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Considering the importance of addressing innovation issues that impact the development of
economic sectors, this document presents the research work aimed at establishing a state of
the art related to technology transfer and intermediation issues, which can be adopted in the
innovation systems. In this case, the agro-industrial innovation system is taken as a reference
from the perspective of a country, Colombia. Likewise, it is proposed to consider the synergy
between actors such as the university and the industry, from a holistic vision of the systems.
In this sense, and making use of the Scopus, Web of Science and Google Scholar databases,
through the implementation of a methodology in which three main phases of search, selection
and reading of scientific publications were generated, a set of documents was obtained, and
through these it was possible to identify: concepts on innovation systems, aspects that
intervene in transfer processes of technology especially related to the articulation of the
actors that are part of the innovation systems, as well as the way in which these issues can
be adopted, taking the agro-industrial sector as a reference. Thus, through this research, the
existence of structural gaps in the networks of actors is highlighted as a key factor, which,
when trying to be moderated through the intervention of government actors, also require the
participation of intermediary innovation agents, that facilitate the articulation and flow of
data, information and communication between those who develop technology and those who
require these developments to mitigate a need in the productive sectors.

1. Introduction

innovation, initiatives that seek the consolidation of actions related
to the fulfillment of the Sustainable Development Goals [4], and

This paper is an extension of the work “Innovation systems
supported in technology transfer processes" that is published in
2020 International Congress of Innovation and Trends in
Engineering (CONIITI) [1].

In Colombia, agribusiness is identified as a key sector for the
sustainable development of the country [2], which is why the Law
1876 of 2017 has been approved, to support the creation of the
National Agricultural Innovation System of Colombia where
articulation, market orientation, sustainable development,
associativity, intellectual property, development and innovation,
and producers as research agents are highlighted as principles [3].
Additionally, this study seeks to contribute from the approach of
technology transfer processes associated to the promotion of
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the adoption of challenges that try to contribute to the food
assurance of the population by 2050, which is contemplated to be
close to 9,100 million people [5].

In this sense, it is proposed that it is from the academic and
industrial actors, as well as the identification of intermediary
agents, mechanisms, or tools, that actions aimed at the articulation
of actors in innovation systems are adopted; and the generation of
research results, as well as their dissemination and appropriation,
contribute both, to the sustainable development of the territory and
the strengthening of innovation activities in the agro-industrial
sector. Dissemination of research results is understood as the
activity that makes known to the public or interested third parties,
the results of the research carried out by a knowledge-generating
actors [6].
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Therefore, and based on the importance that technology
transfer processes have in the development of innovation systems
of different geographical or spatial location, and sectoral scope,
this work presents a set of concepts highlighting as a key aspect
identified in the research carried out, the need to take into account
the incorporation of innovation intermediary agents who through
their contacts, networks, capacities, and experience are seen as
those facilitators that can mitigate the gap of social distancing
between the actors that can be part of the technology transfer
processes in different sectors. Likewise, the novelty of this
document is also associated with the analysis of the case of an
agroindustrial innovation system that is visualized from
government initiatives as a potential system to generate
opportunities for articulation around innovation initiatives, which
may finally arrive to have an impact in the markets.

2. Analysis Scenario

In the understanding of the complex nature of innovation
systems in the agribusiness sector, within the framework of
technology transfer processes, the intermediary agents are
identified as actors of special interest for the analysis of
synergies, because they assume a key role in the articulation of
the various actors that make up these systems [7]. In this regard,
universities should disseminate their research results through
their technology transfer offices, which can contribute or be
aligned with the needs and requirements of the industry.
However, there are barriers related to the connections or
articulation between actors of an innovation system [8], which
hinder the development of dissemination activities.

Likewise, and based on the interaction between the
university-industry-goverment and civil society actors that are
part of the innovation systems [9], there are other barriers
identified in the literature, which at a technological level hinder
the implementation of activities of innovation-oriented to
generate products and services with added value in the markets.
One of the barriers is the asymmetry of information, which refers
to the fact that both, the receiver and the sender in a technology
transfer process do not have complete information on the
technology developed and its exploitation possibilities to be able
to reach a transfer agreement that satisfies the parties involved
[10].

Based on the above, it is possible to identify problems
associated with the knowledge and information necessary to
establish a common language among the actors that participate in
the technology transfer processes [9], which can lead, for
example to lack of financing for technological development by
potential investors, and the low opportunity for
commercialization of technologies from universities.

Consequently, it is proposed that the lack of articulation of
actors such as the university and industry in an innovation
system, can negatively influence the generation of information
flows between these two actors and, consequently, raise the
levels of information asymmetry in a technology transfer process.

1 For more information:
https://guiasbuh.uhu.es/Google_Scholar_Citations/Ventajas_y_desventajas_de
_GSC
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3. Methodology

The results obtained in this work have been framed in the
execution of the phases presented in Figure 1.

Initial search Oriented to identify key concepts

and terms.
Structured  Oriented to obtain documents of a
search scientific nature.
Application of selection criteria,
Document o .
s and initial review of documents
organization S
03 obtained in phase 2.
Reading Reading of complete texts, to
documents documents selected in phase 3.

Figure 1: Research methodology..

In the first phase, the search for information was carried out
with the purpose of identify the first set of documents related to
technology transfer and intermediation in innovation systems.
Consequently, from this information, key terms were identified for
structuring the search equation and relevant authors on the
aforementioned topics. In this search, the Google Scholar? tool
was used, understanding that it is a global search engine that is
constantly being updated, and in which recognized authors and
leading institutions in the publication of various topics can be
identified.

In the second phase, the selection of the specialized databases
Scopus and Web of Science was carried out?. These databases are
considered robust in the global scope of publications they handle,
as well as the multidisciplinary of the areas they cover, which
allows addressing the issue of intermediation in technology
transfer processes in a broad way. Likewise, it is highlighted that
both Scopus and Web of Science handle quality documents, that
is, the documents that are published are reviewed and validated by
experts.

The search was executed on October 26, in 2019, and the used
general equation was: TITLE-ABS-KEY (("technolog™ transfer"
OR "know* transfer" OR "technolog* exchang*' OR "know*
exchang*") AND (“"structur* mediat*" OR intermediar* OR
gatekeep* OR broker* OR liaison* OR betwenness OR bridg*
OR mediat* OR coordinat*) AND (universit* OR academic)
). The selection criteria applied to the results of this review were:
1) Spanish and English languages; 2) Include indexed articles in
peer-reviewed scientific journals; 3) Articles belong to the citation
databases: Social Sciences Citation Index (SSCI); 4) Select
documents that are classified as articles or reviews, foreseeing that

2 For more information:
https://www.recursoscientificos.fecyt.es/licencias/productos-contratados/wos
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they must necessarily be reviewed by peer reviewers, representing
an aspect of quality.

In the third phase, the results were grouped into two sets, which
were: (i) Documents in the period from 2017 to 2019, which were
read title and abstract, to select those associated with the subject
under study, giving a total of 15 documents to be read completely;
and, (ii) Documents obtained by adding (rev * OR meta *) to the
equation, to which the title and summary were read to select those
associated with the subject under study, giving a total of 52
documents that would be completely read.

In the last phase of the methodology, the complete documents
were read, and information related to the topics of innovation
systems, technology transfer, agro-industrial innovation systems,
and intermediation was obtained. Finally, government-type
sources associated with science, technology, and innovation issues
and the agro-industrial sector in Colombia were reviewed.

In short, the protocol of the review to identify works associated
with technology transfer and intermediation processes, included
the following steps:

e  Preliminary search in the Google Scholar database in order to
identify relevant studies and keywords.

o Definition of keywords to search, establish and refine the
search equation.

e  Search for information in Web of Science and Scopus.

e Categorization and tabulation of results, including the number
of publications according to countries, years, areas, in addition
to the analysis of the most relevant journals, authors and
keywords, in order to identify the guidelines followed by
research on the subject of interest.

o ldentification of articles to be analyzed applying the selection
criteria, by reading the abstracts, titles and keywords.

¢ Reading and analysis of the documents.

4. State of the Art

Based on the results obtained from the methodology, two
approaches have been found; the first, associated with the behavior
of scientific knowledge as well as those publication sources that
are relevant when reviewing works associated to the subject, and
secondly, the most relevant issues associated with the action of the
intermediary agents in technology transfer processes.

4.1. Scientific publications

On the one hand, regarding scientific publications, as
reflected in Figure 2, technology transfer issues and
intermediation actions related to the aforementioned processes
have gained momentum during the last decade, highlighting the
years 2017 and 2018 (until the moment of the search) as those

spaces of time where the researchers found the topic more relevant.

An example is found in the university context, where through
intermediary agents such as their technology transfer offices, they
seek to bring the inventions developed in the academy to the
markets [9].

3 For more information: https://www.springer.com/journal/10961
www.astesj.com

On the other hand, with respect to the most prominent journal
sources obtained from the Scopus and Web of Science search, are
shown in Table 1.

Post Behavior

12
10

O N B O

2008

2013

2018

Figure 2: Publication in the time. Own elaboration based in Scopus and Web of
Science.

Table 1: Most Outstanding Publication Sources. Own elaboration based in
Scopus and Web of Science.

. Number of

Source title Publications
Journal of Technology Transfer 5
Journal of Knowledge Management 4
Administrative Sciences 2
Technology Analysis & Strategic 2

Management
Technological Forecasting and Social 2
Change

Regarding the Journal of Technology Transfer3, it is identified
that its focus is given by issues related to the study of technology
transfer, from multiple dimensions of analysis, which can range
from the identification of cases to issues of regulations or policies
associated to technology transfer processes.

Another journal that has been highlighted is the Journal of
Knowledge Management* which relates mainly to knowledge
management and innovation derived from different analysis
contexts.

the following section is presented based on the results obtained
from reading the documents found in the search for information,
including those mentioned in the previous journals and during the
period from 2008 to 2021.

4.2. Key information identified

For this second part, the following information compendium
has been proposed, related to the topics of technology transfer,
intermediation and agro-industrial innovation systems.

4.2.1. Technology Transfer

Technology transfer is understood as the process in which
knowledge and technologies are disseminated between a holder
and an interested party to be appropriated, used, or exploited [11],

4 For more information: https://www.emeraldgrouppublishing.com/journal/jkm
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[12], [13], generally seeking to be brought to the market [14], in
exchange for an incentive or monetary value [15].

Within the framework of these technology transfer processes,
the following factors are taken into account: the generation of
innovation in organizations [16], social capital [17] involved in the
social networks of the actors who participate in the technology
transfer [18], their interactions [19] and their previous
relationships [20]; the university-industry relationships [21], the
formality of the process (which can be formal or informal)
according to knowledge management and the interactions between
actors [17], [22], the limits of organizations and incentives [23],
economic benefits e.g. profits on patents [24], technological
cooperation between organizations [24], patents seen as a transfer
mechanism [18], [25], the business culture that universities can
adopt [21], the option of allowing students to participate in
industry [17], the culture of the parties [17], legal frameworks [24],
the uncertainties of innovations involved in technology transfer
processes [26], and the importance of considering the intellectual
property in the processes [13], [27]. This intellectual property can
be seen materialized in the adoption of technology transfer
mechanisms such as the creation of spin-off, patent licensing,
collaboration actions between academia and industry [28], and the
training of professionals with knowledge that contribute to the
solution of industry needs [29].

Besides, when seeking to identify whether the technology
transfer has been successful or not, it is found that depends of the
accumulation or assimilation of knowledge in organizations that
adopt the technologies that have been transferred [17]. In turn, at
the macroeconomic level, technology transfer can be measured
through business creation and job creation [30]. Additionally,
other ways of identifying the success of technology transfer have
been through the licensing of inventions [20], [24], incentives for
personnel who participate in technology transfer processes [23],
the indicators of patent families [24], and knowledge intensive
entrepreneurship at universities [30].

However, in addition to factors in the technology transfer
process, barriers are also identified that should be mitigated, some
of these are: the lack of incentives from universities [9] and
industry [16], cognitive and organizational distances between the
university and industry [20], the time required to implement
technological development activities, absorption capacity, the
characteristics of knowledge, context and actors, and the culture of
the parties participating in the process [17], the common language
between the actors [9], the level of trust [17], [31], and the
asymmetries of information between the parties [32], [33].

Finally, based on both the factors and the barriers that must be
managed, it is necessary to understand that among the actors and
medium involved in the process, it is possible to distinguish the
sender that seeks to transfer the technology to a receptor, through
a medium or mechanism, known as a channel [12]. In some
scenarios, the channel may not exist, generating in the
aforementioned process, a structural void that indicates the need
for an agent to mitigate the gap in the flow of information,
knowledge, and technologies between those who participate in the
technology transfer processes. This agent is known as an
intermediary [34], [35].

Www.astesj.com

4.2.2. Intermediaries in the technology transfer

Intermediaries are agents that connect the components that
structure an innovation system [36], also known as facilitators
[37], who within their objectives seek to optimize interaction [38]
to generate trust among the system's actors [39], strengthen
interrelation processes, and at the same time mitigate the structural
gaps that are identified in the social network of its actors [34].

At a general level, intermediaries are recognized as actors of
special interest in innovation systems, for their intervention in
actions aimed at mitigating barriers in technology transfer
processes. They have key elements that help to the technology
transfer process such as contacts, previous relationships with
inventors, and experiences in technology commercialization [20].
In the case of the academic context that seeks to transfer
technology to the industrial sector, the commercialization
processes of the research results of a university, are more probable
to achieve if there are links with industry [40]. In some cases, these
links can be facilitated through the intervention of intermediary
agents.

Thus, with regard to intermediation, the following variables
have been analyzed in studies associated to the articulation
between the university and industry actors: the experience of the
technology transfer offices, which influences research and
development agreements in the university [41], the previous
relationships between intermediary agents and actors that
participate in technology transfer processes [20], the performance
of knowledge transfer offices measured through a number of
supported patent applications, monetary income obtained from
university-industry collaborations, and the creation of spin-offs
[42], the efficiency of the technology transfer offices of the
universities based on their age [43], [44], and the performance of
technology transfer offices measured through support in licensing,
patenting and Spin-off creation activities [45].

An example of intermediation is the case of technology and
science parks. They support the creation of networks, especially
those where university plays an important role due to both its link
to the park and the legitimacy they provide to companies through
their image of reliability and reputation [46]. Another example are
the technology transfer offices, which within their functions
provide advice on legal protection issues [45] of the technologies
that are waiting to be brought to the market, in addition to
providing support in the creation of technology-based companies,
technological marketing [45], and assessment and due diligence in
commercialization tasks of technological developments.

However, some studies have focus on the idea that an
intermediary agent could only have a particular interest in
obtaining economic benefits from technological results [37],
beyond considering its action as positive in aspects of knowledge
transfer, articulation [7] and interaction [47]. Consequently, the
purpose of the intermediary agent could be an important barrier
that has been associated to their nature, whether they really seek to
generate linking actions, or simply act with individual commercial
or political interests [48].

Therefore, it is from the nature of the intermediary agents and
the objective they pursue, that they act in the configuration of the
different innovation systems, especially when taking into account
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the different barriers that limit the successful result in terms of
technology transfer [20].

4.2.3. Agro-industrial innovation systems

The concept of agro-industrial innovation systems considers
the definition of a system that refers to the set of components that
are interrelated with a defined objective in a given context [49], in
accordance with the synergy that it experiences [50], [51].
Furthermore, when systems are complemented with the term
innovation, they open the space to identify the possible
achievement of competitive advantages [52]. When it comes to
competitive development issues in the countries, innovation
should be aimed at promoting the transfer of knowledge to reality
considering the results of research, observation, discoveries, or
intuitions that are generated in the nation [53].

Therefore, the conceptualization of innovation systems is open
and unfinished [54]. However, some characteristica are critical
such as it incorporates actors of different nature with the purpose
of exchange of technologies [55], have different scope at the
geographical or sectoral level [51], [56], [57] it is associated with
social networks [58], and other aspects such as synergy
management [58], knowledge management processes [59], [60],
and the procurement of economic advantages [61].

In the case of sectoral innovation systems, which are those of
interest for this research associated with the agro-industrial sector,
the following stand out:

e Actors are related based on the economic sector to which their
activities are associated [62].

e A differential element of these systems is the knowledge
associated with innovation processes [63] in the sector.

e The key factor for the development of these innovation
systems is the group of companies involved in accordance to

e A set of elements of interest that sustains the development of
innovation systems at the sectoral level are related to social
networks, capacities of industry actors, the policies that direct
their development [65], assimilation and knowledge
dissemination [66], and finally, the supply chain [67].

According to the analysis level different study dimensions can
be proposed as possible approaches to understand the innovation
processes and its possible obstacles [53].

A representation of the set of dimensions and elements that
can be considered for study purposes of innovation systems in the
agro-industrial sector, and that have been previously adopted in
the research activities [68], [69] in Colombia, can be seen in
Figure 2.

Figure 2 shows that the dynamics of the innovation system is
supported by the integration of different elements, such as a
specific context, dimensions that make it possible to study the
dynamics of the system from different perspectives, agents that
externally intervene in the system, system behavior, and a set of
interrelated actors represented under the concept of the quadruple
helix [70] within the framework of a knowledge economy [71],
[72]. These interrelationships are shown as a key attribute of the
system, since from them, it is possible to identify realities of the
different sectors [53] and generate networks or strengthen those
that already exist, thus enabling information flows, knowledge and
technology transfers, the realization of agreements, the
establishment of collaborations, and articulation actions organized
around a purpose. However, these interrelationships may require
the intervention of facilitating agents, which generate links
between the actors of the system [39], [73], [74]. These agents
identified as intermediaries, facilitate the creation of networks of
actors promoting collaboration and the flow of knowledge and
information [20], [36], [37], [39], [42], [75]-[82].

Determined context

the conditions of the sector [64].
Economic
Dimension

System
objective

Social
Dimension

Interrelations

Political
Dimension

Interrelations

Goverment

Interrelations

I";eclnnology transfer

l

Elements

o

Transmitter Receiver

\ Channel /

Environmental
Dimension
Infrastructure
Dimension

Academy

Intermediaries

Society

[ Science, Technology and Innovation Dimension J

L Agents outside the innovation system J

Figure 3: Dimensions and elements in innovation systems. Based on [53], [69].
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Based on what is illustrated in Figure 2, it is found that there
are similarities with other models of innovation systems, (e.g. the
Tropical Agriculture Platform) [83]. The following are highlighted
as common key elements:

e The proposal of a specific context, made up of institutional
actors and innovation policies, which interact to achieve
innovation objectives applied to the agricultural sector. In this
regard, public and private research and technological
development organizations stand out as key actors [22].

e Theexistence of institutions that act as intermediaries between
the actors that carry out research, and the industry that
commercialize the research output. An example is the
technology transfer offices, whose mission is to promote
technology-based entrepreneurship [74], [77], [84], [85],
facilitate the commercialization of knowledge, manage
intellectual property [9], [86], provide advice on inventions,
manage academic human capital, promote contract research
and promote articulation between the different actors of the
university, industry, and government [86].

e Interaction with actors from other sectors, which according to
their own purposes come to influence the synergy of
innovation activities that take place in the sector system.

e The proposal of a political dimension, which guides both the
planning and the execution of the guidelines that regulate the
synergy of the system.

From the articulation of actors in the innovation systems, the
sectoral innovation system like the agro-industrial, can achieve
results in processes of diffusion, adoption, and appropriation of
technologies among the university, industry, government, and
society in general.

In addition, the value of including intermediary agents in
technology transfer processes is also recognized, anticipating the
possible existence of gaps in terms of social networks that emerge
from the dynamics of these systems, understanding that within
their role as articulatory agents, they allow generating a higher
level of cohesion in the relationship of the various actors in the
system.

5. Discussion

Faced with the development of innovation processes and
technological management, in 2019 Colombia ranks 67th out of
129 countries in the global innovation index, from which aspects
such as infrastructure, market, business sophistication, institutions,
knowledge and technology production, human capital,
researching, and creative production, were analyzed [87], [88]. In
addition, as a result of this evaluation, in terms of collaboration
activities between the university and the industry to develop
research, the country ranks third in the Latin American region [88].
In the same orientation towards technology management
processes, at the national level, it finds that most of the innovations
in Colombia are developed from the research actions of the
universities [89].

However, despite identifying that innovation represents an
opportunity for economic development, the country requires an
optimal infrastructure and necessary conditions to carry out
technology transfer processes. In addition, it was identified in the
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science, technology, and innovation policies, that there is a low
level of intermediary agents such as technology transfer offices,
incubators, and science and technology parks, which by their
nature support the linkage, interaction, and flow of information and
knowledge between the actors of the quadruple helix [90]. The
existence of a low capacity of the industrial sector to articulate and
transfer knowledge and technologies among the actors of the
innovation system in Colombia is pointed out in this policies.
Thus, in the national development plan of Colombia, it is identified
that only 3.8% of companies work collaboratively with
universities, a figure that has influenced the proposal to reach a
goal of 59 technology transfer agreements between the university
and the industry in the country, in the period 2018-2021 [91].

From the approach of sectoral innovation systems associated
with agribusiness in Colombia, the Strategic Plan for Agricultural
Science, Technology and Innovation has been established [92],
which takes into account the need to generate strategies aimed at
promoting programs of transfer and adaptation of technologies
associated with the different productive sectors, in which the
proposal of mechanisms oriented to generate articulation between
the different actors of the agricultural innovation system should be
included. In this sense, from the Colombian Agricultural Research
Corporation (Agrosavia), the Ministry of Agriculture and Rural
Development of Colombia, and the Ministry of Science,
Technology, and Innovation of Colombia, in the formulation of the
Strategic Plan for Agricultural Science, Technology and
Innovation [92], formulate two actions focusing on science,
technology and innovation in the area of technology transfer,
technical assistance and innovation [92], which are: (i) “the
development, adjustment, and validation of extension tools and
specialized comprehensive technical assistance ”, and (ii) “the
generation of collaborative workspaces through territorial
innovation systems”.

Based on the previous approaches, and understanding the value
chain made up of the primary sector associated with agricultural
activities, and the secondary sector related to agribusiness
activities, the Santander agro-industrial innovation system is
proposed as an example, in which numerous technological
developments and research results carried out by universities have
been identified, which tend to be unknown by the sector and have
not had the possibility of being commercialized, particularly due
to the lack of articulation between the actors that are part of the
innovation system [93]. In addition, there are shortcomings in the
information flows required from both the receiver and the sender
side, to develop technology transfer processes from the university
to the agro-industrial sector.

Another case of the agricultural sector in which similar
problems have been studied in technology transfer processes, and
in which the intermediary actions of science parks, technology
transfer offices, consultants, and in general, intermediary
innovation agents have favored its mitigation in the productive and
market contexts, is reflected in the Dutch case [37] where
intermediaries act as facilitators or forgers of networks of actors
that interact under the synergy of transfer processes.

Based on the above, it is necessary to understand that when
technology transfer processes are developed, elements associated
with information and knowledge are involved. Therefore, it is
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necessary to take into account the existence of cognitive
differences between the actors who seek to interrelate [80] around
these processes. These cognitive differences can be related to the
information asymmetry barrier, since it represents the gaps in
terms of the information that a technology owner requires to
determine the interest of a second party in its appropriation, as well
as the information that the recipient needs to adopt it [10] and
therefore use, exploit or commercialize it. In this sense, this barrier
can lead to inefficiencies in technology commercialization
activities between the university and industry [94].

Overcoming the asymmetry of information can facilitate the
investment activities of industry players in the technological
developments of the university, which can be considered as
university ventures [95], thus opening the possibility of promoting
commercial management actions among inventors or holders of
technological developments and representatives of the industry,
where intellectual property rights play a key role [20].

Additionally, it is important to bear in mind how the
information asymmetry barrier is mitigated in the technology
transfer process between the university and the industry, and how
it will depend on the inventors' ability to disseminate [74], the
absorption capacity of industry representatives [96], and the
participation of intermediary agents that moderate information
flows.

Therefore, it is proposed that the experience in
commercialization and the social networks of intermediaries, as
well as their previous relationships with inventors, can help reduce
the information asymmetry between the senders and recipients of
a technology transfer process [20]. In the case of universities
among the factors that can be taken into account in the process of
reducing the level of asymmetry of information is its prestige,
since it generates more trust among the actors of the different
economic sectors [97].

6. Conclusions

Based on the information presented above, it is necessary to
highlight the importance of encouraging the different actors of the
agribusiness innovation systems, to develop articulation that in
addition of being focused on technology transfer processes, also
generate alliances between the university and the industry, both in
research processes and in the dissemination and exploitation of
their results. Likewise, and anticipating the possible existence of
structural gaps in the social networks of these systems, the option
of identifying and interacting with intermediary actors is proposed
as an alternative, understanding that their intervention in the
technology transfer processes between the university and the
industry can be assumed as a strategic factor that would contribute
to the economic development of a region.

In front of this scenario, it is also necessary for government
sector actors to contribute to the strengthening of the synergy of
innovation systems, through regulatory mechanisms focused on
expanding articulation actions and alliances between the actors of
the aforementioned systems, to promote territorial development
from the different economic sectors of the regions.

When it comes to contributing to economic sectors, including
the agro-industrial sector, innovation is evidenced as a key factor
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in strengthening the markets. In addition to generate competitive
advantages in the market, it can be associated to the processes of
technology transfer between the university and the industry. A
whole development takes place that starts from the scientific
research and matures until reaching a viable product or service to
be offered to the industry. Therefore, in this scenario, it is proposed
that the university should have capacities to disseminate its
technologies, and the industry must have capacities to adopt the
technologies that are transferred to it, the foregoing to achieve, as
a result, the use, exploitation, or commercialization of inventions
and technological developments generated by universities.

In addition, the level of connectivity that the actors
representing the university and industry can achieve also affects
technology transfer processes, which is influenced by the
asymmetry of information generated by the parties involved in the
process of technology transfer, which is why an agent that acts as
an intermediary between the university and the industry is
identified as a third actor, that manages to moderate the asymmetry
of information and at the same time make the transfer process
effective by facilitating the flow of information between the parties
involved in the process.

Based on the above, and on what was stated during the
document, it is necessary to take into account that technology
transfer processes can use different mechanisms that range from
the creation of spin-offs to the generation of agreements between
universities and companies, where the human capital of the
universities brings their knowledge to the industry and reinforces
their capacities through the presumption of real market scenarios.
However, it is also relevant to understand that technology transfer
processes include a set of factors and barriers that must be viewed
from a multidisciplinary approach, for which hybrid capabilities
between the university and industry require an effort to be
developed by the actors that participate in these processes, thus
allowing the intervention of intermediary agents who, due to their
nature, can support the management of actions against the factors
and barriers mentioned.

7. Future work

It is recommended to generate research actions around topics
such as:

The evaluation of the effect generated by the different types of
intermediary actors in the technology transfer processes in the
agro-industrial sector, and also in other sectors of interest to the
various actors that make up the innovation systems at the national,
regional, or sectoral level.

Generate alliance options around various research and
technological development projects, executed between the
university and the industry, in such a way that their effectiveness
can be evaluated in terms of technology transfer processes.

The dissemination of the results that the different types of
intermediary agents have achieved in technology transfer
processes, in such a way that in the second phase of this activity,
an initial set of indicators can be proposed that allow measuring
the impact of the intervention of these actors in the development
of the systems of innovation.
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Regarding future lines of research, it is important to focus

towards the study of the nature of the actors that are part of the
technology transfer processes, in such a way that it can be
evidenced the types of academic, industrial and hybrid capacities
that allow facilitating the transfer of inventions that are developed
in the university to the market.

Another alternative study is identified in the need to generate

university-industry articulation methodologies, in which the
objective is to identify market challenges that can be developed by
the academy.
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