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ABSTRACT The present article analyzes the rationale, types, experience, and potentiality of applying open
innovation models in organizations to conduct their research and development (R&D) activities. In order
to carry out R&D activities and to demonstrate the utility and applicability of innovation models, a new
methodology is developed for the creation of profiles of open innovation models. The comparison of thirty
different companies analyzed and later classified in competitiveness matrices, allows a given organization
to know what its margins of improvement are. Therefore, along eight dimensions of identified innovation
activities, the outcomes demonstrate the high value of the use of this methodology by organizations to
increase their levels of R&D and innovation.

INDEX TERMS Open Innovation, open innovation profile, methodology, open innovation model, R&D,
competitive profile matrix.

I. INTRODUCTION
Since 2003 when Prof. Chesbrough coined the term ‘‘open
innovation’’ [1]–[3] to refer to a ‘‘new way of understanding
the fast and deep evolution of many companies looking for
external talent and partners to conduct their work in a more
efficient and flexible way,’’ many variations and implemen-
tations have been examined [4]. Moreover, an ample number
of open innovation projects were partly or wholly performed
by very diverse types of public and private entities over the
world [5]–[8].

The rationale behind the movement towards the adoption
of open innovation models was similar in all cases: many
organizations (both public and private) realized that they
could not find all the knowledge internally [9]. Furthermore,
they understood that required to develop on time advanced
products and services to keep competitiveness in the context
of fast market and technology evolution. Eventually, they
preferred to gain more flexibility in internal processes to
identify and take advantage of complementary or disruptive
results and market opportunities by cooperating with external
partners. The same approach was applied in motivating and
supporting their staff for launching new tech-based business
units.
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Open innovation (OI) is a broad concept where many
different areas included: knowledge, companies, ideas, exter-
nal sources, markets, licenses, universities, among others.
Moreover, such areas are referring to interrelated factors with
OI implementation. The way that these areas interact, and the
emphasis placed on some of them refer to several potential
approaches to implementing OI models, as described later in
this article.

Today, many large entities feel that higher visibility within
potential partners and the need to improve worldwide posi-
tioning in one industrial sector became driving factors to
embrace OI in ‘‘non-core activities’’ [10]–[14]. These con-
cepts were applied not only to information and communi-
cation technology (ICT) or industrial sectors but also in the
pharmaceutical business [15].

Small and Medium Enterprises (SMEs) were also inter-
ested in applying OI models (basically for R&D) even with
more significant internal organizational problems [16], [17].
Consequently, profound changes in the business models and
internal re-organizations were required with mixed results
obtained in the last two decades.

To sum up, some companies are using OI for all types
of activities, from knowledge creation to marketing issues.
At the same time, others are limiting their use for particular
cases (even only at exploratory examples to evaluate the
applicability of emerging concepts or markets). For instance,
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previous works highlighted the importance of the benefits
in economic terms, and its relation to the innovation firms’
performance [18], [19]. In this research, we want to focus
the attention on the use of OI in research and development
activities (R&D).

In the R&D domain, another commonly used example
of research collaboration networking is the creation of tem-
poral ‘‘consortia’’ where several entities usually termed as
‘‘partners’’ (in some cases supported and partly funded by
public administrations) work together towards the develop-
ment of new technologies, products or services during some
period (2-4 years) by sharing risks and future potential profits
if any. One of the partners acts as ‘‘coordinator’’ of the
consortium, and it serves as an interface to funding agencies
or ministerial departments if they exist.

Themain difference of using consortium-based approaches
concerning the extensive use of broader OI schemes comes
from the strategic view of partners to maximize economic
benefits in the market, changing the business model behind
OI and not only to address a narrower activity bound to one
R&D project. On the contrary, more flexible open innovation
approaches are present in many R&D networking activities
focused on the exchange of ideas, although with shallow
commitments (in terms of human and material resources)
from the members of the network.

From the firm’s perspective, the process to embrace OI
approaches requires to conduct multiple internal reorgani-
zations and the (re)definition of management procedures
to identify and qualify external knowledge providers, con-
tact and select them for specific projects, commit internal
resources and, if necessary, set-up joint work for long periods
through the creation of specific joint units. Later on, it will be
required to control/coordinate the agreed open activities with
several external entities (both public and private) to ensure
the fulfillment of agreed objectives, even when partners were
located outside the country of origin (with different legislative
and regulatory frameworks, and diverse cultural roots).

The successful implementation of OI models inside
organizations required them to shift their internal organi-
zation from well-known but inefficient pre-existing hierar-
chical structures towards more flexible flattened structures
when combined with OI paradigms embedded in worldwide
innovation ecosystems.

Nowadays, even if basic concepts about OI were widely
shared between organizations, there is not a single and unique
accepted and implementedOI approach (model) because con-
textual constraints deeply influenced decision-making. Con-
sequently, each entity should define its approach for adopting
OI by establishing the scope and implementation processes to
increase success even if a generic OI model could be used as
a reference.

The paper is structured as follows: after an introductory
section, Section II describes the theory development. The arti-
cle introduces the basic concepts on which the research work
is developed. The methodology is outlined in Section III,
where the steps for companies profiling and comparison

FIGURE 1. Open Innovation project attributes and optimal governance
modes (Source: adapted from Bagherzadeh, M. and S. Brunswicker
(2015)).

are shown. In Section IV, the application of the methods to a
technological organization is comparedwith thirty companies
and their OImodels, are presented. Finally, in SectionV, some
lessons learned, and conclusions are extracted to serve as a
guide for other companies.

II. THEORY DEVELOPMENT
A. OPEN INNOVATION MODELS
To work with external parties in order to augment their R&D
capabilities, companies can follow one of the OI models
depicted in Fig. 1 [20]. Four different models were depicted:
• Mode 1 and Mode 2 refer to collaboration with external
entities but closer to a subcontract type model or an
innovation consortium type model, where the hidden-
ness of knowledge is low. In both cases, it is a bilateral
relationship negotiation.

• Mode 3 and Mode 4 are much more challenging
to implement, but they reflect better the logic of
‘‘openness’’. When firms rely on an ‘‘open innovation
community’’ (mode 4), we face the typical case of
building up a consortium to address one specific high
complexity challenge. Usually, an ‘‘open innovation
platform-based contest’’ (mode 3) is ‘‘open’’ in the sense
that a large group of potential providers of solutions
to the problem can concur. Still, it is assumed that the
‘‘winner’’ will have all the knowledge required.1

The ‘‘arrows’’ represented in Fig. 1 refer to the possibility
of moving from one mode to another (or to expand the use
of previous modes to embrace additional goals) over time.
Furthermore, these are not incompatible modes for one spe-
cific entity, which could select some of them depending on the
activity and research groups and departments involved in OI.

Historically, companies have adopted OI schemes for
improving their business models. If the adoption of this
approach affects the core of the business model, the concept
of an open business model is applied. Then, it is a continuum

1Frequently, several potential providers do not use the platform to combine
their knowledge and management is easier.
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FIGURE 2. Business models, from closed to open (Source: The Future
Shapers2).

line between pure closed business models to full business
open models (with many local variations of the ‘‘OI modes’’
represented in Fig. 1).

Fig. 2 shows a range of progressively open business models
with all sorts of approaches that include and transcend the
intellectual property. Models are grouped into four main
categories: closed, cooperative (e.g., idea management plat-
forms), collaborative (where the most representative example
are the digital platforms, such as Apple App Store) and
co-creative (e.g., digital platforms with approach open source
as the Mozilla project or Wikipedia).

Toyota (as many other industrial groups) appears
in Fig. 2 as using a closed business model; even if they
relied on external providers for some components (contracts
based on closed specifications), ‘‘product design’’ was his-
torically closed in Toyota HQ. Nowadays, the situation has
changed, and Toyota, as many other large manufacturers have
embraced OI.

As shown above, business models represented on the right
side of Fig. 2 are not applied to advanced research and inno-
vation projects, and they will not be considered in this work.
Nevertheless, some of the techniques used around alliances
(e.g., joint ventures, long-term partnerships) could also be
useful and applicable for R&D.

The distinction between collaborative and co-creative busi-
ness models is not easy to grasp in practice. From our point of
view, borders between these two concepts are imprecise, and
it is better to speak in terms of ‘‘degrees’’ or ‘‘orientation’’ of
the businessmodel to an open strategy. In any case, evenwhen
a ‘‘metrics’’ on ‘‘openness degree’’ is not widely accepted for
scholars, business models could be characterized through a
set of interrelated factors.

A growing interest is placed on open crowdsourcing
schemes. The goal is to involve several potential con-
tributors to develop a complex idea (technology, product,

2See: https://thefutureshapers.com/broadening-church-open-innovation/
business-models-from-closed-to-open-source-100open/

FIGURE 3. Models of open innovation (Source: own elaboration).

services, etc.) in separate (quasi-independent) pieces. The
concept is related but different from crowdfunding, where
external people are contributing only with money if they were
interested in funding one specific project or activity.

Notice that the case of ‘‘Wikipedia’’ could be considered
as the maximum level of openness degree because all the con-
tents uploaded are generated by external voluntary (non-paid)
collaborators, called ‘‘wikis.’’ Although, this extreme case is
not the usual one when companies prefer to enter the market
with their products and services (with or without external
partners) and respond to the quality of products and services
in front of users and regulatory bodies.

Another relevant example of OI is the use of support-
ing specific processes in a large public entity. The ‘‘Peer
to Patent3’’ is a historic initiative launched by the United
States Patent and Trademark Office (USPTO) that opens the
patent examination process to public participation for the
first time. Peer to Patent is an online system that aims to
improve the quality of issued patents by enabling the public
to supply the USPTO with information relevant to assessing
the claims of pending patent applications. This pilot project
connects an open network for community input to the legal
decision-making process. The community supplies informa-
tion and research based on its expertise. The patent examiner
makes the final determination based on legal standards. This
process combines the democracy of open participation with
the legitimacy and effectiveness of administrative decision
making.

Hence, is it possible to find, in practice, a broad range of
approaches used in the implementation process? Fig. 3 gives
a simplified view where some examples are depicted on the
use of OI (or insights, R&D, marketing, or merely looking for
external talent).

A simple view of Fig. 3 shows how some companies have
implemented these models for specific functional areas (from
R&D to talent finding) and target audiences by using models
with different openness degrees. Notice that some compa-
nies appear in Fig. 3 more than one time (e.g., Samsung,
Philips, or Facebook) because they use multiple OI mode
implementations by selecting the most appropriate one for

3See: https://www.peertopatent.org/
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different purposes. None of the mentioned firms use OI for
a fully open target audience.

B. HOW OPEN INNOVATION MODELS CAN BE APPLIED
TO THE R&D DOMAIN
This section focuses on the general implementation aspects
of OI for conducting research activities (both fundamental
and applied research) coordinated by private companies with
strong IT knowledge and, if necessary, with the participation
of other partners [21].

The section will pay attention to three fundamental issues:
• The most appropriate open organizational structures to
be efficient in open R&D.

• The key OI management processes to use by the com-
pany to control the process and to optimize profits.

• The adequate flow of interactions between stakeholders
(the information exchanged and the temporal causality)
to conduct the OI activity.

The three components mentioned above correspond to a
static/stable situation; however, the implementation of OI
models in a given entity should be managed ‘‘as a project’’
with a set of inter-related processes and feedback cycles until
reaching the stable phase. The specific processes will depend
on the firm’s capabilities to incorporate them in the rest of
management procedures, which is dependent on the maturity
level of that company.

The case of OI research activities presents its peculiarities,
mainly due to three reasons:
• The need for organizing the activity around research
projects where the risk of failure should be accepted
by all parties involved in the activity. The exposure to
risks will depend on the maturity level of technologies
used by the partners involved in the research project, and
the novelty of the application in one application domain.
Usually, this type of OI projects requires to ensemble
specific multidisciplinary teams composed by person-
nel from several actors of the open ecosystem during
some period (e.g., like a consortium with internal rules
to face all types of issues like allocation of resources,
responsibilities, payments, IPR regime); possible varia-
tions in the structure and allocation of tasks will depend
on the results obtained. At the firms’ level, continuous
reorganization to close and launch new R&D projects is
a need and becomes a structural challenge looking for
maximum flexibility while keeping the utmost stability
in the firm. Notice that several of these projects can be
simultaneously active, and they could require variations
of the management procedures.

• The role of advanced technology not only as an enabler
of the activity development (e.g., IT support for coop-
erative work) but also when disruptive technologies are
embedded in superior products or services. By follow-
ing the logic of OI, the source of these technologies
and associated knowledge are not necessarily internal
to the organization and resources to identify, access
(e.g., purchase, licensing, or other instruments), and

FIGURE 4. Relationships between maturity levels (TRLs) and openness
degree (Source: own elaboration).

absorb them is essential and it requires continuous effort
and the allocation of skilled personnel. Conceptually,
it is not necessary to incorporate all knowledge and
technologies used in the project (as it happens in closed
models) because, in an OI context, this knowledge is
provided to the research activity by external partners.

• The strong emphasis in a stable cooperation with
other public or private partners looking for talent,
specific knowledge or advanced equipment located over
the world. This third requirement comes from the wide
recognition that nobody has internally all the knowledge
and resources needed to fulfill its goals, which is the
basis for embracing OI models. Nevertheless, access to
advanced external knowledge could be done case by
case (i.e., in each research project) or through long-term
partnerships with their entities. The main advantage of
these partnerships comes from the creation of a common
trusted basis between entities and the short time required
to launch new cooperation because the identification,
selection, and formal involvement of partners is easier.

In practice, free bottom-up research to face big challenges
are focused on TRL1,4 TRL2, or TRL3 maturity levels of the
intended results. In these cases, technical specifications are
not closed due to the lack of experience and knowledge about
the feasibility of potential solutions. Consequently, OI R&D
activities can combine ‘‘blue sky parts’’ with specific con-
tract research projects where external partners should follow
detailed requirements and technical specifications to develop
devices, components, methods, or subsystems to be integrated
into final products or services.

Fig. 4 depicts how maturity levels influence the imple-
mentation of OI approaches. Two ‘‘border areas’’ reflect the
‘‘clash’’ between conventional and innovative management
approaches.

4According to the US National Aeronautics and Space Administration
(NASA): ‘‘Technology Readiness Levels (TRLs) are a systematic met-
ric/measurement system that supports assessments of the maturity of a
particular technology and the consistent comparison of maturity between
different types of technology.’’ In this regard, TRL is a commonly accepted
tool to measure the degree of maturity of a technology [30], [31].
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Fig. 4 points contract research project models about high
technology maturity levels looking for the provision of fully
developed components to be integrated into a firm’s products
and services. This conventional model has substantial impli-
cations in the IP regime: subcontracted models usually give
all rights to the contractor, which pays for the work (including
overheads).

When universities or public research centers are involved,
a distinction is commonly found between the applicable intel-
lectual property ownership and intellectual property rights
(IPR). It is common to agree on giving the IP ownership to
the universities or research centers involved with percentages
defined based on their contributions to results. Yet, the con-
tractor (i.e., company paying the contract) will obtain a free
(or low price) exclusive license of the results (even with
sublicensing rights) to be able to exploit it.

In the case of exploratory OI activities, the emphasis is
placed on knowledge generation and usually, it is framed in
‘‘open science’’ models. The OECD defines Open Science
as: ‘‘to make the primary outputs of publicly funded research
results–publications and the research data–publicly accessi-
ble in a digital format with no or minimal restriction’’ [22],
but it is more than that ‘‘Open Science is about extending the
principles of openness to the whole research cycle, fostering
sharing and collaboration as early as possible thus entailing a
systemic change to the way science and research is done.’’

Open Science is frequently defined as an umbrella term
that involves various movements aiming to remove the barri-
ers for sharing any output, resources, methods, or tools, at any
stage of the research process. As such, open access to publica-
tions, open research data, open source software, open collab-
oration, open peer review, open notebooks, open educational
resources, open monographs, citizen science, or research
crowdfunding, fall into the boundaries of Open Science. Even
though, especially for the library and information domain,
the focus is usually placed on two of these movements: Open
Research Data and Open Access to scientific publications.5

Fig. 4 depicts two areas where interaction between OI
models becomes critical: the interface TRL3-TRL4 and the
interface TRL6-TRL7.

• The first interface (TRL3-TRL4) could be initiated by
one company when clear technological challenges to
address should need the development of exploratory
prototypes. Indeed, not necessarily the company is inter-
ested or able to integrate them in any product, but with-
out conducting that prototype is not possible to assess
the usefulness of the immature technology developed.
Better knowledge of the potential context of use and the
analysis of conditions for operation or technology explo-
ration are needed. Consequently, cooperative projects
and functional requirements can be obtained through
the involvement of selected beta test users. Moreover,
the poor situation of prototypes, the lack of involved

5See: https://www.fosteropenscience.eu/content/what-open-science-
introduction

beta-testers, and the low commitment from the company
constitute the source of the usual difficulties found in
R&D projects located in this interface.

• The second interface (TRL6-TRL7) refers to the capa-
bility to deliver some specific results which part of
the final product/service could be. In this case, addi-
tional knowledge for external partners is necessary, and
detailed specifications can be derived to support a more
conventional contract-research activity for external part-
ners. Here, the participation of end-users by testing the
adequacy of the system under development in scenarios
as close to reality as possible constitutes the basis for the
introduction in the market. This case is linked to an inno-
vation perspective where exploratory activities and tech-
nical issues are less risky (as it happens in the first case),
but the smooth conversion towards a professionalized
management will require additional skills.

Open R&D developments cannot be managed as internal
R&D projects with subcontracting activities. Furthermore,
forms of collaboration, such as outsourcing, had a positive
trend (especially in the USA), due to low costs that this model
implies [23]. Typically, they can be easily managed at the
institutional level (i.e., even when the company is accepting
risks derived from the subcontracting for technical reasons).
However, this is not the OI case that we have in consideration.

If the number of partners is very high (as it is the case in a
fully distributed context where many partners can be located
anywhere), OI management will be facilitated by identifying
and using a set of conceptual IT-based tools and techniques
to be used by project responsible teams at any level; even in
these cases, flexibility to modify plans is a must.

C. OPEN INNOVATION PROFILE
The diversity in OI models presented in the above section
and the different capabilities to successfully conduct them,
advises us to define and use a more detailed concept of ‘‘OI
profile’’ as a basis for comparison between potential open
activities. Profiling process means that some dimensions are
more relevant than others to increase the success of the
activity, and prior knowledge of them constitutes the basis
for proper management. One of the intuitive concepts behind
this profiling is the ‘‘openness degree’’ [24]. It refers to the
quantification of the level of open activities found in one
organization.

Table 1 [25] suggest that openness could be considered as
the combination of several low-level dimensions [26], [27].
A network or ecosystem that is not formalized (for instance,
different actors come and go from the network or ecosystem)
and includes different competencies that participate in shared
activities, would indicate the most far-reaching openness,
but is not necessarily the adequate one for research and
innovation purposes.

In addition, Table 1 examines five dimensions of openness
that are relevant to classify specific cases from a holistic view
of the organizational capacity to embracing OI. Specifically,
it proposed to add three additional dimensions to assess the
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TABLE 1. Dimensions of ‘‘openness’’ (Source: Öberg and Alexander,
2018).

impact of the use of OI schemes on one given organization,
which are not included in the previous five ones:
• Percentage of External Funding Sources: It refers to the
source of the money to work in an OI way. Typically, this
case occurs when one company is ‘‘forced’’ to work in
OI projects due to constraints imposed by public admin-
istrations funding the project (e.g., putting as a necessary
condition to be supported to conduct the research work
in cooperation with an academic research entity).

• Percentage of R&D Projects Framed in OI Projects: It
refers to the relative importance of the firms’ activity.
If only 1% of projects follow the OI logic, the impact
of the whole company is very low (usually, an ad hoc
management procedure is set-up for that project while
not disturbing the rest of management).

• Percentage of R&D Economic Resources: It comple-
ments the previous one from the economic volume
involved. Only one OI project could involve a large por-
tion of the R&D resources; then, its impact will be high.

Thereupon, based on the eight identified dimensions,
the ‘‘OI profile’’ of a specific R&D department, can be
represented as a ‘‘radar diagram.’’ Fig. 5 depicts two fic-
titious cases that correspond to two companies that exhibit
very different openness degrees (blue and red ones). Each
dimension has an associated value (qualitative grade between
a maximum and a minimum), which is a semi-quantitative
approach to the dimension.

In the example of Fig. 5, the red case corresponds to
one company where OI plays a major role in its institu-
tional strategy with impact on a relatively large number of
projects and resources; even when the source for funding of

FIGURE 5. Open innovation profiles (Source: own elaboration).

the open activities, comes from the company itself and it is
broadly focused.

The blue case refers to one company where a limited
number of projects by involving a few numbers of resources
is using OI (maybe stimulated or imposed by an external
funding source as a public administration as happens with
the EU in consortia-based projects). Furthermore, the way of
using OI is constrained by external procedures (low level of
freedom) and with a limited number of actors.

The ‘‘values’’ associated to each dimension, are
corresponding to the result of a qualitative process; in prac-
tice, values could be obtained by using a collective process
where several individuals with different backgrounds and
positions could provide their views (and weighted opinions
are used for giving values for the dimension).

We can assume that the innovation profile dictates the most
appropriate management structure. Then, the characterization
of the OI profile of one specific activity is the basis for man-
aging it within an organization. The same set of management
procedures cannot be optimized for OI activities with very
different profiles, and the grouping of activities is necessary
for complexity control.

If the interest of the characterization process is focused on
one specific type of open activity (e.g., R&D), it could be
necessary to identify additional factors. In the case of R&D,
the maturity of the technology and its external access should
feed-up the valuation of ‘‘breadth’’ and ‘‘depth’’ dimensions.
The consequence is the need to manage several subsets of
internal procedures within a given company when the OI
activities to be conducted are very diverse. Guidelines for
choosing one specific set is a matter of decision at the com-
pany level.

III. METHODOLOGY
This section has been designed to provide a leading
technological company with the possibility of creating inno-
vation profiles of other companies with which it can be
compared to improve its OI model.

48496 VOLUME 8, 2020



G. León et al.: New Methodology for Profiling and Comparison of OI Models to Conduct R&D Activities

Therefore, the methodology is composed of two main
phases, profiling process and profiles comparison, which are
described below:

A. PROFILING PROCESS: INFORMATION COLLECTION,
VARIABLES AND WEIGHTS DEFINITION, AND VALUES
ASSIGNMENT
The process begins with data obtained from secondary
sources of information. The OI information of the set of
companies for the comparison can be collected from com-
pany’s websites and reports, among other sources. This
information will be used to assign values to the variables
defined in the open innovation profile, shown above. The
variables that make up the model are the eight followings:
1) Breadth, 2) Depth, 3) Freedom, 4) Number of R&D
development phases covered, 5) Number of actors involved,
6) Percentage (%) of external funding sources, 7) Percentage
(%) of economic resources, and 8) Percentage (%) of R&D
projects.

The values definition of the variables of companies is
important to describe the extreme values for each variable,
in order to facilitate its measurement and comparison.
The rationale used is as follows:
• Minimum value:

– Value: It is defined as the minimum value is 1 point
for all variables.

– Description: This value is related to. . . (it is
depending on each variable).

• Maximum value:
– Value: It is defined as the minimum value is 5 points

for all variables.
Description: This value is related to. . . (it is depend-
ing on each variable).

In this way, the definition of the variables and their extreme
values for the creation of open innovation profiles is as
follows:
• Breadth

– Variable Description: This is referred to the variety
of competences and skills that usually the par-
ticipants of innovation projects have. Therefore,
the higher amount of skills and competences of the
contributors in innovation projects (more hetero-
geneous, broader), the more open the innovation
model is.
- Maximum Value = 5: Maximum value
description: The amount of skills and compe-
tences of the contributors to innovation projects
is usually very high.

- Minimum Value = 1: Minimum value descrip-
tion: The amount of skills and competences of
the contributors to innovation projects is usually
very low.

• Depth
– Variable Description: This is referred to the level of

expertise of the contributors of innovation projects
(if they are more specialized in the topics treated in

the project, they have more knowledge about those
topics, so they can offer more options to collabo-
rate/work into the project). Therefore, the higher the
level of expertise of the contributors in innovation
projects (deeper), the more open the innovation
model is.
- Maximum Value = 5: Maximum value
description: The level of expertise of the
contributors to innovation projects is usually
very high.

- Minimum Value = 1: Minimum value
description: The level of expertise of the
contributors to innovation projects is usually
very low.

• Freedom

– Variable Description: The freer the collaboration in
innovation projects (less formalized; for instance,
an arrangement based on voluntary participation),
the more open the OI model is.
- Maximum Value = 5: Maximum value
description: Innovation projects are usually
formalized in a very high level.

- Minimum Value = 1: Minimum value descrip-
tion: Innovation projects are usually formalized
in a very low level.

• Number of R&D development phases covered

– Variable Description: The more phases the parties
are included in innovation projects, the more open
is the innovation model.

- Maximum Value = 5: Maximum value
description: The number of phases included in
innovation projects is usually very high.

- Minimum Value = 1: Minimum value
description: The number of phases included in
innovation projects is usually very low.

• Number of actors involved

– Variable Description: The more parties involved in
innovation projects, the more open is the innovation
model.

- Maximum Value = 5: Maximum value
description: The number of actors involved in
innovation projects is usually very high.

- Minimum Value = 1: Minimum value
description: The number of actors involved in
innovation projects is usually very low.

• Percentage (%) of external funding sources

– Variable Description: It refers to the source of
the money to work in an open innovation way.
Typically, this case occurs when one company is
‘‘forced’’ to work in OI projects due to constraints
imposed by public administrations funding the
project (e.g., putting as a necessary condition to be
funded to conduct the research work in cooperation
with an academic research entity).
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TABLE 2. Example of CPM between two companies’ Open innovation models using real data (Source: own elaboration).

- Maximum Value = 5: Maximum value
description: The amount of external funds in
innovation projects is usually very high.

- Minimum Value = 1: Minimum value
description: The amount of external funds in
innovation projects is usually very low.

• Percentage (%) of economic resources
– Variable Description: It complements the previous

one from the economic volume involved. Only
one OI project could involve a large percentage of
the R&D resources; then, its impact will be high
(the OI model is more open).
- Maximum Value = 5: Maximum value
description: The percentage of the R&D
resources framed in OI projects is usually very
high.

- Minimum Value = 1: Minimum value
description: The percentage of the R&D
resources framed in OI projects is usually very
low.

• Percentage (%) of R&D projects
– Variable Description: It refers to the relative impor-

tance in the firm’s activity. If only 1% of projects
follow the OI logic, the impact on the company is
very low (so, the OI model is less open).
- Maximum Value = 5: Maximum value descrip-
tion: The percentage of R&D projects framed in
OI projects is usually very high.

- Minimum Value = 1: Minimum value descrip-
tion: The percentage of R&D projects framed in
OI projects is usually very low.

B. PROFILES COMPARISON (GETTING COMPANIES’
RANKING)
Once we have all the profiles of the companies with
which the comparison will be conducted, characteriza-
tions are created from the valuations of the variables
of each company. According to the information col-
lected, the competitive matrix tool, also called competitive

profile matrix (CPM) [28], can be used to generate the OI
companies’ comparison matrix.
Thus, CPM classifies a firm’s major competitors and its

meticulous strengths and weaknesses in relation to an illus-
tration firm’s strategic point. Using this matrix is possible
to evaluate the company as well as its competitors by giv-
ing weights and rating to their critical success factors, and
then identify their strategic competitive position with their
competitors. Hence, the company that gets a higher weighted
score would have a strong competitive position compared to
its competitors.
Using the CPM approach and assigning weights to the

eight variables defined above, it is also possible to generate a
comparison matrix of OI models. The new matrix multiplies
each value of the variables by the respective weight assigned
so that all organizations can appear prioritized by the leading
company’s interests.
The values of the weights assigned must be obtained from

the leading company in order to gain their desired level of
interest within each dimension. An example of a comparison
between two companies is shown in Table 2.
It can be seen that ‘‘Company Y’’ could be closer to the

leading company’s interest, due to the weights assigned to
the variables.

IV. RESULTS
This section shows a complete real analysis of the OI profiles
of thirty companies shortlisted for their relevance and differ-
entiation in OI activities. By comparing the profile of a given
technological organization (leading company) with the thirty
previous profiles, the purpose is to show the possibilities of
improvement for the leading technological organization to the
OI profile that is more aligned with its interests and strategy,
among the thirty previously preselected.
During this project, a non-probabilistic sampling tech-

nique was used to select the sample of the thirty companies.
Specifically, the discretionary sampling technique was used
because from the leading company, the first sample of North
American innovative technology companies was provided,
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TABLE 3. Variables and weights definition of the CPM (Source: own
elaboration).

of interest to this leading company (from the same country
and of similar size and activity). The list of organizations
was completed with the selection of a group of internation-
ally relevant innovative companies, part of them also North
American companies but from other sectors than the leading
technological organization. This group was finally joined by
a series of well-known innovative companies from different
countries and activities around the world, attending to their
international recognition for their innovative businesses and
capacity.

A. PROFILING PROCESS
This process begins with data based on secondary sources of
information collected from the thirty companies. The matrix
then multiplies each value of the variables by the respective
weight assigned. Moreover, all organizations can appear pri-
oritized by the technological organization’s interests. In this
stage of the process, the order of the weights (importance
of variables) is conducted, assigning values to the weights
based on their importance in relation to the technological
organization. The preliminary assignment of the weights is
shown in Table 3.

In the application of themethodology to the project, several
experts have conducted their assessment separately. The final
evaluation of each variable was calculated based on the arith-
metic average of the evaluations received by two experts
to make the evaluation process less subjective. In addition,
to facilitate its application, experts had a rubric form to help
assess each variable.

B. PROFILES COMPARISON
In this section, the analysis is completed with a ranking of
the thirty companies. In the list of the thirty companies,
relevant companies such as Google, Apple, Microsoft, Ama-
zon, Siemens, Alibaba, among others have been analyzed
(the values associated with each company are not shown
in the results at the express request of the leading tech-
nological organization to preserve its confidentiality; using
generic names to preserve the confidentiality: Company 1,
Company 2, etc.).

Therefore, for the analysis, it has been generated a ranking
of companies multiplying each value of the variables for
the respective weight (in the same way that was shown in

the methodology). The result is a list of companies sorted
by the estimated point of view and interests of the tech-
nological organization based on the information available
(secondary sources of information about the technological OI
organization’s).

The ranking in Table 4 shows the results of the comparison
(the innovation profiles closest to the interests and focus
of the technological organization). The total score of each
company is given by the sum of the values assigned for
each variable, multiplied by the correspondingweights shown
in Table 3. Thus, for the calculation of Company 2, shown in
the first row of Table 4, is expressed as follows:

Total score (Company2)

= (2 x0.22)+ (3 x0.19)+ (1 x0.17)+ (2 x0.14)

+(5 x0.11)+ (4 x0.08)+ (2 x0.06)+ (3 x0.03) = 2.54

The profile or profiles with a better score in the matrix
allow showing the degrees of improvement in matters of OI of
the technological organization, as depicted in the radar chart
(see Fig. 6.)

V. DISCUSSION
As stated in the present study, the concept of OI embraces a
wide range of possible models and approaches, and there is
not a single model to follow.

Then, during the definition and implementation process of
the OI scheme, all individual entities should define their own
approach to OI and consequently determine the best internal
structures and management procedures to succeed.

Furthermore, structural transformations in research and
innovation (R&I) units to take advantage of OI potential ben-
efits are being implemented or explored by all big ICT players
within several internal or external constraints. In short, they
assume that the only valid approach to face huge challenges
on the horizon would be based on the design and deployment
of very innovative organizational structures, and to learn from
pilot cases by embracing OI models adapted to their reality.

There is an ultimate goal of this effort: to extract lessons
from the project’s experiences if they were managed by pilot
projects; and lesson identification and analysis are clearly
defined as a task in those pilots. In brief, seven ‘‘lessons’’
have been extracted:
• Lesson 1: When a company says that they have
implemented an ‘‘OI model’’ in the firm, it’s necessary
to identify what level is addressed and how to charac-
terize the OI model used (OI profile). There is a wide
overuse of the term OI, which generated misunderstand-
ings. The problem arose from the use of different levels
of practices by the entity that refers to many types of
separate activities.

• Lesson 2: Historically, the idea of collaborating with
other partners by joining forces to face a significant
challenge is well-known. Now, the concept of OI is used
when it is anchored in the institutional strategy level.
The efficiency of constituting a consortia-based model
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TABLE 4. Ranking of companies’ Open Innovation models based on the technological organization interests (Source: own elaboration).

implies the definition of a framework regulatory scheme
accepted for all parties involved. The experience of the
EU framework programs with the definition of consor-
tium agreement models (e.g., DESCA96) provides an
excellent starting point.

• Lesson 3: There are many possible models of OI, and
each company should select/adapt one for its purposes
(or more than one model for different areas of the com-
pany). Research and innovation embrace very different
types of activities, and not a single OI model could fit-
for-all types of activities. Then, on a homogenous basis,

companies should allow for minor changes to adopt
models to specificities for priority domains.

• Lesson 4: The adoption of OI models should be
addressed as a continuous process that should be man-
aged through frequent assessments by implying exter-
nal partners. The assessment outcomes should serve
as inputs for improving management procedures. The
proximity of partners (e.g., located in the same orga-
nization or S&T Park) has facilitated the interaction
and the capability to address more complex chal-
lenges [29]. The informal interaction between several
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FIGURE 6. Comparison of Open Innovation models for improvement
(Source: own elaboration).

skilled professionals constituted a source for ideas that
could be addressed in later stages. Then, procedures and
tools could learn from others.

• Lesson 5: Firms should devote much more attention to
the structure and dynamic behaviors of the actors of
the OI ecosystem where they are operating in order to
support them for their convenience. Not all actors are
similar, and regulatory and operational contexts widely
differ. Even more, they are not static, and the evo-
lution in those aspects could affect the collaboration
scheme.

VI. CONCLUSION
The OI models implemented by firms around the world are
very different, and it is not possible to cover all of them.
Nevertheless, it is useful to analyze the situation in some
selected companies which have heralded their OI strategies
as part of their positioning in the market.

The critical question came from the fact that when the OI
model implemented relies on a multi-level structure, even
when a large company acts as a central node, other SMEs
could play the role of a secondary node by involving other
entities.

Even when some commonalities could be found,
the selected industrial cases showed a rich diversity in
approaches and implementation hints. Moreover, it is chal-
lenging to extract from public information (especially in
articles and web pages), and to what extent the insertion
of those models has improved the firms’ performance and
competitiveness.

Finally, it is tough to extrapolate from thirty case studies
the whole range of possible OI programs and initiatives exist-
ing today. New studies in this field would require further
exhaustive work than the scope of this paper. Nevertheless,
the methodology implemented, and the comparison resulted,
besides the commonalities found, and their differences,
offer remarkable indications about the existing innovation
landscape.
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