson and Winter (1982), March

Table 2.2 Multicollinearity analysis

Tangram model Variables
Standard
coefficients Sig. VIF

CIE Product/service innovation (E7) 0.07 0.23 1.14

Resources Acquisition of other external knowledge
(A11)

0.00*** 0.00 1.22

Acquisition of equipment, software and
licenses (A12)

�0.01 0.93 1.98

Employees’ academic qualifications (A13) 0.06 0.20 2.11

Employees’ training to develop innovation
activities(A14)

0.06 0.76 2.21

Internal R&D activities (B3) 0.07** 0.03 1.38

Transactional
elements

Cooperation links with consultants (A21) 0.05** 0.01 1.45

Cooperation links with universities (A22) �0.04 0.16 1.77

Cooperation links with laboratories (A23) �0.16 0.34 3.15

External R&D activities (B4) 0.10** 0.03 1.35

CE Strategic coopetition (C5) 0.09 0.12 1.47

Controls NACE (Cont_1) �0.07*** 0.00 2.57

Size (Cont_2) 0.04 0.14 1.13

Sector (Cont_3) �0.07*** 0.00 2.57

N ¼ 1133; *P � .10; **P � .05; ***P � .01
Source: Own elaboration
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(1991), Lundvall and Johnson (1994), Van den Bosch et al.(1999), Johnson et al.
(2002), Zahra and George (2002), Nerkar and Roberts (2004), Vinding (2004),
Miller et al.(2007), Rothaermel and Alexandre (2009) and Heras (2014). Further-
more, a positive and significant effect of internal R&D activities (B3) is also found,
which agrees with the results obtained in previous studies (Cohen and Levinthal
1989; Gambardella 1992; Cassiman and Veugelers 2006; Li 2011; Leitão and
Pereira 2016).

As for transactional elements, the empirical evidence obtained here confirms a
positive and significant effect of cooperation links formed with consultants (A21) on
determination of business innovation capacity. This evidence is also consistent with
and confirms the earlier work by Jaffe (1989), Cockburn and Henderson (1998),
Cohen et al. (2002), Kostopoulos et al. (2011), Li (2011), Vasudeva and Anand
(2011) and Pereira and Leitão (2016). There is also a positive and significant effect
of the acquisition of external R&D activities (B4), agreeing with the results obtained
in earlier studies, such as Nelson and Winter (1982), March (1991), Lundvall and
Johnson (1994), Van den Bosch et al.(1999), Johnson et al. (2002), Zahra and
George (2002), Nerkar and Roberts (2004), Vinding (2004), Miller et al.(2007),
Rothaermel and Alexandre (2009), Heras (2014) and Pereira and Leitão (2016).

The empirical test of the hypothetical influence exercised through the variable
representing strategic coopetition (C5), based on development of coopetitive

Table 2.3 Logit model: all firms—Dependent (or response) variable: Product/service innovation

Tangram
model

Dependent variable: Product/
service innovation (E7) Coefficient

Standard
deviation z P>z

Resources Acquisition of other external
knowledge (A11)

0.528*** 0.182 1.695 0.004

Acquisition of equipment, software
and licenses (A12)

0.013 0.245 1.013 0.959

Employees’ academic qualifica-
tions (A13)

0.322 0.253 1.379 0.203

Employees’ training to develop
innovation activities(A14)

�0.304 0.322 0.738 0.345

Internal R&D activities (B3) 0.353** 0.166 1.423 0.034
Transactional
elements

Cooperation links with consul-
tants (A21)

0.508*** 0.184 1.662 0.006

Cooperation links with universities
(A22)

0.259 0.181 1.296 0.152

Cooperation links with laboratories
(A23)

�0.239 0.227 0.788 0.293

External R&D activities (B4) 0.411** 0.185 1.509 0.026
CE Strategic coopetition (C5) 0.627** 0.292 1.872 0.032
Controls NACE (Cont_1) �0.009 0.006 0.991 0.118

Size (Cont_2) 0.152 0.109 1.164 0.164

Sector (Cont_3) 1.039*** 0.310 2.826 0.001

N ¼ 1133; *P � .10; **P � .05; ***P � .01
Source: Own elaboration
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activities with competing firms, also shows a positive and significant effect on
business innovation capacity, in line with previous studies (Lundvall 1988; Jaffe
1989; Freeman 1991, 1994; Sako 1994; Shaw 1994; Brandenburger and Nalebuff
1996; Coombs et al. 1996; Dussauge et al. 2000; Cohen et al. 2002; Garraffo 2002;
Tether 2002; Quintana-Garcia and Benavides-Velasco 2004; Vega-Jurado et al.
2008; Rusko 2011; Pereira and Leitão 2016). Regarding the control variables, sector
of activity, and especially the service sector, is found to produce a positive and
significant effect on business innovation capacity.

Now the total sample of firms is divided into two sub-samples: industrial firms;
and service firms; in order to contrast the results. For industrial firms (see Table 2.4
below), through application of the Chi-squared test, a likelihood ratio of 27.69 is
obtained, with a probability value p of 0.006, confirming that the model is statisti-
cally significant overall.

For the sub-sample of industrial firms, regarding resources, a positive and signif-
icant effect of acquisition of other external knowledge (A11) is found on business
innovation capacity. This evidence is in line with the results obtained previously by
Nelson and Winter (1982), March (1991), Lundvall and Johnson (1994), Van den
Bosch et al.(1999), Johnson et al. (2002), Zahra and George (2002), Nerkar and
Roberts (2004), Vinding (2004), Miller et al.(2007), Rothaermel and Alexandre

Table 2.4 Logit model: industrial firms—Dependent (or response) variable: Product/service
innovation

Tangram
model

Dependent variable: Product/
service innovation (E7) Coefficient

Standard
deviation z P>z

Resources Acquisition of other external
knowledge (A11)

0.576** 0.244 1.780 0.018

Acquisition of equipment, software
and licenses (A12)

0.197 0.289 1.217 0.496

Employees’ academic qualifica-
tions (A13)

0.215 0.509 1.240 0.673

Employees’ training to develop
innovation activities (A14)

�2.081*** 0.785 0.125 0.008

Internal R&D activities (B3) 0.062 0.239 1.064 0.795

Transactional
elements

Cooperation links with consultants
(A21)

0.101 0.203 1.106 0.620

Cooperation links with universities
(A22)

�0.349 0.217 0.705 0.108

Cooperation links with laboratories
(A23)

0.174 0.281 1.190 0.536

External R&D activities (B4) 0.029 0.270 1.030 0.914

CE Strategic coopetition (C5) 1.939*** 0.715 6.948 0.007
Controls NACE (Cont_1) 0.001 0.006 1.001 0.902

Size (Cont_2) �0.100 0.152 0.905 0.511

Sector (Cont_3) 0.001 0.006 1.001 0.902

N ¼ 562; *P � .10; **P � .05; ***P � .01
Source: Own elaboration.
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(2009) and Heras (2014). Nevertheless, for industrial firms, there is a negative and
significant effect of the variable representing provision of training related to inno-
vation (A14) on business innovation capacity, contrasting with the results obtained
previously by Nelson and Winter (1982), March (1991), Delaney and Huselid
(1996), Koch and McGrath (1996), Nerkar and Roberts (2004), Miller et al.
(2007), Heras (2014) and Pereira and Leitão (2016), which indicate an expected
positive effect.

It is also highlighted that for industrial firms, there is no empirical evidence to
support the hypothetical significance of the transactional elements of the open
innovation business model in the innovation capacity of this type of firm. However,
for the set of results obtained for industrial firms, there is a positive and significant
effect of the variable representing strategic coopetition (C5), based on developing
coopetitive activities with competing firms, contributing to confirmation of the
results of previous analyses.

Considering the set of results for the sub-sample of service firms (see Table 2.5
below), for the firms analyzed, using the Chi-squared test, the likelihood ratio is
145.341, for a probability p of 0.000, which confirms that the model is significant
overall.

Table 2.5 Logit model: service firms—Dependent (or response) variable: Product/service
innovation

Tangram
model

Dependent variable: Product/
service innovation (E7) Coefficient

Standard
deviation z P>z

Resources Acquisition of other external
knowledge (A11)

0.532* 0.319 1.702 0.096

Acquisition of equipment, software
and licenses (A12)

�0.462 0.515 0.630 0.369

Employees’ academic qualifica-
tions (A13)

0.135 0.446 1.144 0.763

Employees’ training to develop
innovation activities (A14)

0.269 0.560 1.308 0.631

Internal R&D activities (B3) 0.602** 0.258 1.826 0.020
Transactional
elements

Cooperation links with consul-
tants (A21)

1.630*** 0.514 5.103 0.002

Cooperation links with universi-
ties (A22)

1.557*** 0.474 4.747 0.001

Cooperation links with laboratories
(A23)

0.022 0.478 1.023 0.963

External R&D activities (B4) 0.707** 0.302 2.029 0.019
CE Strategic coopetition (C5) 0.611 .0.590 1.842 0.301

Controls NACE (Cont_1) �0.075*** 0.026 0.928 0.005
Size (Cont_2) 0.392** 0.179 1.480 0.029
Sector (Cont_3) �0.075*** 0.026 0.928 0.005

N ¼ 571; *P � .10; **P � .05; ***P � .01
Source: Own elaboration
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Considering the results obtained for the service firm sub-sample, concerning
resources, business innovation capacity is influenced positively and significantly
by the acquisition of other external knowledge (A11), for a 10% level of statistical
significance, as well as by development of internal R&D activities (B3), for 5%
significance, which is in line with previous empirical evidence.

Regarding transactional elements, standing out are the positive and significant
effects associated with cooperation linkages formed with consultants (A21) and
universities (A22) on business innovation capacity, revealing that service firms are
more likely to establish links with their stakeholders in relation to R&D activities,
compared to industrial firms. A positive and significant effect of external R&D
activities (B4) is also detected, in agreement with previous empirical evidence. As
for the control variables, for this sub-sample of service firms, there is a negative and
significant effect of the NACE code variable and the sector of activity variable on
business innovation capacity, for a 1% level of statistical significance. In addition,
firm size has a positive and significant effect on innovation capacity.

Table 2.6 presents a brief summary, contrasting the literature of reference and the
empirical evidence obtained here using the Tangram model.

Briefly, using the Tangram model, it is possible to identify two levels of critical
elements of the transactional structure of the open innovation business model,
namely resources and transactional elements. Firstly, regarding resources, the pos-
itive influence of acquiring external knowledge (A11) stands out, for both industrial
and service firms, whereas internal R&D activities only show a positive and signif-
icant effect in the case of service firms.

Secondly, concerning transactional elements, the advanced state of service firms’
open innovation business model is highlighted, in which cooperation links with
consultants (A21) and universities (A22), as well as external R&D activities, are of
significant importance in determining business innovation capacity.

As for strategic coopetition, the significant importance of cooperation relation-
ships formed by industrial firms with their rivals should also be underlined, but this
needs to be deepened in order to raise those firms’ absorptive capacity, based on
strategic mapping of internal and liaison factors, connected to innovative
performance.

In comparing the results obtained for the two sub-samples of industrial and
service firms, it also becomes possible to provide a set of implications for R&D
managers and public policy-makers concerning the determinant factors of business
innovation capacity, namely:

I. Internal factors (A1):

a. For industrial firms, the external acquisition of R&D has a positive and
significant association with the creation of innovation; whereas the provision
of training in areas related to innovation has a negative and significant effect
on business innovation capacity;

b. It is recommended that public policy decision-makers draw up innovative
programs of open training in the laboratory and industrial context, in
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Table 2.6 Literature versus Empirical evidence from the Tangram model

Literature
Tangram Model
Component

Dependent variable: Business innovation
capacity

All firms Industrial
firms

Service
firmsSE SO

Component A: Absorptive capacity
A1—Internal factors (resources)
Nelson and Winter (1982),
March (1991), Lundvall
and Johnson (1994), Van
den Bosch et al. (1999),
Johnson et al. (2002), Zahra
and George (2002), Nerkar
and Roberts (2004),
Vinding (2004), Miller
et al. (2007), Rothaermel
and Alexandre (2009),
Heras (2014).

Acquisition of
external knowl-
edge
(A11)

(+) 0.528*** 0.576** 0.532*

Acquisition of
equipment, soft-
ware and
licenses (A12)

(+) 0.013 0.197 �0.462

Cohen and Levinthal
(1989, 1990, 1994),
Rothwell and Dodgson
(1991), Mangematin and
Nesta (1999), Narula
(2004), Vinding (2000,
2004), Giuliani and Bell
(2005), Fosfuri and Tribó
(2008), Vega-Jurado
et al. (2008).

Employees’
academic quali-
fications (A13)

(+) 0.322 0.215 0.135

Nelson and Winter (1982),
March (1991), Delaney and
Huselid (1996), Koch and
McGrath (1996), Nerkar
and Roberts (2004), Miller
et al. (2007), Heras (2014),
Pereira and Leitão (2016).

Employees’
training to
develop innova-
tion activities
(A14)

(+) �0.304 �2.081*** 0.269

Component A: Absorptive capacity
A2—Liaison factors (transactional elements)
Jaffe (1989), Cockburn and
Henderson (1998), Cohen
et al. (2002), Kostopoulos
et al. (2011), Li (2011),
Vasudeva and Anand
(2011), Pereira and
Leitão (2016).

Cooperation
links with con-
sultants (A21)

(+) 0.508*** 0.101 1.630***

Cooperation
links with uni-
versities (A22)

(+) 0.259 �0.349 1.557***

Cooperation
links with labo-
ratories (A23)

(+) �0.239 0.174 0.022

Component B: Open innovation
B3—Internal R&D activities (resources)
Cohen and Levinthal
(1989), Gambardella

Internal R&D
activities (B3)

(+) 0.353** 0.062 0.602**

(continued)
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production and prototyping formats, in order to increase the skills of firms’
human resources and intensify open innovation;

c. For service firms, the external acquisition of R&D activities and internal
R&D capacities have a positive and significant association with the gener-
ation of innovation;

Table 2.6 (continued)

Literature
Tangram Model
Component

Dependent variable: Business innovation
capacity

All firms Industrial
firms

Service
firmsSE SO

(1992), Cassiman and
Veugelers (2006), Li
(2011), Pereira and
Leitão (2016).

Component B: Open innovation
B4—External R&D activities (transactional elements)
Nelson and Winter (1982),
March (1991), Lundvall
and Johnson (1994), Van
den Bosch et al. (1999),
Johnson et al. (2002), Zahra
and George (2002), Nerkar
and Roberts (2004),
Vinding (2004), Miller
et al. (2007), Rothaermel
and Alexandre (2009),
Heras (2014), Pereira and
Leitão (2016).

External R&D
activities (B4)

(+) 0.411** 0.029 0.707**

Component C: Strategic coopetition
Lundvall (1988), Jaffe
(1989), Freeman (1991,
1994), Sako (1994), Shaw
(1994), Brandenburger and
Nalebuff (1996), Coombs
et al. (1996), Dussauge
et al. (2000), Cohen et al.
(2002), Garraffo (2002),
Tether (2002), Quintana-
Garcia and Benavides-
Velasco (2004), Vega-
Jurado et al. (2008), Rusko
(2011), Pereira and
Leitão (2016).

Strategic
coopetition (C5)

(+) 0.627** 1.939*** 0.611

Total number of observations
Wald
Chi2

1133
363.850***
89.053***

562
187.846***
27.693***

571
175.901***
145.341***

N ¼ 1133; *P � .10; **P � .05; ***P � .01
SE (sign expected); SO (sign obtained).
Source: Own elaboration.
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d. It is suggested that public policy decision-makers should create industrial
consortium programs that intensify the servitization of industry, especially
through incentives destined to establishing more industrial consortium con-
tracts between service and industrial firms and registering patents in
co-ownership with industrial partners.

II. Liaison factors (A2):

a. For industrial firms, establishing cooperation links with other competing
firms has a positive and significant effect on generation of innovation;

b. For public policy decision-makers, the launching of tax benefit programs is
recommended, with a reduction of Company Income Tax (IRC), to benefit
competing industrial firms that develop coopetition initiatives in R&D,
production, logistics and distribution and sales;

c. For service firms, cooperation links with consultants and universities have a
positive and significant effect on the generation of innovation;

d. It is suggested that public policy decision-makers create technical-scientific
consultancy programs for service firms, through the entry and installation of
specialized consultants in universities, in order to provide services of busi-
ness coaching, project development and respective mechanisms of applica-
tion to, and management of the flow of approved projects.

III. Open innovation (B3 & B4):

a. For service firms, the development of internal and external R&D activities
has a positive and significant effect on business innovation capacity;

b. For industrial firms, the creation of specific R&D budgets is recommended,
as well as R&D and innovation departments, through hiring high-potential
Ph.D. holders, with the aim of differentiating their production and scaling
the value chain;

c. It is recommended that public policy-makers should create tax benefits
associated with investment in R&D and create consortia of industrial and
service firms, in order to accelerate the learning process of corporate R&D
and industry servitization.

IV. Strategic coopetition (C5):

a. For industrial firms, the development of coopetitive activities has a positive
and significant effect on business innovation capacity, but the transactional
elements of the open innovation business model require deepening;

b. It is suggested that public policy-makers should launch lines of finance for
investment projects in production activities with cross-fertilization, joining
competing industrial firms with service firms to allow implementation of
coopetitive business models, tending toward greater vertical integration and
greater competitive strengthening of the associated value chain.
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2.4 Remarks, Implications, Limitations and Research
Avenues

Previous research on absorptive capacity has shown a gap to be filled concerning the
identification and analysis of the antecedents of absorptive capacity, namely the
specific characteristics of the firm or the critical elements of the transactional
structure of the relationships firms form, so as to be able to absorb the knowledge
originating in important external sources, since this is related mainly to firms’ R&D
activities.

Cohen and Levinthal (1990) opened up this avenue of research, and the subse-
quent contributions of Zahra and George (2002) and Vega-Jurado et al. (2008)
should also be underlined, showing the need to deepen this subject according to an
eclectic and interdisciplinary approach involving organizational engineering and
management.

This book is anchored theoretically in the model of absorptive capacity by Zahra
and George (2002), taking it to another level of detail, through presentation of a
proposed model, Tangram: Open innovation bridge; which considers a set of internal
factors an organization deals with in the complex task of assimilating knowledge and
the leverage provided by the critical elements of the transactional structure of its
relations, adding the liaison factors considered by firms in order to benefit from
knowledge spillovers.

In the empirical application a database covering a total of 1133 Portuguese firms
is used, divided in two sub-samples of 562 industrial firms and 571 service firms,
aiming to analyze the effects of the selected variables that represent internal factors,
liaison factors and strategic coopetition on business innovation capacity, following
an innovative approach centered on the transactional structure of open innovation
business models.

In this way, the conceptual approach of reference proposed by Zahra and George
(2002) is revisited, aiming to deepen knowledge about internal factors, in the firm,
which give rise to competences that raise its ability to detect, absorb and exploit
external knowledge, as well as the liaison factors, which in this context favor the
connection to external sources of knowledge and the necessary complementarity,
besides strengthening the capacity to generate innovation.

The conceptual model proposed here is innovative in that it considers not only
R&D activities but also the firm’s specific characteristics, namely employees’
education and training in innovation activities, as well as the efforts to acquire
external knowledge and assure the complementarity of its resources and capacities,
through establishing connecting relationships, in the context of open innovation and
strategic coopetition.

The proposal in this book contributes to introducing a dimension of openness to
the model by Zahra and George (2002), inserting the firm in an open system, in
which a new understanding of innovation implies implementing an open innovation
business model, enabling the firm to watch out for and detect in advance external
sources of knowledge. In this way, the firm will be able to assure the link to renewed
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sources of external knowledge, as well as absorb and exploit knowledge to transform
it into new products and/or services.

The design approach and gamification of the Open innovation bridge: Tangram
model; is particularly innovative, also showing a great potential for the future
development of a system of technological and competitive surveillance and perfor-
mance measurement (innovative and economic), based on the introduction of key-
performance indicators (KPIs) to support the decision to invest in R&D, applicable
at the national and firm level.

It is also underlined that the review of the theoretical framework presented
previously allowed detection of a gap in the literature on absorptive capacity models,
inasmuch as previous studies do not consider, in isolation, the effects associated with
determinant factors of absorptive capacity, based on the links between firms and
external sources of knowledge.

Therefore, this book filled that gap, by analyzing a set of internal factors and
liaison factors, and their hypothetical influence on determining business innovation
capacity, following an innovative approach to the transactional structure of open
innovation business models.

With this purpose, a comparative analysis was made, which let us contrast the
empirical evidence obtained on internal factors and liaison factors, for both industrial
and service firms, applying the typology of resources and transactional elements
drawn up in the scope of the Tangram model proposed here.

Summarizing, the empirical evidence points toward firms having to be able to
watch out for, detect, assimilate and exploit diverse sources of knowledge, and so it
is fundamental to know the critical elements of the transactional structure of their
open innovation business model.

Therefore, firms must detect external sources of knowledge and develop their
own internal capacities and links with external stakeholders, in order to assure a
positive correspondence with the specific needs inherent to their economic activity.
That line of strategic action must be based on the design considered fundamental for
small and medium-sized firms, consisting of drawing up and continuously adapting
the structure of the open innovation business model, aiming for the exploitation of
external knowledge, inward licensing or development of industrial consortia, which
contribute to strengthening their competitive and coopetitive capacity.

2.4.1 Implications for R&D Managers and Public Policy-
makers

R&D managers must develop mechanisms of watchfulness and competitive intelli-
gence that unequivocally identify the set of determinant factors (i.e., resources and
transactional elements) that orient two capacities, that of absorption and that of
business innovation, so that they can prepare and refine those factors, in order to
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exploit external knowledge and promote the generation of innovation, following a
paradigm of open innovation.

Through deepening understanding of the forces that orient the firm’s capacity to
detect and assimilate knowledge spillovers, considering the surrounding environ-
ment, the factors related to resources, at the firm level, for example, the acquisition of
external knowledge, equipment, software and licenses, human resource competences
and training in innovation activities, as well as internal R&D activities, managers
will be in a position to manage better the transactional structure of the open
innovation business model, through designing adjusted and customized solutions
that will allow the leverage of internal factors and absorption of liaison factors.

It is also of note that the transactional elements of the liaison factors and external
R&D activities are particularly important to intensify business innovation capacity,
above all in small and medium-sized firms that follow open innovation business
models in a context of strategic coopetition.

Concerning implications for public policies on innovation and competitiveness,
from the insights derived from this book it is suggested policies should be directed to
renewal of absorption capacity and strengthening the dynamics of business cooper-
ation, according to the open innovation paradigm, including competing firms and the
scientific community, as well as ensuring the formation of formal channels and
mechanisms to develop joint innovation.

Those mechanisms are at a stage of dissemination, namely through direct action
by the European Commission, aiming to strengthen joint R&D efforts, especially
through innovation valleys, co-promotion projects, individual projects and the
creation of nuclei of Research and Technological Development (R&TD) in the
business sector, in the context of the European policy and financing instrument of
Horizon 2020, and the national policy instrument of Portugal 2020.

Increasingly at the center of European concerns, open innovation has come to be
present in the various financing instruments (Horizon 2020; Cosme 2014–2020) and
program documents (Innovation Union; Digital Agenda for Europe; Industrial
Policy).

In the European domain, for example, the SME Instrument initiative stands out,
aiming to stimulate open innovation activities in SMEs, contemplating three phases:
I. Concept Trial (to explore the technical or scientific viability of the idea, its
potential for commercialization and innovation, i.e., support for developing a Busi-
ness Plan); II. Development and Demonstration (involving financial support for
operationalizing the Business Plan supported in Phase I, including the development,
test and prototyping of new products, services and processes); and III. Market entry
(consisting of financial support for market entry/commercialization of the products,
services or processes developed in the previous phase). The financial support
forecast in each of these phases can be directed toward acquiring services and/or
technology from external bodies (for example, from Specialized Consultants, Tech-
nological Intermediaries, Technological Centers, Universities, etc.), as well as
supporting the development of innovative business models and open mechanisms
of disruptive innovation.
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Nevertheless, those instruments should be improved, given greater knowledge of
the transactional structure involving the factors that activate firms’ absorption
capacity, internally, and the liaison factors, externally, as well as through a more
advanced level of requirement and formalization concerning presentation of the open
innovation business model, for the purpose of participating, validating and approv-
ing access to programs of SME financing and recapitalization.

The empirical application now presented, aimed to reveal the effects of the
internal factors and liaison factors on firms’ capacity to generate innovation. Con-
sequently, the analysis contained in this book, setting out from a thorough and
inclusive review of the literature on the subjects of innovation, coopetition, absorp-
tive capacity and open innovation business models, allows the design of a new
conceptual model entitled: Open innovation bridge—Tangram model; which aims to
facilitate identification of the transactional structure of open innovation business
models, as well as supplying empirical evidence that provides an analysis framework
for opening up a research avenue on the still little-explored subject of open innova-
tion business models applicable to industrial or service activities.

In addition, the results presented in this book can be useful in designing new
guidelines for public policy regarding tax incentives for developing (internal and
external) R&D activities, as well as for increasing firms’ capacity to strengthen open
innovation flows and thereby ensure the well-judged assimilation of what is really
important to meet their specific needs regarding R&D and organizational (re)con-
figuration, from effective exploration of external sources of knowledge and leverag-
ing their resources and capacities.

In sum, the empirical evidence obtained should be taken as a starting point that
can help innovation managers interested in the tasks of technological forecasting and
surveillance to identify the transactional structure of their business models, in
harmony with carrying out corporate R&D projects, through coopetition agreements
to be formed with partners, even if they are (direct or indirect) competitors, in order
to improve the efficiency of bi-directional flows of technology transfer, and conse-
quently stimulate the creation and subsequent spread of product and/or service
innovations. They can also regulate effectively their protection mechanisms so that
they can be used as appropriability regimes.

2.4.2 Limitations and Future Research

The main limitation of this study lies in the lack of additional microdata about firms’
innovation capacity, particularly concerning appropriability regimes, for example,
registering and licensing patents, or other intellectual property rights, such as
copyright and brands. That limitation is obvious in the origins of the database used
in the analysis contained in this book, namely the Community Innovation Survey
(CIS) 2010, which reveals the almost non-existence of microdata on firms’ innova-
tive performance, on the subject of intellectual property, and falls short regarding
additional data about patents, copyright and other intellectual property rights. It is of
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note that the only reference to products or services created, internally, by the firm,
which can be subject to appropriation, through the use of formal mechanisms to
protect intellectual property is that which corresponds to the variable of product or
service innovation. Despite the limitations regarding data availability, it would also
be interesting to make a comparative analysis, including other countries with
different profiles of innovation and technological intensity. Other data to add
would be those related to the components of the open innovation business models
practised by firms, particularly SMEs.

In this line of reasoning, future research on open innovation business models and
absorptive capacity, in the context of strategic coopetition, following an organiza-
tional engineering and management approach, could explore the factors motivating
firms to behave, alternatively, in terms of business models applicable to R&D
activities, based on customizing their open innovation business models, in a regime
of co-creation, following approaches centered on partners (competitors or not) or on
consumers (users).

Furthermore, the modeling of firms’ open innovation strategy and their absorptive
capacity could be enhanced through analyzing various linking strategies to absorb
external knowledge and establish differentiating activities and practices of technol-
ogy transfer, such as cross-licensing, inward licensing and outward licensing, as well
as forecasting and surveillance projects, both competitive and technological.

Finally, firms’ innovation capacity based on implementing strategies of intellec-
tual property, as well as the characteristics influencing coopetition agreements,
should also be subject to future research, following multi-level approaches, partic-
ularly to determine the importance of various as yet unexplored factors in the
literature of reference, such as the entrepreneurial profile, the education and religion
of founders and CEOs, intellectual capital, the management team education, family
structure, corporate governance structure, orientation toward exports, capital struc-
ture, the presence of foreign partners and capital, external finance, the presence of
risk capital, public finance or increased capital via equity-based crowdfunding.
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Chapter 3
Concepts, Methodologies and Tools
of Gamification and Design Thinking

3.1 From the Entrepreneur to Technology-Based
Entrepreneurship

First of all, this item revisits a selection of the main theoretical concepts being taught
(see Fig. 3.1), in an introductory way, in the scope of a course on technological
entrepreneurship designing, namely: entrepreneur; challenge; entrepreneurial oppor-
tunity; team; creativity, resilience and leadership; and technological entrepreneur-
ship (entrepreneurial and intrapreneurial route); considering the set of modular lists
proposed by Byers et al. (2015) in the fourth edition of the book entitled: Technology
Ventures: From Idea to Enterprise; which serves as a basic reference in terms of the
course’s design, planning, structuring and functioning. The reason for this lies in the
need to present a coherent sequence of concepts considered basic in this course,
proceeding later to presentation of the tools used to identify, explore and work on the
business idea tending towards the creation of a technology-based firm (entrepre-
neurial route) or implementation of an entrepreneurial and innovative project (intra-
preneurial route), using a new methodology named: Pentagon of opportunity
exploitation, which uses an approach crossing gamification and design thinking.

In most areas of activity which, in a wide spectrum, range from environmental
sustainability to safety; from transport to communications; or even from information
and communication technology (ICT) to healthcare and social inclusion; there is a
vast array of opportunities for individuals to be able to develop actions with a high
economic and social impact on the well-being of society in general.

The entrepreneur is an individual who identifies and finds: (i) solutions to
problems; (ii) possibilities among needs; and (iii) opportunities among challenges.
Consequently, entrepreneurs aim to reach a given objective, by launching an orga-
nization that will correspond to the needs of society and the market. In addition, they
are prepared to rise to a challenge, overcome obstacles and build a business which
aims to be sustainable.
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Returning to the idea of Schumpeter (1934), the entrepreneur is considered to be
an economic actor who introduces new combinations to the economic system, being
the cause of economic growth. The entrepreneur’s main function is to innovate,
although this depends on non-standardized distribution of both the entrepreneurial
talent and the competences required to develop an entrepreneurial initiative with
success, based on previous identification of an entrepreneurial opportunity.

Joining here the knowledge filter proposed by Audretsch and Keilbach (2005),
the perception of an opportunity is configured by a strong ability to anticipate the
trade-off between costs and benefits, to become an entrepreneur. In this area, the
importance of attitudes and personal characteristics is underlined, these including
motivation, self-effectiveness, collective effectiveness and social norms.

Regarding conceptualization, an entrepreneur can be defined as an individual who
has the ability to conceive and formalize an idea, through applying their own
knowledge filter to an entrepreneurial opportunity, whose exploitation is revealed
to be commercially successful.

In turn, entrepreneurship is positioned as a process through which individuals and
teams join together the resources necessary to exploit entrepreneurial opportunities,
and thereby create wealth, social benefits, prosperity and well-being (Byers et al.
2015).

Concerning critical actions to be carried out by entrepreneurs (see key-points of
learning in Table 3.1), it is emphasized that they create and develop firms or projects,

Entrepreneur

Fig. 3.1 Principle theoretical concepts of the Technological Entrepreneurship Designing course.
Source: Own elaboration
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aiming to create prosperity and wealth for all participants in the process, namely,
investors, customers, suppliers, employees and themselves, using a combination of
intellectual capital and entrepreneurial processes in relation to their resources and
dynamic capacities. It is highlighted that in the scope of this book intellectual capital
is understood to be a dominant combination of a triad of capitals, namely human
capital, social capital and organizational capital (Pedro et al. 2018); which will be
dealt with more deeply in exploring the course’s modular lists (see Sect 3.2).

From the entrepreneur’s point of view, a challenge is a call to respond to a
difficult task and commitment to carry out that undertaking. For that reason, an
entrepreneur must be resilient, attacking challenging problems and determined to
find a solution. They also combine important capacities and competences with their
interests, passions, emotions and commitments.

In turn, an entrepreneurial opportunity is a favorable combination of circum-
stances with a high probability of success or progress. Attractive opportunities
combine good timing with realistic and feasible solutions, corresponding to impor-
tant problems in favorable contexts. One of the entrepreneur’s tasks is to locate new
ideas, and determine whether they are opportunities. If so, they can be set in motion,
considering the ideal point (see the diagram presented in Fig. 3.2).

It should be underlined, however, that entrepreneurship is not an easy activity. On
the contrary, it is extremely demanding and requires dedication, commitment and
perseverance, as only a third of new firms survive the first three years of activity. As
an agent of change, the entrepreneur accepts failure as a potential result of the
business initiative. Nevertheless, whether the right opportunity has appeared or
not, an individual can learn to act as an entrepreneur, gaining experience through
carrying out a low-cost entrepreneurial activity. To avoid days of dreams and
fantasy, an individual needs to initiate entrepreneurial practice, so as to experiment,
test and learn to be an entrepreneur at their own expense (Ibarra 2002).

Ideally, the entrepreneur should respect the following sequence of steps: firstly,
do, and secondly reflect on what has been done. Operationally, the first step is to
identify the hypotheses associated with an idea: what premises are being considered
to conclude that a given problem identified really is a problem and is the proposed
solution indeed a good and realistic solution? The second step should consist of

Table 3.1 Critical actions of the entrepreneur

Key-points of learning to retain

Entrepreneur’s
actions

• Identify problems or needs and execute solutions

• Form the essence of the entrepreneurial activity that is the endogenous
motor of economic growth

• Use knowledge to create innovations and new firms

• Act positively according to a combination of entrepreneurial capital and
intellectual capital, tending towards productivity and prosperity

• Identify and develop opportunities; acquire resources; and launch
organizations

• No need to be born as an entrepreneur, as this can be learned

Source: Adapted from Byers et al. (2015)
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testing the hypotheses raised, through involvement with customers, employees and
other partners. Through these small experiments, the entrepreneur may not only
develop contacts and form links with mentors considered key elements in carrying
out the idea (Baer 2012), but also learn more about the opportunity and about what is
necessary to change to ensure the viability and ability to lead the idea to fruition.

From the perspective of Sarasvathy and Venkataraman (2011), entrepreneurial
activity comes close to the scientific method, in that the entrepreneur tries to gather
data connected to the hypotheses raised, and then works on the ideas based on the
discoveries made.

However, the essence of success lies in the entrepreneur’s effective capacity to
join a team with good elements, motivated to do something people are willing to pay
for, but spending the smallest amount of money possible, while processing valida-
tion in the market and ensuring acceptance of the product/service by consumers,

Entrepreneurial opportunity

- Opportune timing;

- Solvable;

- Important;

- Profitable; and

- Favorable context.

Interests, passions, emotions
and commitment 

- Likingthe tasks;

- Liking the challenge; 

- Liking positive emotions; and

- Committed to do what is necessary.

Capacities and competences

- Good level for the necessary tasks;

and

- Willingness to learn. 

Ideal
point 

Fig. 3.2 Selecting the right opportunity and identifying the ideal point. Source: Elaborated based
on Byers et al. (2015)
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understood as key pieces for the sustainability of entrepreneurial activities (Graham
2005).

If team members are able to identify an opportunity that is attractive to con-
sumers, and which simultaneously can be answered by the formers’ competences,
they will then have to obtain the necessary resources to implement the intended
solution. This is followed by launching the organization and its growth, which may
have a substantial impact on the market, if it has the management capacity necessary
to execute the steps and actions corresponding to the sequence presented in
Table 3.2. However, this does not dispense with the need for a resilient and
persevering attitude on the part of the entrepreneur and the team, being prepared to
repeat these steps as often as necessary to validate an entrepreneurial and innovative
activity, following a non-linear process of adjustment and learning,. This is why it is
so important to innovate also at this level, following a gamification and design
thinking approach, conjugating creativity, innovation and entrepreneurship.

At this point, it is worth highlighting that in recent years special emphasis has
been given to the identification and exploitation of entrepreneurial opportunities, i.e.,
those previously unexploited. However, entrepreneurism is not only within reach of
those who are predestined due to their genetic make-up or past experience, since this
is a systematic, organized and rigorous discipline that can be learned and improved
(Drucker 2002), respecting its multi-disciplinary basis and eclectic nature.

It is in this line of reasoning that it is interesting to underline the importance of
deepening knowledge about basic personal characteristics (that can be learned) of
the entrepreneur, understood as critical factors for exploiting the entrepreneurial
opportunity successfully, namely the tripartite basis formed of: creativity; resil-
ience; and leadership.

For Baumol (2002), the entrepreneur is someone with a behavior that deviates
from the normal pattern, demonstrating courage and imagination in the business
methods and practices established, continuously trying to find entrepreneurial oppor-
tunities to commercialize new products, technology and processes, as well as
forming partnerships and contractual arrangements that are different from the
usual patterns.

Table 3.2 Process of identifying and exploiting an entrepreneurial opportunity by the
founding team

Steps Team actions

1 • Possess the necessary competences or acquire them.

2 • Identify the opportunity that is attractive and corresponds to competences; and
• Create a solution to correspond to the opportunity identified.

3 • Possess or acquire the physical and financial resources necessary to launch the business,
through identifying investors and partners.

4 • Form an agreement or contractual arrangement with partners and investors; and
• Launch the business and share ownership and the wealth generated among members of
the founding team.

Source: Adapted from Byers et al. (2015)
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Consequently, entrepreneurs achieve greater prosperity when they manage to
make an innovative response to challenges and try to find unconventional solutions
to problems. Therefore, entrepreneurs use creativity, create visions and build stories
that explain their visions and then act as part of the solution. Entrepreneurs open up
new paths, run risks, face uncertainty, but turn failures into a source of learning,
always seeking success with resilience and perseverance. Entrepreneurs also stand
out due to their capacity to accumulate and manage knowledge, as well as through
their capacity to mobilize resources in order to attain a specific business or social
objective (Kuemmerle 2002; Amabile and Khaire 2008).

Regarding the demanding task of combining the key activities entrepreneurs must
undertake in the identification and subsequent exploitation of the entrepreneurial
opportunity and the corresponding need for their resources, capacities and compe-
tences, this is summarized in Table 3.3, following the model already used for the key
points of learning to retain.

Entrepreneurs are motivated by opportunities and work towards designing and
implementing a strategy that can reasonably make that opportunity a success.
Therefore, they seek new means or methods and are prepared to commit themselves
to solving a business or social problem that will result in success. The entrepreneur is
motivated and shows a passion to build a firm that will solve an important problem.
They look for ways to express and validate their ideas, being creative, motivated and
attracted by new ideas or opportunities. The entrepreneur shows robust confidence
that can sometimes even mean they are overconfident (Hmieleski and Baron 2009).

Table 3.3 Combination of key activities and resources, capacities and competences by the
entrepreneur

Key points of learning to retain

Key
activities

Resources, capacities and competences

• Capacity to deal with uncertainty and ambiguity;
• Flexibility in adapting to changeable circumstances and competitors;
• Assessment and mitigation of the risks inherent to continued business activity;
• Creating a vision of the firm to communicate the entrepreneurial opportunity to
staff and allies;
• Attract, train and retain highly qualified people able to produce multi-disciplinary
insights;
• Competence to sell ideas and possessing a wide network of potential partners;
• Talent, knowledge and experience in the industry where the opportunity occurs;
• Look for important opportunities with the corresponding challenges and the
potential for a high return;
• Capacity for timely selection of an opportunity in a short period of time;
• Capacity to identify sources of knowledge and innovation outside;
• Creativity to exploit a process that results in the concept of a high-value solution
for a given problem or need;
• Capacity to convert an opportunity into a workable firm with market value; and
• The will to succeed, oriented towards winning and results.

Source: Adapted from Byers et al. (2015)
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Entrepreneurs tend to show high self-effectiveness, in that they have a firm belief
they can effectively organize and perform actions to achieve the desired objectives
(Markman et al. 2002).

Furthermore, entrepreneurs with previous experience in the industry where the
new firm carries out operations tend to be more successful, not only due to their
technical competence but also due to their accumulated knowledge in relation to
ways of promotion and the regulations of the sector they are part of (Chatterji 2009).

The best-qualified entrepreneur combines experience and talent, demonstrating
flexibility and capacity to adapt to changeable conditions and reduce the risks
associated with business activity. They are also resilient when faced with setbacks
and able to take on multiple tasks, showing a good capacity to solve problems and
overcome challenges (Eesley and Roberts 2012)

In addition, the entrepreneur is responsible for creating an inspiring and wide-
ranging vision for the firm, to be able to use this to motivate employees, allies and
those providing finance (Amabile and Khaire 2008). One of the entrepreneur’s most
important characteristics is the capacity to carry out the necessary tasks, correspond
to objectives and inspire other resources to help perform those tasks, in order to
overcome the challenge faced (see Table 3.4).

Summarizing, entrepreneurs are individuals with multiple talents, able to raise
their capacities and interests, in order to exploit a given entrepreneurial opportunity,
almost always with the help of an equally entrepreneurial team. That opportunity
seems to be more favorable, due to the entrepreneur’s intrinsic desire for indepen-
dence. To lessen the risks, many entrepreneurs make a slow transition, keeping their
original jobs and respective salaries (Folta et al. 2010).

Nevertheless, as proposed by Hayton and Zahra (2004), the above perspective
does not prevent considering two alternative ways to fulfil an initiative of techno-
logical entrepreneurship, namely:

(i) creating new technology-based firms (though entrepreneurship); and
(ii) developing projects based on inventions or technology (new ways of combining

production factors) in established firms/organizations (adopting
intrapreneurship).

Table 3.4 Capacity to overcome a challenge: critical elements

Critical elements of the entrepreneur’s capacity

• Cope with a series of difficult matters

• Create solutions and work towards perfecting them

• Manage various tasks simultaneously

• Be resilient when faced with setbacks

• Be willing to work hard and not expect easy solutions

• Have well-developed problem-solving skills

• Be able to learn and acquire the necessary competences for the tasks in hand

• Have the capacity to identify sources of knowledge and innovation outside the organization

Source: Adapted from Byers et al. (2015)
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In this context, there is a definite need to develop personal characteristics (Sexton
and Upton 1987; Ulijn et al. 2001) and competences (Schumpeter 1934;
Venkataraman 1997; Zahra and George 2002) considered critical to achieve success
in full development of any entrepreneurial initiative, including the capacity to
identify sources of knowledge and innovation outside the organization (Amabile
and Khaire 2008).

In the line defined by Byers et al. (2015), based on education, training and valuing
personal characteristics and competences, “being an entrepreneur” can be (re)
defined as corresponding to a style of commercial management and control that
covers: identification and latent capitalization of the qualities of human resources
involved in stimulating the entrepreneurial initiative; focus on profitable opportuni-
ties concentrated on technology; and management of greater growth and substantial
risks and uncertainties.

3.2 From Thinking Design to the Pentagon of Exploiting
the Opportunity

3.2.1 Modelling Open Innovation Business

The methodology of business model design emerges as a possibility of a systematic
approach to all dimensions at the stage of creating an entrepreneurial opportunity, or
at the stage of (re)configuring a given organization, in that definition of the so-called
value proposition requires identification and valuation of relevant partners,
resources, relations, customers and markets, and above all, internal organizational
aspects.

According to Zott and Amit (2008, 2010) and Foss and Saebi (2015), a business
model incorporates the content, structure and governance of transaction costs at the
heart of a given organization, and between that organization and stakeholders,
supporting the creation of a firm, and making it possible to effectively capture value.

From an organizational perspective, the business model is defined as being a
mechanism to design and structure organizations that allows configuration of the
organizational variables (Winter and Szulanski 2001), as well as adding value to the
transactions established between the firm and stakeholders and having a positive
impact on the organization’s performance.

Landry et al. (2013) developed an approach based on business model typologies
provided by different university technology transfer services, considering different
aspects of the external organizational context. These authors also use an econometric
approach to identify the services best adjusted to their customers’ value chain,
although various lines of research remained to be explored, particularly in terms of
the factors determining the value created by universities’ technology transfer ser-
vices and the importance of open innovation strategies to stimulate value creation
from those interfacing services.
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Open innovation strategies that link universities’ technology transfer services and
firms can be governed by customized business models (of the demand pull type), in
order to maximize the advantages arising from open innovation strategies.

Laursen and Salter (2006) refer to a set of advantages, among which they
highlight optimizing use of external knowledge inputs, which give dynamics to
internal innovations and thereby allow market expansion for the purpose of using the
innovation produced internally in combination with external innovation.

Therefore, the option to adopt an open innovation model means the organization
must follow an orientation of open innovation, reflecting on its internal structure and
its external relationships.

The open innovation business model must ensure that definition of the strategy as
an integrated whole is designed and customized by the organization choosing this
path to develop its business. So this model will have to be designed in order to
safeguard the organization’s specificities and the set of connections with internal and
external stakeholders.

Van de Vrande et al. (2006) and Petroni et al. (2011) underline the concept of
open innovation entry, which covers different practices associated with open inno-
vation, namely monitoring the external environment for ideas, acquiring external
technology, actively seeking crowdsourcing, innovation competitions, forming joint
ventures, involvement in R&D alliances, licensing technology from universities or
participation in large scale networks in order to coordinate innovative activity.

These strategies for entering open innovation require different, customized busi-
ness models, representing a recent trend in studies that begin to address a critical
topic, i.e., different ways in which organizations can (re)design their business
models for better adjustment of their structure and governance to open innovation
(Hienerth et al. 2011; Storbacka et al. 2012; Pereira and Leitão 2016).

(Re)design helps organizations to become able to obtain benefits by capturing
external sources of knowledge. In the line suggested by Hansen and Nohria (2004),
when an organization depends heavily on external sources of knowledge, in the
context of open innovation, at the same time there must be implementation of
internal networks serving to facilitate access to and absorption of the knowledge
acquired in the innovation processes of the receiving organization. That set of
internal networks corresponds to realignment of the organizational structure and
development of new capacities in terms of knowledge and organizational practices.

In this context, it is considered appropriate to introduce design thinking method-
ology in the process of identification, analysis, ideation, prototyping and exploratory
testing of the entrepreneurial and innovative opportunity, whether in the context of
nascent entrepreneurship or an evolutionary scenario of corporate entrepreneurship,
through organizational (re)configuration, following an open innovation business
model approach, to ensure the strengthening of intrinsic and relational competences
underlying that opportunity.
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3.2.2 Design Thinking: Business Modelling Tool

This book incorporates a differentiating facet, which lies precisely in including the
methodology based on design thinking as a working tool in the scope of a course on
Technological Entrepreneurship Designing, for two reasons; the first being through
the understanding that it is a methodology based on gamification with creativity,
serving as an appeal to entrepreneurs to discuss, analyze, imagine and work on their
business ideas; the second is related to the opportunity to propose a new form of
entrepreneurship education in engineering and management courses, traditionally
designed for recurrent use of approaches of the type: identification of the problem
and search for a solution; which need to be enhanced and complemented by
designing additional solutions of creativity tending towards innovation, through
the use of gamification and design thinking tools.

Looking back, design thinking emerged in the 1960s, when some designers
intensified their efforts to develop a design methodology, also called design research,
which established at the time a parallel with the approach used in natural sciences
and aimed to understand and improve design processes and corresponding practices
in a broad sense. For example, in 1969 Herbert Simon, publishing the work entitled
The Sciences of the Artificial, tried to form so-called “design science”, based on a
theoretical body, partly formal, partly empirical, as a doctrine that could be taught
through a seven-stage design model, which as will be seen later would influence the
evolution of design thought.

In the 1970s, many designers rejected that previous notion of design methodol-
ogy. Only at the beginning of the 1990s did Terry Winograd, together with David
Kelley of the IDEO agency and Larry Leifer, initiate real advancement in
operationalizing the different components of design thought, which was referenced
in a pioneering way by Buchanan (1992).

Since then, the recognized IDEO agency has effectively supported and promoted
the approach based on design thinking, particularly through organizing the “Design
Thinking Research Symposia” from 1991. IDEO was also involved in creating the d.
school1 (Design School) founded by Stanford University in 2005.

In the same year, Hasso Plattner, the co-founder of SAP, made a personal
donation of US$ 35 million, in order to found that d.school, which was officially
called the “Hasso Plattner Institute of Design at Stanford”. Two years later, in
October 2007, the D-School was founded, located in the HPI of Potsdam, Germany.

The design thinking training programmes administered in both institutions are
characterised by close collaboration between students from different faculties,
emphasizing mutual respect and linguistic communication without the burden of
business language. In November 2008, Stanford University and HPI launched a
research programme on innovation.

The second decade of the twenty-first century has been marked by a real boom in
design thought, with this becoming a major buzzword in the business world. In

1For further information consult: http://dschool.stanford.edu/
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addition, the change tried out recently towards new business sectors has opened a
growing debate and a horizon of opportunities for rapid exploration of design
thinking methodology as a useful tool in idealizing and prototyping new ideas in
business, technology and innovation.

Unlike analytical thought, which is associated with “breaking ideals”, design
thought is a creative process based on the “construction” of ideas. As proposed by
Baeck and Gremett (2011), analytical approaches focus on narrowing down design
options, while design thought takes a broader approach, at least in the initial stages of
the process.

In design thought, designers do not make any kind of untimely judgement about
the quality of ideas. As a result, the fear of failure is minimized, with maximization
of both the quantity of inputs and participation in brainstorming and subsequent
stages of analysis, ideation and prototyping. Thinking “out of the box” (ideas in the
wild state) is encouraged in the initial stages of the process, since it is believed this
style of thinking can lead to creative solutions that would not emerge otherwise.
Here, the motto is: “everyone’s a designer”; giving a form to a user-centered
approach that brings design to the heart of the business world.

According to Baeck and Gremett (2011), design thought is a more creative
approach centred on the user, in order to look for solutions to problems, compared
with traditional design methods. These authors underline that design thought chal-
lenges the obvious, adopting a more experimental approach. The heart of the method
lies in perfect understanding of the customer, as all ideas and subsequent work are
based on previous knowledge of the customer.

Design thought methodology is not only applied to design problems, since the
former can be used in exploring and defining business problems, as well as in
defining products and services. Furthermore, this methodology has been character-
ized as a discipline in which the designer’s sensitivity and the methods provide a
correspondence with people’s needs, ensuring application of what is technically
feasible and contemplating what a viable business strategy can convert into added
value for the customer and for the purpose of exploiting a market opportunity.

As a methodology or style of thought, design thinking combines empathy in the
context of a given problem, the creativity devoted to generating perceptions and
solutions, and the rationality and feedback to analyze and adjust solutions for a given
context. All this combined helps to find a solution that corresponds to the user’s
needs and at the same time generates income, i.e., it promotes business success.

According to Baeck and Gremett (2011), the main attributes of design thinking
are as follows: ambiguity; collaboration; constructive; curiosity; empathy; holistic;
iterative; non-judgmental; and open mentality. Table 3.5 presents the attributes, as
well as a brief description and comment towards better understanding of each
attribute.

According to Baeck and Gremett (2011), design thinking is not only a combina-
tion of those attributes, but also a cyclical progression of the activities involved in the
different phases of the process.

Returning to the vision of Brown (2008), the executors of design thinking should
have the following characteristics:
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(i) Focus on human values and needs, having empathy towards people, asking
them for feedback, for that feedback to be used subsequently in their designs;

(ii) Make experimentation an integral part of the design process, to be active
executors, communicating through meaningful artefacts;

(iii) Collaborate with people from a variety of different backgrounds, respecting
their points of view, to allow the advancement of ideas and solutions to emerge
from diversity;

(iv) Have the capacity to deal with difficult problems, being curious and optimistic,
as well as adopting a position of integrative (and holistic) thinkers able to look
at the widest context possible for the customer; and

(v) Be conscious of the whole design thinking process, in relation to objectives and
methods.

The process inherent to design thinking is based on the pioneering models
proposed in the field of the so-called design process, usually covering between
three and seven phases, which may be linear or circular, i.e., there is the possibility
of returning to the starting point and beginning a new iteration. It can also include

Table 3.5 Design thinking: attributes, definitions and comments

Attributes Definitions Comments

Ambiguity Being comfortable when things are not
clear or when the answer is not known

Design thinking deals with ill-defined
problems or those difficult to solve

Collaborative Working together with other disciplines People design in the context of
multidisciplinary teams

Constructive Creating new ideas based on old ideas,
which can be the most successful ideas

Design thinking is an approach based
on the solution that aims for a better
result in the future

Curiosity Being interested in things that are not
understood or perceiving them through
a new lens

Time and effort is spent on clarifying
requirements, with a great amount of
activity devoted to seeking solutions to
problems consisting of defining and
deepening that problem

Empathy Seeing and understanding things, from
the customer’s point of view

Focus is on the set of user needs (i.e.,
the context of the problem)

Holistic Observing the greatest dimension pos-
sible of the context for the customer

Design thinking tries to correspond to
the user’s needs and lead to business
success

Iterative A cyclical process where improve-
ments are carried out with a view to a
solution or idea whatever the stage

The design thinking process is usually
non-sequential and can include links
of feedback and cycles

Non-
judgmental

Creating ideas, with no place for
judgement of the idea’s creator or the
idea itself

Particularly in the brainstorming stage,
there is no place for untimely
judgements

Open mind Considering design thinking as an
approach to any problem whatever the
industry or application

The method encourages “thinking out
of the box” (with “ideas in the wild
state”), challenges the obvious and
follows a more experimental approach

Source: Adapted from Baeck and Gremett (2011)
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various feedback links between the phases and allows several phases to run in
parallel. Therefore, it is more useful to approach those phases as modes rather than
sequential phases.

The work by Simon (1969) defined a pioneering model of design process,
consisting of seven phases: definition; search; ideation; prototyping; choice; imple-
mentation; and learning. This model describes generally the prototype of the design
thinking process.

According to Kelley and Littman (2001), integrating the seven above-mentioned
phases in six phases that culminate in the testing activity designers can frame
problems, raise the right questions, create more ideas and allow choosing the best
answers. As shown in Fig. 3.3, the phases are not necessarily covered in a linear way,
but may occur simultaneously or be subject to repetition.

In the most recent literature, different models have been proposed concerning the
design thinking process (see summary presented in Table 3.6), including the
so-called triangular process in three steps originally developed by Brown (2008) in
the IDEO firm, as well as the proposal by Kelley and Littman (2001) already
mentioned, which includes six sequential phases that can integrate various feedback
links.

Table 3.6 presents the phases as defined by different (organizational) protagonists
and authors of reference on design thinking, noting that those authors sometimes use
different designations for the same phases.

Regarding the methodology of design thinking, a great variety of methods can be
used, with no strict rules as to definition of the methods to employ. Some methods
are typically used by designers, while others are more similar to those adopted in
user-centred design approaches, as happens in more specialized training in
creativity.

Table 3.7 presents a summarized list of the methods used and promoted by d.
schoolBootcampBootleg (2010), contrasting them with the more traditional methods
(commonly called ethnographic methods), for better illustration of the different types
of methods that can be used in the design thinking process.

As observed in Table 3.7 above, despite the differences, there is a certain
convergence in terms of defining the prototype phases covered by design thinking,
namely:

Understand Observe Point of
view Ideate Prototyping Test

Fig. 3.3 Design thinking: the process. Source: Adapted from Kelley and Littman (2001)
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Table 3.7 Methods used in design thinking

Phases (modes)

Methods of d.
schoolBootcamp
Bootleg (2010) Ethnographic methods

1. Immersion/inspiration
Observe users (empathy)

• Assume a begin-
ner’s mentality
• What? How?
Why?
• Study the user’s
perspective/vision
• Interview
(to generate empa-
thy)
• Extreme users
• Analogous empa-
thy
• Capture and share
of the history
• “Torture”

• Define the state of the problem
• Observe users (can include protocols for
thinking aloud)
• Carry out on-site visits (contextual sur-
vey with users who perform their tasks in
the workplace)
• Interview users and send out
questionnaires

2. Analysis and synthesis
Formulate point of view
(synthesis and interpretation
of results)

• Saturated and
group space
• Empathy map
• Journey map
• Composite charac-
ter profile
• 2�2 matrix
• Stairway:
Why-How?
• madlib point of
view
• Point of view
analogy
• Announcing
search for point of
view
• List of confirma-
tion of critical read-
ing
• Design principles
• Questions about:
how could we do
this?

• Models of contextual survey, including
affinity diagrams, etc.
• People and roles
• Use of scales, scenarios, users’ stories,
everyday scenarios, etc.

3. Ideation
Ideate (generate ideas)

• Brainstorming
(more selection)
• Confrontation
• Imposition of
restrictions

• Brainstorming
• Focus and user groups

(continued)
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1. Immersion/Inspiration: When a team gathers to identify a problem. This includes
visual systematization of the various perspectives and points of view (normally
by attaching post-its of different colors). This can also include deeper immersion,
resorting to interviews and fieldwork.

2. Analysis and synthesis: The data gathered are submitted to a phase of analysis and
synthesis, so as to organize and create identifiable patterns, within a logic that
allows understanding of the problem in question.

3. Ideation: The phase of sharing the idea. With the problem and target public
defined, the debate is extended (brainstorming) to the various actors that can
advance freely (uncensored) with bold ideas, including those difficult to put into
practice.

4. Prototyping: Corresponds to the moment when abstract ideas gain the form of a
draft. Unfeasible ideas are excluded and attention is paid to ideas more likely to
be accepted by interested parties.

5. Test: Presentation of the prototype to interested parties. The aim is to understand
if the solution solves the problem or if it is necessary to repeat the design thinking
process.

Table 3.7 (continued)

Phases (modes)

Methods of d.
schoolBootcamp
Bootleg (2010) Ethnographic methods

4. Prototyping
Prototype
Experiment

• Confrontation
• Imposition of
restrictions
• Prototyping for
empathy
• Prototyping to test

• Prototyping, with low loyalty and high
loyalty

5. Test
Test and improve

• Test with users
• Prototyping to
decide
• Identify a variable
• Prototyping
guided by the user
• Wizard-of-Oz
prototyping
• Feedback-
capturing
framework

• Use laboratory tests (can include proto-
cols for thinking aloud)
• Tests of unlikely users
• Tests of users in the field
• Tests of informal users (for example,
colleagues and friends, etc.)
• Studies of Key-Performance Indicators
(KPIs)

Others • Storytelling
• Shooting video
(more editing)
• I want; I like; What
happens if?

• Storytelling
• Classifying cards

Source: Adapted from Kelley and Littman (2001)
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Design thinking is the glue that can join different disciplines, aiming for the
success of projects to create new business units or intra-entrepreneurial projects of an
organizational (or institutional) nature.

Here, in the scope of the course in Technological Entrepreneurship Designing, the
application of a new methodology called opportunity exploitation pentagon (see
Fig. 3.4) is suggested, this being designed from the five prototype-phases of design
thinking identified above, associating a tool with each one of them, with the strategic
and operational purposes that are described in the subsequent five sub-points.

3.3 Business Model: Gaming and Designing

3.3.1 Immersion/Inspiration with the Canvas Model: Value
Screen

In the immersion/inspiration phase, the team promoting the project is advised to
meet to identify a problem and prepare a pitch structured in the form of a canvas,
following a design approach serving fundamentally to systematize different perspec-
tives and points of view, which if possible can be complemented with some
fieldwork and market study, through holding interviews with business-people or
others with experience in dealing with the problem identified.

This phase is also characterized by intensification of the vision-sharing exercise,
with a strong visual component using post-its. This phase is critical to raise the
entrepreneurial or innovative project/initiative from the paper. Here, the paradox lies
in the fact that to raise it from the paper it becomes necessary to place it on paper,
which is done by questioning, and ways of exploration and discussion around six

(1) Immersion/inspiration

(2) Analysis and

synthesis 

(3) Ideation

(5) Test(4) Prototyping

Canvas Model

– Value screen

Open innovation bridge –

Tangram model

Succinct plan of business

opportunity

Business planValue proposition and 

customer segments

Fig. 3.4 Opportunity exploitation pentagon. Source: Own elaboration
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questions considered fundamental are suggested, as presented in Table 3.8. Conse-
quently, the questions and examples of ways of exploration should be understood as
propaedeutic elements for carrying out brainstorming, in the third phase of ideation,
where as seen in Sect. 3.3.3 (see Table 3.10, phase 3: ideation), elaboration of the
succinct plan of business opportunity is recommended.

In the immersion/inspiration phase, which consists of sharing ideas, to begin with
use of the Canvas model (also called the value screen) is suggested, as elaborated by
Osterwalder and Pigneur (2009), inasmuch as this provides a far-reaching tool for
creating and managing new products and services.

This model allows entrepreneurs, innovators, investors, financing bodies, man-
agers of companies or projects with a social impact to understand and explain to
others the functioning of your ideas, being a tool that stimulates creativity,

Table 3.8 Questioning in the immersion/inspiration phase

Questions Description Ways of exploration

1. How is it intended
to solve the cus-
tomer’s problem?

The first step is to identify, exactly,
what is offered. However, here it is
necessary to avoid the common
orientation of satisfying the cus-
tomer, as that is the minimum level,
and so it is necessary to go further,
to achieve differentiation.

Answer questions such as: are we
dealing with a product? a service?
what is the added value? What is
the main benefit the customer will
obtain from your proposal, com-
pared with what already exists on
the market?

2. How to understand
the customer?

If you already know what you have
to offer, try to understand your
potential customer.

Answer questions such as: what is
their age group? what are their
habits and where do they usually
buy?

3. How to find the
competitors?

Assess who your strongest com-
petitors are and how they stand out
in relation to customers. Also
identify indirect competitors.

Answer questions, for example:
What are unusual, but possible
places for providing the product/
service?

4. Where can the
product/service be
found?

If you have a point of sale, it will be
necessary to ask whether the loca-
tion chosen is visited by potential
customers. If so, it will be neces-
sary to assess whether there are
competitors nearby.

Answer questions such as: Where
can the product/service be found?
Do you intend to have a point of
sale? Will you sell on the internet?
Do you intend to work from
home? What is your strategy to
attend to customers?

5. How to establish
contact with good
suppliers?

Based on the premises and the
products, make an active search for
suppliers. Talk a lot to the people
involved.

Answer questions such as: What
are the costs? What are the under-
lying market dynamics?

6. How to design
the succinct business
opportunity plan?

Based on all the visions and infor-
mation gathered, design your suc-
cinct business opportunity plan.

Answer questions such as: How
much will it be necessary to
invest? over how long? with what
flows? what are the risks
involved? how long to break
even?

Source: Own elaboration

102 3 Concepts, Methodologies and Tools of Gamification and Design Thinking



discussion, analysis and agreement. In addition, it allows definition of the problem
and the target public, extending the debate and including bold ideas, whether or not
they are difficult to apply. Consequently, it means the idea can be formalized and
trained, with the subsequent actual successful construction of the entrepreneurial and
innovative opportunity to be exploited, i.e., with commercial success.

For this purpose, Osterwalder and Pigneur (2010) configured the use of a working
panel (or value screen) with nine blocks of activities representing the fundamental
elements that a business model should be composed of.

Following the building games metaphor, this nine-block method allows all actors
involved in the process to have the same perception of the question and set out from
a common point using the same language. A business model is developed, capturing
the logic of value creation and value added, allowing readjustments and
reassessments both in terms of the model and in terms of its relations and assump-
tions, aiming for continuous improvement.

A possible starting point, following a marketing logic, is justifying the need to
innovate, precisely via the demand noted through timely detection of an ill-satisfied
need in customer segments. That need can take on a body and form through creating
a new technology, product or service; improving a given market; creating a new
process, business, product or service; or even to face and overcome a time of crisis.

The above-mentioned authors placed at the heart of the model, the axes of the
added value propositions, and following an approach in accordance with an organi-
zational vision of the human brain, placed on the left (rational) side, three blocks
justifying costs, namely, partnerships, key activities and key resources, also aware of
the critical importance for business success of endogenous resources and the pro-
ject’s capacities. In addition, they did not forget organization of the right (emotional)
side, where three more blocks are placed, greatly related to behavior, namely
customer relations, customer segments and communication and distribution chan-
nels, which originate sources of income.

To build the opportunity, those blocks must be filled in and ordered (see Fig. 3.5),
so as to respect the value screen drawn up by Osterwalder and Pigneur (2010).

Still in the immersion/inspiration phase, for effective construction of the entre-
preneurial and innovative opportunity, it is necessary to master the Canvas model
completely and perform the following five activities:

1. Mobilization: join the team and sensitize them to the need to create a business
model;

2. Understanding: collect data and information, to gather the greatest knowledge
possible about the target market, identifying the needs and problems of potential
customers;

3. Project: elaborate a business model appropriate to the type of business, based on
market study;

4. Implementation: put the model obtained into practice; and
5. Monitoring: monitor continuously, in order to allow adaptations and transforma-

tions in the model, as found necessary from the reactions revealed by customer
segments of the target market.
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Fig. 3.5 Canvas Model: value screen design approach. Source: Adapted from Osterwalder and
Pigneur (2010)

Fig. 3.6 Game of visual systematization of the business model. Source: Adpated from Osterwalder
and Pigneur (2010)
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The orienting tool for constructing the entrepreneurial and innovative opportunity
can also identify a problem, give form to the idea and play a game of visual
systematization of diverse perspectives and points of view (for example, using
post-its), in the form of a first proposal of a business model, based on nine jigsaw
pieces as presented in Fig. 3.6.

In the process of developing the business model, the Canvas model allows
strategic construction of the opportunity using two hypothetical scenarios:

(i) The first deals with the customer and describes their different characteristics,
how the product or service is used, and customers‘ wishes; and

(ii) The second concerns the environment in which the business model is devel-
oped. The aim is not to predict the future, but to ideate and anticipate future
possibilities with detailed ideas.

For Leitão and Gomes (2014), customer segmentation and value propositions are
the foundation of the Canvas model, and so the creation of a business model requires
using the nine blocks that form it, as well as the aggregated concepts that are
presented as follows:

1. Customer Segments
Who are we creating value for? Who are our most important customers?

Customer segments represent groups of individuals or organizations that the
project or new firm intends to reach. To define their range and serve their interests
better, various segments can be distinguished according to their needs, behavior or
any other attribute (for example, distribution channels to achieve the price customers
are willing to pay). If a certain market is the target, then the value proposition will be
adapted to the specific needs of a duly identified customer-type, whose preferences
regarding products or services vary according to the needs of each segment.

2. Value Propositions
What do we offer our customers? Do we help to solve our customers’ problems?
Which ones? Value propositions refer to all products and services offered by the firm
to satisfy a need, creating value for a customer segment. The value can derive from
quantitative (for example, price, speed of response, length of guarantee, energy
labelling, etc.) and qualitative (design, quality certification, brand, fashion, customer
service, after-sales service, etc.) characteristics.

3. Channels
What communication, distribution and sales channels are to be used to deliver our
supply to customers? Distribution channels are the means used by the firm to deliver
its value proposition, and these may be direct (for example, authorized outlets, retail
network, own network of physical shops, online shops, etc.) or indirect (network of
shops, retailers, partnerships, etc.). These must be defined according to the supply
and the type of customer.

4. Customer Relations
What is the type of relationship intended with the customer? Where is this relation-
ship identified in the business model?
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First, it is necessary to determine the type of relationship intended with the
customer. It is then essential to personify the relationship with the customer, through
three types of interest: customer to capture; customer to retain; and customer to
stimulate sales.

5. Income
How much will the customer be willing to pay for our value proposition? What is the
preferred form of payment?

The income generated is different from one customer segment to another. There
are different ways of generating income, namely, sale of goods; sale established
according to the quantity consumed; crossed sale of goods and services; connected
sales packages; conditioned subscription; commercial decoy of the loss leader
pricing type; financial loan/renting, leasing among others, etc.

6. Resources
What are the key resources necessary for good functioning of the business model?

Those resources are the most important assets to ensure complete functioning of
the business model, and can be classified as:

• Human: human capital lies in people, contemplating their education/training and
experience;

• Financial: the business model requires capital, credit, financial means, etc. to buy
or even hire services;

• Tangible: include assets such as buildings, vehicles, machinery, distribution
network etc. that ensure activities’ operation; and

• Intangible: include forms of intellectual property, such as patents, brands, design,
copyright and similar.

7. Activities
What are the key activities for executing the business model?

The key activities to execute in order to ensure the success of the business model
can vary according to the value added proposition of the project or firm, and can
include different phases of the process of supply, production, distribution, commer-
cialization, guarantee, post-sales and substitution, etc.

8. Partnerships
What partnerships are necessary to create and integrate a value proposition?

Partnerships allow firms to potentiate value creation, through management appro-
priate to the paradigm of open and integrative negotiation, which contributes to
reducing transfer costs, and to greater sharing of resources and services, reducing the
risk or costs associated with acquiring new resources and competences.

9. Costs
What are the most important costs related to operating the business model? What is
the cost implied by the intended relationship with the customer? It is essential to
determine the costs of the fundamental resources and activities for executing the
business model, in order to define the cost structure of a business model and in this
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way duly value the need to innovate always with the concern for efficiency and
rationalization of costs.

Therefore, the business model corresponds to simplified representation of the
complex processes of a project or new firm, in that it allows better management of
how value is distributed to customers, through goods and services, thereby contrib-
uting to making a sustainable profit, i.e., over a longer period of time.

In the context of the paradigm of open and integrative negotiation, people are
central to the process of building the opportunity, through definition of the business
model, taking as the starting point the immersion/inspiration phase, which stimulates
the sharing/discussion of different perspectives and visions. This is the true basis of
the assets of modern, flexible, innovative and entrepreneurial organizations. It is
through applying methods and techniques of creativity and knowledge management
that projects or new firms are able to capture and incorporate people’s tacit knowl-
edge, making that knowledge explicit and facilitating its share among those
involved, through developing an organizational culture that motivates innovation
based on collaboration and teamwork, with a common purpose, which can be
(financial, environmental and social) sustainability, fulfilling the mission, vision
and values, as well as ensuring the social impact of the project or firm.

3.3.2 Analysis and Synthesis with the Open Innovation
Bridge: Tangram Model

In the phase of analysis and synthesis, use of the tool designated as the open
innovation bridge—Tangram model2 (see Fig. 1.3, presented in Part I of this
book) is suggested; in order to ensure organization of the data and information
collected in the previous stage, and in this way create identifiable patterns, within a
logic that allows greater understanding of the problem raised, identifying the critical
resources and transactional elements, to prepare the design of an open innovation
business model.

The game of the open innovation bridge represents the importance of identifying
resources and transactional elements, in order to operate innovation of the business
model, with the ultimate aim of renewing the business innovation capacity.

Resources are identified in terms of internal factors (A1) that determine the
absorption capacity of the firm and of internal R&D activities (B3), which influence
the firm’s strategic positioning, in terms of open innovation.

Transactional elements are identifiable in terms of connecting factors (A2), where
the different cooperative links with external stakeholders predominate, namely
consultants, universities and laboratories. In addition, these elements are intrinsically

2For an example of empirical application of the open innovation bridge tool—Tangram model,
consult Part II—Empirical application of open innovation business models in this book.

3.3 Business Model: Gaming and Designing 107



linked to external R&D activities (B4), which are developed so as to gain access to
external sources of knowledge.

The visual metaphor of the task of designing the open innovation bridge aims to
give added importance to the decision piece: strategic coopetition (C5); which is
inserted in the cooperative links with other competing firms. However, this task
would not be complete if it was not possible to identify the critical elements of the
transactional structure (D6) of the business model, so that in the end renewal of the
business innovation capacity is achieved (E7).

In this gamification approach, an old Chinese brain-teaser is revisited, allowing
the coupling of the five components previously identified, using the design and
placing of the seven colored decision pieces. Initially, there should be identification
of the five principal components of the so-called symbiotic process of the elements
of the business model’s transactional structure, namely: (A) Absorptive capacity;
(B) Open innovation; (C) Strategic coopetition; (D) Critical elements of the trans-
actional structure; and (E) Business innovation capacity. In turn, these five compo-
nents can be represented by seven decision pieces.

Therefore, in the design of the open innovation bridge (cf. Fig. 1.3), concerning
component A, referring to internal factors (i.e., resources), it is necessary to list a set
of items representing internal factors (A1: light green) of the absorption capacity
construct, namely: acquisition of other external knowledge (A11); acquisition of
equipment, software and licenses (A12); employees’ academic qualifications (A13);
and employees’ training to develop innovation activities (A14). In addition, listing
the items referring to linking factors (A2: purple) of the same absorptive capacity
(i.e., transactional elements), namely cooperative links with consultants (A21),
cooperative links with universities (A22) and cooperative links with laboratories
(A23).

In turn, component B concerning the open innovation construct, requires listing
the items referring to internal R&D activities, i.e., resources, (B3: blue) and external
R&D activities, i.e., transactional elements (B4: yellow).

As for component C regarding strategic coopetition, this requires identification of
the cooperative links with other competing firms (C5: orange).

Concerning component D representing the critical elements of the transactional
structure (D6: red), this requires prioritizing the items listed in the previous identi-
fication of resources (A1; B3) and transactional elements (A2; B4) of the model.
Component E referring to the construct of business innovation capacity (E7: dark
green) can be represented by the type of innovation: radical; incremental; product;
process; organizational; commercial, etc.
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3.3.3 Ideation with the Succinct Plan of Business Opportunity

In the ideation phase, consisting of sharing ideas, the aim is for the team to be
motivated and mobilized for joint preparation of the so-called succinct plan of
business opportunity, which forms a first diagnosis of the viability of the business
idea and the resources necessary for its implementation.

In the scope of the course in Technological Entrepreneurship Designing, the
succinct plan of business opportunity should be designed taking the following
preparatory elements into consideration:

• Description of the technology and its commercial applications;
• Definition of the market and target consumers;
• Definition of the competition and the competitive advantages that could allow the

business idea to rise above the former;
• Financing needs and sources;
• Intellectual protection of the business idea;
• Profile of the elements of the business team; and
• Summary assessment of the opportunity.

Referring to results obtained in previous pedagogical experiences, a structured
pitch should also be prepared, as creatively as possible, joining different visions and
aiming for a convincing visual impact. However, incorporating the desirable degrees
of freedom, without detracting from its degree of novelty, presentation can contain
the following elements as a guide:

• Concept;
• Positioning: Vision and Mission;
• Human Resources;
• Marketing-mix;
• Target public;
• Study of the Market/ Competition;
• PESTE/SWOT/TOWS strategic analysis;
• Future scenarios; and
• Final considerations.

3.3.4 Prototyping with Value Proposition and Customer
Segments

In the prototyping phase, where ideas begin to take shape, a process of choice is
undertaken opting for the ideas that emerge as having the greatest chance of being
accepted by the interested parties, namely, segmented customers forming the
so-called relevant market.

3.3 Business Model: Gaming and Designing 109



To do so, use of the tool developed by Bernarda et al. (2014) is suggested,
abbreviated to value proposition and customer segments, which consists of a new
value proposition canvas (see Fig. 3.7). This allows working on the complementarity
between those two blocks and, to a certain extent, better prototyping of the ideas
previously discussed and aligned, for the purpose of analysis and ideation.

In this canvas, Bernarda et al. (2014) first divide the value proposition block in
three parts: products and services; creators of gains; and analgesics. Secondly, the
customer segment block is also divided in three parts: customers’ gains; customers’
pains; and customers’ activities. With this model, it will be possible to prototype and
produce a new draft based on the active search for the best possible fit between the
product/service and the market, in order to ensure that customers become really
pleased with the value proposition. The hypotheses studied must be validated “on the
street”, as it is only possible to find out if customers really prefer a new variety if they
are able to try it out and express their interest.

The new value proposition describes a set of products and services that create
value for a specific customer segment considered representative of the relevant
market. This value proposition aims, therefore, to solve customers’ problems or
satisfy their needs, through providing a set of benefits that a firm offers to its
customers.

The products and services forming the value proposition and the way these reduce
the “pain” of a certain customer segment and create added gains for customers, form
a differentiating factor of the business.

The block referring to the customer segment, designed originally on the first value
canvas, allows definition of the various groups of people or organizations that a firm
aims to reach and serve (i.e., the customer typology). Therefore, when processing the
prototyping phase based on adapting the business model, the innovative entrepre-
neur can group customers in different segments according to their common needs
and behavior, or even other attributes considered appropriate to make the
segmentation.

Products and services

List of all products and services 
of the value proposition

Creators of gains

Describes how products and 
services create gains for 
customers

Analgesics (Reducing 
the customer’s pain) 

Describes how products and 
services alleviate customers’ 
pains or problems

Prototyping/
Matching

Customer 
segments

Customers’ gains

Describes the results that 
customers want to achieve or 
the specific benefits they seek

Customers’ pains

Describes bad results, risks and 
obstacles related to the
customer’s activities

Customers’ activities

Describes what customers are 
trying to solve in their activities, 
expressed in their own words

Fig. 3.7 New canvas of value proposition and customer segments. Source: Bernarda et al. (2014)
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So prototyping will allow the design of a new (cumulative) value proposition, and
customer segments should respond to the following questions: (i) what value do we
deliver to customers?; (ii) among customers’ problems, which ones will we help to
solve?; (iii) what customer needs are we satisfying?; (iv) what product and service
package are we offering to each customer segment?; (v) for whom is value being
created?; and (vi) who are the most important customers?

The way these questions are answered defines a set of initial hypotheses, in the
form of the new value proposition that will have to be validated on the ground, with
potential customers, suppliers, partners or investors. This is followed by a fine-
tuning process (adjusted to the interests of customer segments), which will neces-
sarily include validation of that proposition on the ground, validating or
reformulating the set of hypotheses, until there is a “perfect” match between the
product/service and the market, i.e., when customers show they are really pleased
with the value proposition of the project or the new firm.

3.3.5 Test with the Business Plan

In the test phase, which consists of presenting the prototype to interested parties,
aiming to find out if the solution proposed contributes to solving the problem or if it
is necessary to repeat the design thinking process, use of a well-known tool is
recommended, namely the business plan. This does not do away with the need to
carry out an economic-financial planning exercise, with the strategic, organizational,
management, human capital, marketing and sales, forecasting and sensitivity anal-
ysis components, in order to determine the viability of the project or associated
initiative.

Therefore, the business plan is considered a fundamental tool to test the project or
new business initiative, in that it is a document allowing systematization of all the
information related to a given business idea or innovation, which makes it possible to
structure and assess the corresponding economic-financial viability (Siegel et al.
1993).

According to Barringer and Ireland (2006), to have a well drawn-up business
plan, it is important to attend to the following aspects of formulation: (i) establish
that the business makes sense (viability analysis); (ii) analyze how all the elements
function as a whole; (iii) describe the integrated functioning of the participant
network necessary to proceed with the business; and (iv) articulate the central
strategy to stakeholders.

For Duarte and Esperança (2014), after defining the business plan, it is critical to
contemplate a set of questions considered important, namely: (1) is the business
realistic?; (2) is the participation of the partners necessary for the business
guaranteed?; (3) if those partners participate, will they be motivated by the project?;
(4) will customers by willing to acquire the goods/services?; (5) will the entrepre-
neur/innovator be able to motivate customers and partners in sufficient numbers to
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Table 3.9 Structuring the business plan

Parts Description Questions to raise
Byers et al. (2015)
Suggested chapters

Executive
summary

The most important part
of the business plan.
Many investors decide
to proceed to additional
discussions based on this
section which must be
clear, concise, convinc-
ing, informative and
appealing. The executive
summary must contain
the key positioning and
the rationale that can be
found in the different
parts of the business
plan. Both the vision and
the mission must help to
communicate a convinc-
ing entrepreneurial/
innovative opportunity.

• Why is that a major
problem and why are
customers willing to pay
for solutions?
• How can the project/
firm solve the cus-
tomer’s problem or
need?
•How is this project/firm
in a unique position to
do that?
• How is the economic
aspect attractive? Why is
this an exciting growth
opportunity?
• What are the elements
of the team and what are
the main partnerships?

For a discussion on the
history of business and
the concept, the follow-
ing chapters are
suggested: 2. Opportu-
nities; and19. Dealing
with presentations and
negotiating; and 20.
Leading firms to
success.

I. Opportunity
and Market
Analysis

Investors like to finance
solutions to big prob-
lems, which represent
big opportunities. A
strong beginning implies
demonstrating solid
understanding of cus-
tomers and why this
problem (or pain) is
important for customers.
Segmenting customers
will persuade those
reading the business
plan that the project/
entrepreneurial or inno-
vative initiative can
grow to the size of the
attainable market.

• What is the need or the
problem to be solved by
the project/firm?
• Who is the customer or
customer segment(s)?
•What is the total size of
the attainable market and
what is the market’s
growth rate?
• Is the current market
context favorable or not?

The following chapters
are suggested:
2. Opportunities;
3. Business vision and
model; and 4. Competi-
tive strategy.

II. Solution
and Concept

Many product descrip-
tions lose credibility by
being a “very big photo-
graph”, trusting in
existing gaps in the
market or being too
focused on the product,
in the hope that a pure
and simple explanation
of the technology is suf-
ficient, due to the idea
being extremely

• What is the product or
service?
• Describe a “day in the
life” of the customer
before and after adopting
the solution. What is the
value proposition for a
customer, and why is it
attractive?
• Which customers vali-
dated the product and are
willing to pay for it?

The following chapters
are suggested: 3. Vision
and business model;
4. Competitive strategy;
5. Innovation strategies;
and 16. Profit and
collection

(continued)
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Table 3.9 (continued)

Parts Description Questions to raise
Byers et al. (2015)
Suggested chapters

valuable. It is important
to balance the use of
technical or specific lan-
guage of the industry
with common everyday
language. In addition, by
detailing the value prop-
osition and the business
model, this will ensure
the business sounds
good from the
beginning.

• What is unique and
defendable about the
business?
• What is the economic
and business model?
How attractive are the
financial margins?

III. Marketing
and Sales

This section of the busi-
ness plan must clearly
communicate an under-
standing of how to com-
mercialize successfully
and sell the product/ser-
vice to the customer
segments previously
identified. Understand-
ing and communicating
the particular strategy of
customer development is
as important as the strat-
egy to develop the prod-
uct/service. There
should be perfect har-
mony with product/ser-
vice development to
increase the likelihood
of success. The business
model and the pricing
strategy should also be
perfectly articulated with
the sales strategies
selected.

• What are the most
appropriate marketing
means to reach customer
segment(s)?
• What is the most
appropriate type of sales
channel for the product
(for example, direct sales
versus indirect sales)?
• Who serves as the cus-
tomer’s decision-maker
with purchasing power,
and who influences them
to purchase?
• What is the expected
duration of the sales
cycle?
• Are there partnerships
that can be leveraged to
publicize and sell?

Suggested reading of
chapters: 9. Marketing
and sales; and 12. New
business organization

IV. Product
Development
and Operations

In this part, the person
reading the plan must be
convinced that the
business-people have
identified an attractive
market, as well as
knowing ways to gener-
ate income. This part
must concentrate on
developing the product/
service and on how this
will be transformed into

• What is the current
state of development of
the product(s)/service
(s)?
• What resources will be
necessary to finish and
send the product? Be
specific about what
types of resources will
be necessary (for exam-
ple, engineering, tools,
suppliers, material,

Suggested reading of
chapters: 7. Risk and
return; 8. Creativity and
product development;
11. Intellectual prop-
erty; and14. Operations
management

(continued)
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Table 3.9 (continued)

Parts Description Questions to raise
Byers et al. (2015)
Suggested chapters

something that can be
commercialized. Any
key technology to be
used for development
purposes should be
clearly explained (for
example, flow diagrams
can be useful). In addi-
tion, continuous growth
in income should be
demonstrated,
presenting the specific
planning of goals per
product/service, in the
long-term. This part is
largely responsible for
stimulating the quantity
and scheduling of the
financial amounts neces-
sary for the business,
becoming a critical
component of the finan-
cial model of the entre-
preneurial or innovative
project/initiative.

partners and customer
involvement).
• What are the develop-
ment chronograms
planned and the main
goals to attain?
•What are the main risks
that will be mitigated
with each goal attained?
• What is the appearance
of the value chain
regarding the production
and delivery of prod-
ucts?
• Are there patents,
commercial secrets or
other defendable advan-
tages?
• Are there regulatory
obstacles that must be
eliminated?

V. Team and
Organization

Building a team is a
critical aspect for anyone
beginning a new entre-
preneurial or innovative
project/initiative, and
thereby establishing
more credible communi-
cation with third parties.
Understanding how the
current team fits with the
vision of risk will help
investors and partners to
understand the roles that
need to be filled and how
they can
potentially help.

• What are the anteced-
ents and roles of the
founders and the main
key-workers?
• Describe the team’s
passions and skills and
why the team is commit-
ted to the opportunity.
• What are the
key-signings that must
be made to complete the
team?
• What are the
key-signings that can be
made in each functional
department?
• Does the firm have
advisors or board mem-
bers that strengthen its
history?

Suggested reading of
chapters: 10. Types of
firm; 12. New business
organization; and 20.
Leading firms to
success

(continued)
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Table 3.9 (continued)

Parts Description Questions to raise
Byers et al. (2015)
Suggested chapters

VI. Risks A new entrepreneurial or
innovative project/initia-
tive faces four main
types of risk: technol-
ogy/product; market/
competition; manage-
ment/team; and finan-
cial. Many of the specific
risks of opportunity are
interlinked in previous
parts of the business
plan. For example,
potential competitive
threats should be con-
sidered regarding both
the product and the dif-
ferent types of market. In
addressing the firm’s
specific risks, it is
important to think
clearly about how each
risk factor can be man-
aged in the following
1 or 2 years. Quantitative
analysis can also help
the reader to decide. It is
fundamental to identify
the risks that need to be
reduced so that the
reader is confident the
business-people under-
stand how to build a new
entrepreneurial or inno-
vative project/initiative.

•What are the main risks
of developing products/
services and external
dependencies?
• What is being done to
lessen the risks of exe-
cuting the product/ser-
vice?
• Who are your main
competitors and how is
your initiative differenti-
ated from those first in
the market?
• Can big players enter
the market easily? Are
there product/service
substitutes?
•What customer, partner
or product strategies can
be used to lessen com-
petitive threats?

Suggested reading of
chapters: 4. Competitive
strategy; 6. The history
of business and the
plan; and 7. Risk and
return.

VII. Financial
Plan and
Investment
Supply

Although the financial
plan is considered last,
the implications of
financial decisions
appear throughout the
whole exercise of plan-
ning the entrepreneurial
or innovative project/
initiative. If the activities
planned are carried out
successfully regarding
the development of
products, marketing,
sales and other firm
functions, the financial

What financing is
needed to cover market
needs and goals regard-
ing the product? What is
the amount requested?
• When should the pro-
ject/initiative reach a
positive cash flow of
exploitation, in accumu-
lative terms?
• What is the growth
opportunity for the pro-
ject/initiative if it is
commercially success-
ful?

Suggested reading of
chapters: 15. Acquisi-
tions and global expan-
sion; 16. Profit and
collection; 17. Financial
plan; 18. Sources of
capital; 19. Dealing
with presentations and
negotiating; and 20.
Leading firms to
success.

(continued)
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Table 3.9 (continued)

Parts Description Questions to raise
Byers et al. (2015)
Suggested chapters

results should be suffi-
ciently attractive to make
the investment. It is nec-
essary to ensure the via-
bility of financial
assumptions and
projected results, if pos-
sible using an analogous
project/initiative. Inves-
tors want to know the
amount of finance
required, as well as the
goals to be reached.
Financing in stages
allows investors and
business-people to man-
age the associated risk
better. It is necessary to
include a chronogram of
activities, with firm sales
and product goals,
planned financing events
and position in terms of
exploitation cash flow.

• What are the financial
margins forecast, ini-
tially and with continued
activities?
• What other firms show
similar margins and
growth to this project/
initiative?
• What are the main
financial assumptions?

Appendix:
Detailed
Financial Plan

A more detailed set of
financial projections and
premises is generally
included in an appendix.
Suggested, for example,
is a spreadsheet
(unblocked) on the
FINICIA program, pro-
vided by IAPMEI.
The financial forecasts
and premises will serve
as a starting point for
appreciation of the pro-
ject/initiative. It is nec-
essary to ensure that the
methodology used to
produce the detailed
Financial Plan is trans-
parent for the reader.

• Demonstrative and
detailed exercise of
exploitation cash flow
for a period of five years,
demonstration of results
and balance sheet
(annual data based on
monthly calculation and
forecast).
• Financial assumptions
considered in building
financial estimates (for
example, penetration
rates by customer seg-
ment, pricing and circu-
lating capital).
• In this sector, are pur-
chasing decisions cycli-
cal?

Suggested reading of
chapters: 16. Profit and
collection; and 17.
Financial plan;

(continued)

116 3 Concepts, Methodologies and Tools of Gamification and Design Thinking



ensure stability and income?; and (6) the business is innovative and what is the
possibility of a multinational getting hold of the idea associated with the business?

According to Byers et al. (2015), a business plan aims to: (a) develop ideas with
regard to how a given project/business should be led; (b) assess the expected
performance of a project/business over time (being a forecasting tool of a prospec-
tive nature), requiring periodic review and consequent re-elaboration; and (c) create
an instrument to obtain means of finance, becoming a powerful negotiating tool to
gather and persuade potential allies or investors about the project or initiative.

According to the same authors, and since the book entitled: Technology Ventures:
From Idea to Enterprise, 4th edition; is the manual proposed as the basic work to be
followed in the scope of the course on Technological Entrepreneurship Designing, a
non-exhaustive description follows of the main parts of the business plan (see
Table 3.9), identifying the corresponding chapters of that book, so as to facilitate
the structuring of this planning and prospecting document considered indispensable
for successful testing of the entrepreneurial/innovative project or initiative.

Below is a proposal for a structure-type for the purpose of drawing up the
business plan, whose main components should be the following:

1. Executive Summary
2. Presentation of the project’s promoters
3. Presentation of the business

3.1. Summarized presentation of the project/firm
3.2. Concept
3.3. Main products and services
3.4. Business opportunity

Table 3.9 (continued)

Parts Description Questions to raise
Byers et al. (2015)
Suggested chapters

• What are the greatest
business costs (for
example, development
of engineering, certifica-
tion, production, mar-
keting, distribution,
licensing, etc.)?
• How do the costs of
products/services and
sales evolve as volume
grows?
• Were customer support
and maintenance
considered?

Source: Elaborated from Byers et al. (2015)
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4. The market

4.1. Market analysis
4.2. Structural analysis
4.3. Competition
4.4. Critical factors of market success
4.5. PESTEL/SWOT analysis

5. Strategic positioning

5.1. Strategic objectives and approach to the market
5.2. Pricing policy
5.3. Distribution policy
5.4. Communication policy
5.5. People
5.6. Processes
5.7. Physical trials
5.8. Value chain
5.9. Project’s competitive advantages
5.10. Critical factors of the project’s success
5.11. Organization and human resources
5.12. TOWS Matrix

6. Economic-financial analysis

6.1. General assumptions
6.2. Investment
6.3. Turnover
6.4. Exploration costs
6.5. Project/firm financing
6.6. Provisional financial statements
6.7. Analysis of the project’s viability
6.8. Sensitivity analysis

7. Contingency scenarios

3.4 Course Program

After describing the main concepts and methodologies of the course in Technolog-
ical Entrepreneurship Designing, with a special focus on design methodology and
the opportunity exploitation pentagon, it can be understood that the choices made,
besides being innovative and creative, are intrinsically linked with the specificities of
technological entrepreneurship, approached here from a perspective allowing both
the preparation of intrapreneurial investment projects (of an organizational and
institutional nature), and of projects aimed to exploit entrepreneurial and innovative
opportunities, in the form of creating a new business unit.

118 3 Concepts, Methodologies and Tools of Gamification and Design Thinking



The course program is structured and developed in order to draw students’
attention to and explain the two specificities of the two types of projects referred
to, allowing them to study and understand how both types allow the exploitation of
technology-based business opportunities, whether in the context of an existing
organization (i.e. intrapreneurship), or in a new organization to be created (i.e.,
qualified entrepreneurship).

According to the (proposed) number of hours for the subject (with a total of
contact hours (C), on a weekly basis of 2 hours Theoretical + 2 hours Practical + 2
hours Tutorials – Coaching), and considering the educational objectives and com-
petences aimed for, namely: professional intervention in a wide range of industrial,
service and research organizations; incorporation of the most recent technological
innovations in professional intervention; and development of entrepreneurial com-
petences allowing the creation of technology-based firms.

3.4.1 Objectives

Presentation of the proposed program follows, by indicating the objectives of the
curricular unit and the modular structure. The course objectives are as follows:

– understand the process of detecting and analyzing technology-based business
opportunities;

– define criteria to assess the market potential of a technology and the resources
necessary for its commercialization;

– know the procedures necessary for protecting the intellectual property of the
technology supporting the business idea;

– design and validate value propositions and business models; and
– apply instruments of financial analysis for the purpose of assessing financing

needs and forecasting the business’s profitability.

Considering the distribution of the teaching load of theoretical and practical
classes, for planning lasting 13 teaching weeks, the structure of the course organized
by modules3 is as follows:

Module I (MI): Introductory Concepts (T:4 h; Weight: 8.3%)

Chapter 1: Innovation and Entrepreneurship (4 h)

Module II (MII): Creative Ideas and Competitive Dimensions (T:16 h; Weight:
33.0%)

Chapter 2: Technological Ideas and Business Opportunities (4 h)

3A module is understood to be a unit of learning which is autonomous and with its own identity, but
part of a cohesive and coherent whole supported by structuring pedagogical principles.
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Chapter 3: Universities and Forms of Commercializing Technology (4 h)
Chapter 4: The Process of New Business Creation (4 h)
Chapter 5: Market, Competition and Competitive Advantage (4 h)

Module III (MIII): Business Opportunity (T:12 h; Weight: 25%)

Chapter 6: Methodologies of Analyzing Business Opportunities (4 h)
Chapter 7: Protection of Intellectual Property (4 h)
Chapter 8: Structuring the Business Model (4 h)

Module IV (MIV): Financial Planning (T:8 h; Weight: 16.7%)

Chapter 9: Financial Planning of New Businesses (4 h)
Chapter 10: Sources of Finance for New Businesses (4 h)

Module V (MV): Business Opportunity Plan (T:8 h; Weight: 16.7%)

Chapter 11: The Business Team and the Organizational Model (4 h)
Chapter 12: The Business Plan (4 h)

It is noted that students’ participation and involvement (organized in teams) in the
coaching sessions is considered fundamental for application of the methodology of
the opportunity pentagon referred to, following a logic of design thinking as
proposed in Sect. 3.2.2.

3.4.2 Results of Learning

Taking as a reference what is set out in the ECTS guide (ECTS Users’ Guide,
2015)4, the results of learning are statements about what the student supposedly
knows, understands and/or is able to demonstrate on completing the learning
process.

In this aspect, and following the vision of Kennedy et al. (2006), learning results
can be of different natures, namely: (i) cognitive (such as knowing, understanding,
identifying, applying, analyzing, summarizing and assessing); (ii) affective (i.e.,
presenting, receiving, responding, valuing, organizing and characterizing); and (iii)
psychomotor (i.e., imitating, manipulating, being precise, articulating and
mechanizing).

For Jenkins and Unwin (2001), establishing learning results means obtaining
different advantages, namely: (a) clarifying for both lecturer and student that which
is expected of the latter at the end of the teaching and learning process; (b) helping
the lecturer to design support material and conceive more effective classroom

4For more information, consult: http://ec.europa.eu/dgs/education_culture/repository/education/
library/publications/2015/ects-users-guide_en.pdf.
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strategies and assessments; (c) helping students to understand what they will have
achieved at the end of a module or subject; and (d) helping the lecturer to define
assessments according to what has been taught.

Bearing in mind the aims of the subject, as well as the set of educational
objectives and competences pursued, the learning results to be attained from this
course aim to equip students with the following competences:

In cognitive terms:

1. identify different scenarios for growth (of varying speeds) of the entrepreneurial
or innovative project/initiative, considering the uncertainty regarding the devel-
opment and the characteristics of the technology;

2. understand and assess the business model to exploit the opportunity identified,
through pre-validation; and

3. analyze, within the scenarios identified, projections related to future income and
expenditure, identifying the moment from which the project/initiative will reach
positive results.

In affective terms:

4. present strategies of target market penetration and growth, detailing customers’
profile and the geographical area of the markets where the firm intends to compete
in the future, as well as the value proposition, distribution channels and the means
of promotion and publicizing it intends to use; and

5. organize scenarios for recuperating the investment in the case of leaving the
market; and

In psychomotor terms:

6. articulate the way the project/initiative intends to remunerate investors as its
growth occurs.

3.4.3 Teaching and Learning Strategies

Teaching and learning strategies are presented in Table 3.10. The lecturer team can
present two case studies: (i) the first concerns the open innovation business model
and is foreseen for the third week of the schedule; and (ii) the second, referring to the
financial planning of new business, is foreseen for the tenth week. Considering the
proposal in Sect. 3.2.2., simultaneous integration of design methodology and the
methodology of the pentagon of opportunity exploitation is proposed throughout the
practical classes in the subject, introducing in each of the five phases of the design
thinking methodology the five tools to be used by students, namely: (1) Immersion/
inspiration: Canvas model—value screen; (2) Analysis and synthesis: open innova-
tion bridge—Tangram model; (3) Ideation: succinct plan of business opportunity;
(4) Prototyping: value proposition and customer segments; and (5) Test: business
plan.
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Table 3.10 Learning results and teaching-learning strategies

Learning results
Teaching-learning
activities

Phases of
design
methodology:
tool Classification

In cognitive terms:

Identify different scenarios
for the growth (of varying
speeds) of the entrepre-
neurial or innovative pro-
ject/initiative, considering
the uncertainty regarding
the development and char-
acteristics of the
technology

– Presentation of the
initial concepts of
Module I, by the lec-
turer team
– Discussion of case
1 (lecturer and stu-
dents)
– Creation of teams

0. Observation
of students, to
create empathy

– Presentation of con-
cepts and material, of
an introductory nature
– Cooperative activi-
ties
– Presentation of case
study 1 (or invited
speaker)

Understand and assess the
business model to exploit
the opportunity identified,
through pre-validation

– Presentation of
subject matter refer-
ring to Module II, by
the lecturer team
– Coaching sessions
– Motivating teams

1. Immersion/
inspiration:
Canvas model-
value screen

– Cooperative activi-
ties
– Exploration activities
– Structuring activities
– Information spread-
ing activities

Analyze, within the sce-
narios identified, the pro-
jections regarding future
income and expenditure,
identifying the time from
which the project/initiative
reaches positive results

– Presentation of
subject matter refer-
ring to Modules III,
IV and V, by the lec-
turer team
– Coaching sessions
– Motivating teams

1. Immersion/
inspiration:
Canvas model-
value screen
2. Analysis and
synthesis:
Open innova-
tion bridge—
Tangram model

– Cooperative activi-
ties
– Exploration activities
– Structuring activities
– Information spread-
ing activities
– Discussion/critical
assessment of students

In affective terms:

Present strategies for target
market penetration and
growth, detailing cus-
tomers’ profile and the
geographical area of mar-
kets where the firm intends
to compete in the future, as
well as the value proposi-
tion, distribution channels
and the means of promotion
and dissemination it intends
to use

– Presentation of the
subject matter refer-
ring to Modules III
and IV, by the lec-
turer team
– Coaching sessions
– Motivating teams
– Elaboration of the
succinct plan of busi-
ness opportunity

3. Ideation:
succinct plan of
business oppor-
tunity
4. Prototyping:
value proposi-
tion and cus-
tomer segments

– Cooperative activi-
ties
– Exploration activities
– Structuring activities
– Fieldwork
– Information spread-
ing activities
– Solving problem sit-
uations
– Discussion/critical
assessment of students

(continued)
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Summarizing, and observing Table 3.10, it can be seen that the teaching-learning
strategies cover initial presentation of the concepts and themes of an introductory
nature, being followed by presentation of the first case study (or invited speaker) and
creation of the work teams (two/three elements). Throughout the modular structure,
various tools are introduced, these being considered essential for elaboration of a
succinct plan of business opportunity, according to the design thinking approach.
Here, the role attributed to tutorials is highlighted, functioning as coaching in order
to motivate the teams and stimulate students’ attainment of goals. The functioning
proposed for the teaching-learning activities is maintained throughout the course, but
the exposure to concepts and material of a more advanced nature, linked to the
financial and organizational aspects of the entrepreneurial/innovative project or
initiative, is reinforced by presentation of the second case study (or invited speaker).
The two assignments foreseen are carried out by the work teams created at the time
of the course’s initial teaching activities. These assignments are: the succinct plan of
business opportunity; and the business plan. The first follows the methodology of the
pentagon of opportunity exploitation, following a design thinking approach

Table 3.10 (continued)

Learning results
Teaching-learning
activities

Phases of
design
methodology:
tool Classification

Organize scenarios for
recuperating investment in
the case of leaving the
market

– Presentation of
subject matter refer-
ring to Modules IV
and V, by the lecturer
team
– Discussion of case
2 (lecturer and stu-
dents)
– Coaching sessions
– Motivating teams
– Elaborating the
business plan

5. Test: busi-
ness plan

– Presentation of
advanced concepts and
subject matter
– Cooperative activi-
ties
– Presentation of case
study 2 (or invited
speaker)

In psychomotor terms:

Articulate the way the
project/initiative intends to
remunerate investors as its
growth occurs

– Presentation of
subject matter refer-
ring to Module V, by
the lecturer team
– Coaching sessions
– Motivating teams
– Elaborating the
business plan

5. Test: busi-
ness plan

– Cooperative activi-
ties
– Structuring activities
– Fieldwork
– Information spread-
ing activities
– Solving problem sit-
uations
– Discussion/critical
assessment of students

Source: Own elaboration
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proposed for the subject. The second follows the structure proposed by the lecturer
team, using a spreadsheet of the Financial Model of the Business Plan.

Besides the presentation of information by students regarding the two assign-
ments, there is a component of critical assessment by students of the work done by
their classmates.

3.5 Concluding Remarks

The growth of different concepts of entrepreneurship has emphasized the spread and
popularity of an expanding area of work, which needs to take firm steps towards
reconciling the multiple theoretical and empirical research efforts under the so-called
Eclectic Paradigm of Entrepreneurship.

This book contributes to the ongoing discussion about the need for the academic
community that devotes its attention and research efforts to entrepreneurship and
innovation to place the following two tasks among its priorities: (1) revisit the
complex construct of entrepreneurial and innovative opportunity, using a multilevel
lens: supranational; national; regional; business; and individual; and (2) invest in the
supply of innovative educational programs for qualified entrepreneurship and
innovation.

Furthermore, this book also makes it clear that exploiting an entrepreneurial and
innovative opportunity is not limited to the demanding exercise, with risks and
uncertainty, of the entrepreneurial form of creating a new business unit. Teaching
toward technology-based entrepreneurship, following a crossed approach of
gamification and design thinking, is feasible both in the intrapreneurial form of
nascent entrepreneurship and in that of corporate or institutional entrepreneurship, in
order to include also the intellectual capital of private and public institutions.

The course in technological entrepreneurship designing proposed here, aims to
enlighten students as to the specificities of the two forms of projects referred to,
allowing them to study and understand how both forms allow the exploitation of
technology-based business opportunities. In the initial modules about introductory
concepts, creative ideas and competitive dimensions, the course has the particularity
of creating a propaedeutic work basis allowing students independently, from their
basic training mainly in the area of engineering and science, to progress successfully
through the learning activities, which involve active participation in theoretical and
practical classes and coaching sessions, leading towards the presentation and oral
defense of two assignments for assessment, namely, the succinct plan of business
opportunity and the business plan. In the three subsequent modules, and considering
the instruments of course evaluation, greater weight is attributed to the concept of
entrepreneurial and innovative opportunity, structuring the business model, financial
planning and presentation of the business plan. A double pedagogical innovation is
followed, by integrating a creative approach to design, based on design thinking
methodology, on the process of exploiting the business opportunity, from identifi-
cation of a problem (by immersion/inspiration) until presentation of the business
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plan (test). Simultaneously, the use of a new methodology called pentagon of
opportunity exploitation is recommended. This joins the five phases of design
thinking and five tools of structuring and planning business taught in the subject,
namely: (i) immersion/inspiration with the Canvas model—value screen;
(ii) analysis and synthesis with the open innovation bridge—Tangram model; (iii)
ideation with the succinct plan of business opportunity; (iv) prototyping with value
proposition and customer segments; and (v) test with the business plan.

Since this course comes under the Treaty of Bologna, student-centred teaching
methodologies are proposed, with clear definition of the results of learning, the
distribution of theoretical, practical and tutorial (coaching) classes, students’ auton-
omous work and the assessment instruments considered most appropriate to measure
the attainment of goals.

Looking to the future, this course is considered to have the potential to expand, in
the curricular or extra-curricular context (for example, if the activities proposed are
included in a Project subject or a workshop, with a portfolio format). Therefore, it is
suggested that extending the sphere of application of the methodologies proposed
here can be through the creation of a Laboratory of Technological Entrepreneurship
Designing & Business Modelling, including teaching and learning activities,
prototyping and pre-incubation, as well as an open innovation platform that can
promote interdepartmental and inter-institutional collaboration and strengthen the
mechanisms of open innovation with business and institutional stakeholders from
the production world and the global scientific-technological system.
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