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Abstract— Open innovation is a fundamental strategy in all institutions of higher education which allows them to achieve the goals and
mission objectives, having as one of its essential purposes the generation and transfer of knowledge which is sup-ported and achieved by research
groups and seedbeds generating innovation and development products of great impact, however, are not always incorporated to meet any
requirement or provide solutions in society or in the productive sector among others. The article presents factors of open innovation, which must
be analyzed, developed or strengthened within the institutions, therefore, while innovation has an important role, the application and adaptation
requires disci-pline and integration with the organizational culture. The article identifies and describes the various components needed to
incorporate open innovation in higher education institutions.
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I. INTRODUCTION

The information society has fostered the creation of diverse sce-narios such as collaborative learning, diverse business models, technology-
supported businesses, gig economy, collaborative econ-omy, among others, which have promoted the strengthening of a mentality of
entrepreneurship and innovation and therefore the con-solidation of competitive, flexible and collaborative productive sec-tors.

As a result of this current trend in organizational economics, there is an openness to the exchange of processes and knowledge among
companies and with other sectors of the economy, academy and society, creating what is known as open innovation (InnA), understood as the
result of a process that involves the use and ap-propriation of information technologies and communications, to facilitate the processing, storage
and exchange of information among those involved in the development of research and innovation, with a significant reduction in transaction
costs.

This InnA paradigm enters into controversy with some organi-zational theories; which consider as an advantage the use of own resources
and means of production indicating that, within the organ-ization this has everything necessary to create a differentiating and competitive value,
however, it is currently understood that these assumptions are not fully applicable, since currently business mod-els are open and collaborative,
with mutual support among various actors or partners, which generates competitive advantages and risk mitigation, without the organization
losing identity, value and control over itself.

In this sense, open innovation is part of this dynamic and of all types of organizations and in particular the need to create networks for
obtaining resources and knowledge and therefore is a mechanism of strategic differentiation, where information, technologies, human talent,
resources and knowledge are interwoven with different actors of the so-called quadruple helix (Companies - Academy - State - Society).

However, the university of the 21st century in Colombia must promote that its social and corporate value has a greater impact on its
environment and where today there is a great interest coming from organizations to establish alliances with the different sectors and the
university cannot be unaware of such dynamics, therefore it must strengthen and tighten the links with society, the productive sector and the
government, thus consolidating the fourfold helix.

Consequently, the Institutions of Higher Education (IES) must establish a model of open and collaborative education, as well as develop a
model of open management with strategic alliances that invite participation and exchange of knowledge and technology; as well as creating and
establishing centers of innovation and develop-ment that allows the creation of environments of co-creation with different sectors of society.

Therefore, different levels are identified that lead to the integra-tion between the university and the productive sector, which begins with
the consolidation of research groups and publications, then the creation of a integration office or link responsible for the consulting and research
process, immediately accompanies the process of tech-nology transfer that has the task of managing intellectual property, patents and licenses
that are the means of transfer and culminating in marketing models or innovation incubators, understood as compa-nies created by teachers,
students and graduates of the institution.

However, by itself, the InnA is not implemented, it requires a process of preparation and maturity that allows the gradual integra-tion
of this paradigm in the management model of the IES. In this sense, this article is the result of the systematic review of literature on the elements
that provide or identify the organizational factors necessary in higher education institutions that allow them to integrate and implement a model
of open innovation. The article, is developed in the following parts, as a first topic is exposed the importance and definition of open innovation,
as a second point on how it converges in higher education, and in a third part the identification and descrip-tion of necessary factors to implement
the process of open innova-tion applicable to the educational field, closing with the conclusions reached in the research.

Il. THEORETICAL FRAMEWROK

a.  Open Innovation

The processes of innovation are present in all the development of society through time and this is aligned with the whole inherent context
of human being, therefore, the one that has to do with educa-tion. This article focuses on Higher Education Institutions (HEI) and the importance
of developing a proposal to manage and implement open innovation at the academic level; with new ways of relating to all those involved
internally or externally, which generates new ways of adapting to organizational dynamics, which implies the establishment of new forms of
relationship allowing collaboration between the university and the business and industrial sector [1, 2].

Open innovation consists of taking advantage of knowledge available internally and externally by all actors who require it, which generates
a win-win relationship with those who establish the InnA. It is important to clarify that companies must allow the availability of the results
reached on their researches or define which can be shared or which are not relevant to their own institution and can be exchanged, thus facilitating
the exchange of knowledge and technol-ogies and decide if are available for third parties [3, 4].

In 2003 the term Open Innovation was introduced by the author Chesbrough with the book "Open Innovation: The New Imperative for
Creating and Profiting from Technology" [5], where he estab-lishes the need to work collaboratively, according to the author "from the outside
in", and "from the inside out", this leads to a reflection of the entire organization where the needs can be defined and the business model
identified, how it is being done?, where we are?, and where we want to arrive, among other aspects to be dis-cussed.

Chesbrough [6] develops and proposes a whole new paradigm about innovation and expresses how it has evolved becoming per-meable and
cooperative to respond to the demands of competition, technology, the multiplication of global interactions along with the challenges and
possibilities that these imply for research and devel-opment in the service of institutions.

Likewise, in one of the later publications Chesbrough [7, 8], presents the advances that have been achieved and the general vision of open
innovation as a growing aspect in both research and publica-tions, the implementation of it, showing an exponential growth in publications



related to the subject and that have also gone from being published in business journals to magazines in the field of social sciences, through
medical and computer science journals [9] which shows the growth and importance of open innovation, a concept that is also linked to issues
of knowledge and technology [10, 11].

Therefore, there is no general and specific model of open inno-vation, so the institution must develop and structure its own model according
to the context [12], however, it may adapt methods, tech-niques, tools, standards, methodologies, frameworks, good practic-es, among other
aspects, highlighting the importance of human talent as vital to the commitment to openness and facilitate the exchange of knowledge and
technology [13, 14].

In this sense, according to Chesbrough [15], the InnA is related to the entire process of the value chain, including research, develop-ment,
manufacturing and marketing of products and services, a process where there is access to different resources, both internal and external, which
implies that the organization improves its dy-namic capabilities to integrate external and internal knowledge. Thus, the InnA, creates a dynamic
ecosystem where knowledge, infor-mation, ideas, projects, and therefore innovation, feeds back into the organizations and therefore to the
environment, with the recognition of multiple actors who can contribute to research, knowledge and innovation.

b.  Open Innovation and Hiegher Education Institutions

Higher education institutions are one of the most significant sources in the generation of knowledge and innovation, through the
development, creation, dissemination, and socialization of research processes, carried out by students who will be future professionals,
technologists and technicians, creating connections between different environments and establishing relationships with different actors and
stakeholders, which can be used to implement solutions and im-provements [16, 17].

However, this transfer of knowledge is often not achieved in terms of development or research within the institutions, since it has been
framed within itself and only for academic purposes, which prevents the transfer of knowledge with the productive sector and the state. On
many occasions, the results of research are disseminat-ed through participation in academic events of different kinds, with-out this having an
impact on the social, cultural and economic envi-ronment, on few occasions this transfer of knowledge materialize in the form of patents,
licenses or industrial designs, among others. Traditionally, the university has focused on academic and scientific research [18], and only in
recent years it has opened its borders, with various strategies to increase its impact on the environment.

Gradually, the limits of higher education have become more flexible and it has been accepted that knowledge, research and de-velopment
are also done in different areas and sectors of society, which implies integrating efforts among all participants and thus creating synergies that
allow such exchanges, with the respective recognition and intellectual property rights, where different practices of open innovation can be
incorporated, both input and output [19].

Likewise, some developments, methodologies or processes im-plemented within the universities for their operation, are not ceased to be for
internal use, without being exchanged or socialized with other HEIs for example, information systems created for academic-administrative
purposes; quality models or quality management system; institutional accreditation models among others, which could be shared and improved
with the collaborative work of several institutions [9].

Therefore, the challenge of higher education among many is pre-cisely open innovation, which will facilitate the integration of knowledge
and information, both internally (research-teaching) and externally (community, other universities, productive sector) [20], which in turn implies
a change in the model of administration and management, and consequently a way to establish relationships with multiple sectors, where
processes of collaboration [21], co-creation, cross-licensing, research grants, R&D alliances, announcements or challenges of innovation and
incubation of companies among many other strategies and/or links with other actors and sectors of society converge [22].

At the same time, the university is immersed in various scenari-os such as digital technology, the Internet, open and free content and
resources, networks and learning communities, which have emerged from the own community and different sectors of society, an exam-ple of
this is the development of free applications such as Linux, Learning Management Systems (LMS- Open Source), and diversity of applications
created by interest groups around a need or require-ment, where university as an institution has had little or no partici-pation.

For example, the case of one of the first Learning Management Systems (LMS), MOODLE (Module Object-Oriented Dynamic Learning
Environment), developed since 1999, by the Australian Martin Dougiamas and released in 2002, today has more than 79 million users. Both in
the case of Linux and Moodle, are examples of open innovation, which each has today learning and collaboration communities around the world
and in different languages.

A similar situation is evidenced by the development of MOOCS (Massive Open Online Source) which represents another case of open
innovation in learning processes, its participants are linked to courses on a voluntarily and with the interest of sharing and creating collaborative
networks, under the paradigm of learning by doing, in that sense learning focuses on the student and his or her learning process [23]

In this model of Moocs, a set of platforms designed mostly by higher education institutions and open source, and then placed at the service
of the entire academic community the benefits of the plat-form, for other institutions to create and share courses of free access and some of this
platform has the support or endorsement of strate-gic allies in the business sector. In this context, some IES have progressively developed their
MOOC-type courses.

The previous examples show once again the importance of the incorporation of open and collaborative innovation within higher education
institutions, to the extent that the university no longer has a monopoly of knowledge and research, but on the contrary, in the Internet networks
there is a lot of information generated by special-ists that allows free access to it. In this sense, the university must, on the one hand, adjust its
way of managing knowledge, and on the other hand, do it in a collaborative and open way (Fig. 1).
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Figure 1: InnA Integration Model for IES.
Source: Own elaboration.

Therefore, higher education institutions and their research cen-ters as well as technology transfer offices, along with extension or social
responsibility units, will increasingly need to participate in a collaborative and integrated manner with the different actors in society, businesses,
industries, and with other research institutions, and to do so they must consolidate models and proposals for open innovation, as part of the
institutional strategy and policies. This requires the implementation of plans, policies, projects and programs that facilitate its development, as
well as initiating action with exter-nal agents, not only in the search for solutions, but also in obtaining resources that support and back up
innovation.

1. METHODOLOGY

For the development and identification of InnA factors and to support research, a bibliographic review is carried out in the Web of Science
(WoS), Science Direct and Scopus databases. This review is performed with the aim of obtaining the most relevant information in the field of
study. The research followed the methodology of sys-tematic review of literature in order to classify, analyze and identify information on trends,
and approaches of the InnA in the field of higher education.

As a first phase it established the objective of the research (InnA factors in the IES), and then the criteria for consultation in the data-bases
were specified, the extraction of articles was carried out and finally they were studied. The search criteria used were:

(TITLE (open AND innovation) AND TITLE-ABS-KEY (higher AND education) OR TITLE-ABS-KEY (university)) AND DOCTYPE
(ar OR re) AND ACCESSTYPE (OA)

It was studied a period comprehended between 2016 to 2020, taking into account those publications classified as article and ex-cluding
those with no relation to university and any other sector in which this topics are being used.

A total of 67 documents were identified in Scopus, 42 docu-ments in Science Direct and in Web of Science 25. From this analy-sis, the
following factors mentioned in several of the articles re-viewed are categorized and identified.

IV. OPEN INNOVATION FACTORS

The factors associated with open innovation (InnA), which is proposed for the IES is the development of a common project with other
entities, establishing conditions to define actions that allow the consolidation of open innovation in the institutions and thus innovate for
responding to various kinds of needs, from different environments. According to the systematic review of literature carried out, the following
factors have been identified that facilitate or promote the adequate incorporation of the InnA in higher education institutions: 1) Relational
Capital: 2) Stakeholder Alliance; 3) Knowledge; 4) Communication; 5) New educational services and 6) Governance (Figure 2).

As shown in Figure 1, all these factors are related to each other, and are present in the development of projects in co-creation with the

different sectors, such as sharing licenses or patents, generating new technologies, establishing spin-off models that allow the creation of
communication channels with the productive sector and consequently facilitating the transfer of knowledge and open innovation.
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Figure 2: Factors of Collaborative Innovation IES.
Source: Own elaboration.



a. Common Proyect

Having a common project in the processes of open innovation is associated with the integration of resources, technologies and human talent
in such a way that the university emphasizes research and preparation of human talent with knowledge, highlighting in students the skills and
competencies needed to enable and enhance creativity and collaboration [24], as well as the use of different applications required in the process
and the business sector supports what refers to possible resources; licensing, patents and designs; therefore education in this sense the transfer
of knowledge must be executed according to a need that allows this form of innovation [25].

Likewise, the common project should be part of the consolidation of policies and strategies associated with the trust between the internal
and external actors of the institution [26], since this implies openness and collaborative work, factors that should be promoted among the
stakeholders for collaborative innovation at the level of the IES.

b. Relational Capital

Relational capital refers to the value that an institution has in the relations it maintains with the outside world, and the quality and
sustainability with the users of the organization and its potential to generate new services and products are key factors for the success of the
InnA, as is the knowledge that can be obtained from the relationship with other agents in the environment [27].

The latter takes on greater relevance in open innovation, as they are key elements for interdependent relations based on established
cooperation [28], so it is clear that, by placing the university under the management of knowledge and information resources, it tends to be
resized as a management center of information and producer of knowledge, which will make knowledge the heart and information in the research
and development system of the institution [29].

Therefore, open innovation presents challenges related to the management of intellectual capital and in particular of relational capital in
terms of the level of interaction necessary among participants [30]. On the other hand, Lenart-Gansiniec [31] mentions that relational capital
has an important role in the organization and in particular in open innovation, to the extent that relationships are established with the environment
that facilitates cooperation and exchange of resources among all parties. In the research carried out, the authors identify a relationship between
open innovation and relational capital.

c. Interest groups Alliances

Organizations must have integration strategies, alliances between two or more organizations in order to join forces and enhance common
objectives and thus have a mutual benefit. Therefore, it is important to identify who the interest groups or stakeholders are, meaning any
individual or interest group explicitly or implicitly, voluntary or involuntary, that has to do with a process and can participate in the development
of a particular service or product.

According to Freeman [32] the institution must be understood and conceptualized as a set of networked stakeholders who interact with one
another in a constant and dynamic manner. These interactive relationships entail, among other things, the fact that there must necessarily be
divergent and potentially conflicting interests; they also imply the possibility of establishing alliances between different agents or interest groups
and overcoming the differences that may arise in co-creation.

d. Knowledge

Knowledge is a fundamental resource for the institution to be competitive; today it is the main intangible asset and/or human capital.
Knowledge management should facilitate that knowledge is not lost and is preserved in the organization with the consequent benefit of its
periodic consultation by the members of the organization. It must create a culture in the organization, in which knowledge is shared among its
members. Staff who provide their knowledge should be rewarded and encouraged to use it by others [33].

It should encourage that tacit knowledge becomes explicit knowledge [34], in order to make innovation more competitive. Therefore, the
information and knowledge must be identified and classified so that it can later be made available to those who participate in the collaborative
development or with those involved in the development of innovation and research [35].

On the other hand, Guertler [36] shows that the implementation of a collaborative and open innovation model implies, among other factors,
the following: a) staff / officials, b) governance, c) resources, d) process management, €) leadership and f) culture, which implies a process
planning including partners (knowledge providers), collaboration models, establishing limitations and in general answering questions such as:
how to do it?, when?, with whom?, for what purpose?, which implies a planning process of how to access knowledge and information.

Lazzorotti [37] considers that the implementation of open innovation processes, and because of its characteristics, requires the participation
of all the actors of the institution insofar as it makes intensive use of the knowledge of individuals and of the organization.

e. Communication

Communication must be constant and continuous, decreasing the uncertainty that can be generated, making use of various interaction tools.
The aim is for the response and communication to be timely and substantial, avoiding ambiguity, especially when individuals from different
cultures and languages participate [38]. For Gonzalez [39], communication is a success factor for open innovation, to the extent that the level
of participation of each member and the understanding of the project are defined.

Gonzalez [39] , considers that a success factor for innovation is communication, which he establishes in two dimensions: 1) Instrumental,
referring to the process of transfer, assimilation and exploitation of knowledge, facilitating the agility of the learning process and 2) Behavioral,
corresponding to the attitude and real use of ICT, with sincere and open exchange.



Likewise, the Ministry of Information and Communication Technologies of Colombia also mentions that the success of collaborative
innovation is linked to the following factors [40]: 1) Ensuring active participation: 2) Generating communication strategies that reach everyone:
3) Defining working groups that respect differences: 4) Creating a platform as a meeting point New educational services.

In this sense, higher education institutions should be considered for the economic development of a country. For Colombia, the analysis
document "Vision Colombia Il Centenario: 2019" of the Presidency of the Republic determines the impact of this innovation [41].

Educational services must be at the forefront of business requirements and technological developments, taking into account social and
environmental responsibility and impact [42], without neglecting the development of human beings in all their dimensions, and the development
of science and research. However, facing the processes of open innovation, the new educational services that are incorporated in a collaborative
way, raises e-science model [43], open educational resources [44], licensing agreement [45], creation of university spin off [46, 47] and among
other services.

f.  Government

At the government level, open innovation must be established and strengthened as an organizational strategy, where the other administrative
and management components of the HEI are integrated, in search of a strategic alignment, which supports the development of the substantive
functions of the university, together with the incorporation of creativity as an essential component of research, innovation and the development
of a model of Research, Development, innovation and creativity (R+D+i+c).

The incorporation of open innovation processes must firstly have a legal framework in terms of property rights of the developments and
knowledge achieved, likewise the institution must facilitate the development of collaboration processes and exchange of information and
knowledge, provided in its Corporate Governance, at the same time, and with regard to ICT, these will be strategically aligned with the policies
and business model of the institution and therefore provide the technological platforms and means that allow the formation of innovation and
participation networks, along with support for the operation of innovation communities that are formed [48].

As a complement to this alignment from the corporate government, technological management should be present and from the legal criteria
of intellectual property and therefore from the innovation, institutions should consider this exchange of information and knowledge, and as a
result of innovation, the impact that such services or products are achieved in the strategy of integration between the university community and
the productive sector (Fig.3).

The open innovation model should promote the integration and flow of information and knowledge among the IES, the productive sector
and the community, and each one of them with its different actors, stakeholders or sectors, with an organizational strategy that guarantees the
exchange, property rights, developments, technological and social transfer of innovation, all supported by the use of information technologies
as an environment of interaction and management, for which strategies should be defined to coordinate and integrate the implementation of
open innovation [49] .
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Source: Own elaboration.

It is important that the leaders and/or directors of the institution show an interest, support and perspective in this innovation process, to the
extent that open innovation processes must be institutionalized [50]. In this sense, the government of innovation will be associated with four
factors identified by Giannopoulou [51] which are: 1) Open Business Model; 2) Value Co-creation; 3) Leadership for management; 4)
Management of Intellectual Property.

V. CONCLUSIONS

With the above we can conclude that it is necessary to be at the forefront of new dynamics to be part of the changing process result-ing from
the interrelationship with information and communication technologies which leads to establish new ways of connections and transfer of
knowledge that are carried out within each organization and can project aspects of improvements and enhance new forms and ways of
collaborative work. On the one hand, universities are able to concentrate the potential of human talent and establish differ-ent effective forms
of cooperation, which requires consolidating a culture of open innovation. And, on the other hand, the productive and social sectors, have
identified requirements and needs, which combined with the potential of the university manage to contribute synergistically to social and
economic development.

It is determined that the process of open innovation is specific to each institution and should respond to a common project, therefore, it is
concluded as one of the results of this project the importance of having the commitment and participation of corporate governance, as well as



good management practices in the dissemination of infor-mation, to manage and share knowledge resulting from the various processes that take
place in organizations.

The importance of the institution's commitment to human talent management was also determined since the open innovation model requires
greater responsibility and participation in decision making. The need to develop for each university the general system of man-agement of
interaction with companies or with the other actors of the quadruple helix was identified.

Open innovation has an important role in that it allows higher education to be aware of what is happening in the environment in which it is
located, having greater and better contact with the com-munity; with society; with the business and productive sector, as well as being linked to
state policies. In relation to the above, it is determined that it is necessary to have an organizational policy that provides the infrastructure and
support necessary to generate an organizational culture of open innovation in the institutions.

Therefore, universities have become proactively involved in multiple areas, from technology transfer to the co-creation of knowledge.
Societies and users have begun to form new concepts, R & D & | and marketing of the results, generating a dynamic of shared economy.

It can be noted from open innovation, that, as today, there is no organization that counts with all the necessary resources and knowledge to
confront the society challenges and the productive sector and at the same time there is no study plans or curriculums that have the capacity to
address all the knowledge and information that allow the complete development of a professional profile, which takes more relevance than the
academic formation, aside from the conceptual basis that approach the problematics from the environ-ment and the search of inter and
transdisciplinary solutions with the involved in the problematics.

In such way, it implies the integration of diverse activities, thus, from academy and investigation it is needed to explore and rethink the
existing strategies of innovation and its relation with the knowledge networks and the creation of them, this are mentioned in literature but there
are some few that are viable in the practice, this means that is needed to define the levels of collaboration, tools for open innovation management
and specifically how to make effective this process of exchange and access to resources and technologies.

It must be highlighted that taking the open innovation as a stra-tegical component or a institutional key involves the creation of formation
spaces and to give a innovation culture developing the teamwork, motivation, human resources skills, increase and stablish trust levels with
thirds and give space to the commercialization of products of research in a direct ways or through others as part as the commercialization
strategy.

The purpose of this work has been to identify which focus of the open innovation management, makes possible for institution of higher
education improve the use and impact of research results in the groups of investigation and that their knowledge and expertise are available to
different sectors of society and contribute to the development of region and nation.

With this preliminary study it is expected to encourage the de-velopment of new research, which will allow to guide the creation of models
and strengthening of a culture of open innovation in higher education institutions and therefore this influences other society sectors.
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