International Journal of Instruction October 2025 ® Vol.18, No.4

e-ISSN: 1308-1470 ® www.e-iji.net p-ISSN: 1694-609X

pp. 553-566
Article submission code: Received: 17/03/2025 Accepted: 11/06/2025
20250317213713 Revision: 30/05/2025 OnlineFirst: 05/07/2025

Technology Transfer at the Academic Environment from the Perspective
of Knowledge Flow within Open Innovation

Erika Loucanova
Department of Marketing, Trade and World Forestry, Technical University in Zvolen,
T. G. Masaryka 24, 960 01 Zvolen; Slovakia, loucanova@tuzvo.sk

The development of cooperation among entities, within which resources and
knowledge exchange go beyond the boundaries of organizations, creates a more
open approach. The academic environment and the university, when cooperating,
play an important role in the transfer of technologies for increasing economic
growth and sustainable development. For this reason, this contribution focuses on
the analysis of selected aspects of technology transfer at the Technical University
in Zvolen from the perspective of the flow of knowledge within the framework of
open access to innovation. The outputs of the Technical University in Zvolen
published in the scientific database Web of Science over the past 10 years were
used for the evaluation. The generated data on publications from the database were
subsequently analysed and a network map characterizing the transfer of
technology and knowledge on the academic campus of the selected university was
processed using the VOSviewer program version 1.6.20. Based on the analysis
performed, it can be stated that the transfer of technologies and knowledge at the
Technical University in Zvolen from the perspective of cooperation with other
organizations and universities is global.
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INTRODUCTION

In recent years, open innovation has played a major role, representing more open
approach in which resources and knowledge exchange go beyond organizational
boundaries. In this innovation model, the main actor and provider of knowledge is the
university (de las Heras-Rosas & Herrera, 2021), which aims to develop cooperation
among entities and increase the economic development of the region. Technological
progress and its rapid development bring significant challenges in the field of
technological and innovation management on the part of universities, which are
considered the core of knowledge for research and development (Enkel et al., 2009).
The complexity of the exchange and transfer of knowledge within organizations is
evolving towards the exchange of knowledge among organizations (Alvarez-Meaza et
al., 2020). Therefore, in recent times, the transfer of knowledge, technology and
innovation (R&D+i) from universities to industry and society has attracted considerable
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attention. Universities as knowledge integrators are relevant in technology transfer
processes (Shmeleva et al., 2021; Padilla Bejarano et al., 2023).

Most theories of university technology transfer assess their relationship between
university and industry, or through the Triple Helix (Hayashi, 2003; Etzkowitz et al.
2000). The Triple Helix innovation model focuses on the relationships between
universities, industry and government. The Quadruple Helix embeds the Triple Helix by
adding the "media and cultural public" and "civil society" as a Fourth Helix. The Five-
fold Helix innovation model is even broader and more comprehensive, as it
contextualizes the Quadruple Helix and additionally adds the "natural environment of
society". The Triple Helix explicitly recognizes the importance of higher education for
innovation. Some publications describe the Triple Helix not only as a relationship
between the university and industry but also emphasize their role in knowledge-based
innovation systems (Bercovitz & Feldman 2006). In addition to the legal, economic and
political environment, this model characterizes the internal influences supporting a
favorable environment for this type of interaction, which form an innovation system
within the university determining the speed and direction of the flow of knowledge
(Dalmarco et al., 2019, 2018, 2015; Padilla Bejarano et al., 2023). The Triple Helix
emphasizes the production and innovation of knowledge in the economy, so it is
compatible with knowledge economy. The Quadruple Helix already supports the
perspective of the knowledge society and knowledge democracy for the production and
innovation of knowledge. In the understanding of the Quadruple Helix, the sustainable
development of the knowledge economy requires co-evolution with the knowledge
society. The Five-fold Helix emphasizes the inevitable socio-ecological transition of
society and economy in the twenty-first century; therefore, the Quintuple Helix is
ecologically sensitive. Within the framework of the Quintuple Helix innovation model,
it is also necessary to consider the natural environment of society and economy as a
driving force for knowledge production and innovation and thus define opportunities for
the knowledge economy. In 2009, the European Commission identified the socio-
ecological transition as a major challenge for the future development agenda. Here,
Quintuple Helix supports the formation of a win-win situation between ecology,
knowledge and innovation and the creation of synergies between economy, society and
democracy (Narask, 2025).

The Helix model represents the cooperation characteristic of open innovation, because
its role is to spread knowledge in society, academia and the economy within the
framework of technology and knowledge transfer. (Bozeman, 2000). Its definition
depends on the purpose of research and discipline. Various literary sources distinguish
between knowledge transfer and technology transfer (Gilbert & Cordey-Hayes, 1996;
Padilla Bejarano et al., 2023). Knowledge transfer is defined as scientific knowledge
used by scientists to advance science. Technology transfer is a specific process of
knowledge transfer that depends on the form in which societies manage knowledge
(Bozeman, 2000; Padilla Bejarano et al., 2023; Bejarano et al., 2023).

The different forms of technology and knowledge transfer between universities and
organizations in open innovation depend primarily on the policies and environment in
each country (Gonzélez de la Fe, 2009). In addition to the economic, political and legal
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environments that intervene in the innovation system, there are also internal influences
in the university that ultimately determine the speed and direction of knowledge flows
and their roles in knowledge-based innovation systems. Open innovation is more open
approach in which resources and exchange of knowledge transcend organizational
boundaries, characterizing the collaborative relationships that exist between universities
and organizations. Open innovation is therefore an innovation process based on
knowledge flows that intentionally cross the boundaries of the university and
organizations. These knowledge flows can mean incoming knowledge to the
organization, outgoing knowledge from the organization, or both (a combination of
external knowledge sources and commercialization activities). The literature on open
innovation has focused mainly on knowledge and ideas that flow from one organization
to another, with universities being an essential source of knowledge and valuable ideas
for open innovation (Padilla Bejarano et al., 2023; Bejarano et al., 2023).

Therefore, the aim of this research is to identify the impact of technology transfer at the
Technical University in Zvolen. The research follows the study by Loucanova, (2025).

METHOD

The main subject of the study is the Technical University in Zvolen (abbreviated as
TUZVO). The TUZVO is a modern university that develops creative scientific research
and, on its basis, provides education at all three levels of higher education in the
European educational and research area. In the system of higher education institutions
in Slovakia, it has a unique profile focusing on the forest — wood — ecology —
environment complex with an appropriate extension to other technical, natural science,
security, economic and artistic areas (TUZVO, 2025).

The main subject of the study are technology transfer at the TUZVO from the
perspective of the flow of knowledge within open innovations in the context of
technology transfer areas, cooperation and their impacts in the field of research carried
out at the subject under study.

The aim of the research was to identify the impact of technology transfer on the
TUZVO. The research is targeted to the outputs of publications in the WOS database
with TUZVO affiliation. The research methodology is based on quantitative data from
the WOS database and cluster analysis. Cluster analysis is a quantitative form of
classification (King, 2002). Secondary data from WOS are subsequently processed
using VOSviewer. VOSviewer is a software for creating and visualizing bibliometric
networks. It represents the most modern technique for creating network clustering —
cluster analysis of bibliographic data of the researched subject - TUZVO. The study
methodology took place in several phases (see Table 1):

Phase 1. A literature review characterizing university technology transfer was prepared
using the analytical-synthetic method. As part of the analysis of the literature review,
objective facts about the issue of technology transfer at universities were examined.
Within the studied phenomenon, objects, phenomena and processes were analyzed,
breaking them down into individual elements, or rather parts, examining their mutual
relationships.

International Journal of Instruction, October 2025 ® Vol.18, No.4



556 Technology Transfer at the Academic Environment from the ...

Phase II. Based on the processed literature review, the main goal of the research was
defined as follows:

Analysis of technology transfer at the TUZVO based on the concept of open innovation
consisting in the exchange of knowledge through the Web of Science (abbreviated
WOS) scientific output database over the past ten years (identify the impact of
technology transfer at the TUZVO).

In this phase, the research focused on selecting data from the Web of Science scientific
output database using the following criteria:

- TUZVO's affiliation with outputs recorded in the WOS scientific database,
- the period of outputs and responses from 2014 to 2024.

The criteria for selecting a publication in the database were the affiliation of at least one
author of the publication with the TUZVO and the year of publication during the 2014—
2024 period. The WOS database was selected for the analysis of technology transfer
data at the TUZVO because it is one of the most important sources of scientific
information (Jilek & Clovis, 2018). The WOS is a paid access platform providing
access to several bibliographic and citation databases (responses) that provide reference
and citation data from scientific journals, conference proceedings and other documents
from various scientific fields. It is used to measure, evaluate and monitor scientific
research (CVTI, 2024; Berkle et al., 2020).

Phase I11. Analysis and interpretation of findings is based on analytical tools of the Web
of Science database according to previously established criteria and subsequent analysis
of databases obtained from WOS via VOSviewer version 1.6.20. The processed
VOSviewer network maps were processed based on three main parameters
characterizing technology transfer of the TUZVO:

- keywords of publications,
- co-authorship of publications by countries collaborating on research,

- citations (responses) to publications by countries, which represent the impact of
TUZVO research publications.

The created network maps characterize the parameters studied with the highest
occurrence. The size of the circle related to the parameter studied is proportional to the
frequency of occurrence (number of TUZVO research publications in which the
keyword occurs, or the number of co-authorships, citations — responses in given
countries). In the network, the degree of similarity that they may have with other
parameters studied is also shown using lines. Keywords, or countries, stand out in the
network (Padilla Bejarano et al., 2023).
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Table 1
Overview of study methodologies
Phases Name Description
Li Processing of a literature review focused on university technology
iterature . .
L review transfer and topics rele}ted to the categories or conceptual axes of the
study — analysis of articles and studies.
Defining the  Analysis of technology transfer to the TUZVO based on the concept of
research open innovations consisting in the exchange of knowledge through a
objective database of scientific outputs.
Identification WQS database of scientific outputs of TUZVO for the last 10 years
1L Period = 2014-2024
Database of TUZVO publications in WOS for the given period
Screening N=2762 — - - -
Database of citations to the TUZVO outputs in WOS for a given period
N=23085
111 Included Analysis and interpretation of findings
FINDINGS

Based on the theory of the Triple Helix innovation model and its evolutionary models,
which recognize the importance of higher education for the development and transfer of
knowledge-based innovations, TUZVO technology transfer was analyzed during the
2014-2024 period. During this period, 2762 publications and 23085 registered citations
(21353 without self-citations) were published with the affiliation of TUZVO (see Figure
1). The number of publications is stable in the range of 200 to 300 publications per year.
Citations have recorded a positive development, which is growing exponentially,
thereby increasing the impact of the transfer of knowledge-based innovations of
TUZVO.
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Figure 1

Basic statistics of Technical University in Zvolen in the WOS database

Source: Web of Science, 2025
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The research areas that the TUZVO focuses on are forestry, materials science, paper,
wood, economics, environmental sciences, ecology and other arcas. Based on the
identified research focus areas, a network map was subsequently created (see Figure 2),
which shows the keywords with the highest occurrence in the research area. The size of
the circle associated with a keyword is proportional to the frequency of occurrence (the
number of documents in which the keyword occurs). In the network, the degree of
similarity that they may have with other keywords is represented by lines. Words that
occur most frequently in TUZVO scientific publications stand out on the network map.
From the perspective of the keywords of the TUZVO research, 7 clusters were
identified; (where 10321 keywords were analyzed, with a minimum occurrence of 5
keywords, and 727 keywords met the threshold of a minimum number of 5). The
identified clusters can be generalized. The clusters are focused on forestry, wood,
management, biodiversity, climate change, systems, Industry 4.0, calculations related to
energy consumption, conductivity, thermal condensation, do not exclude innovations in
these areas of research.
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Figure 2
Network map of keywords of publications of the Technical University in Zvolen
according to the WOS

International Journal of Instruction, October 2025 ® Vol. 18, No.4



Loucanova 559

The network map of countries with which the TUZVO cooperates in the framework of
technology and knowledge transfer (see Figure 3) shows the countries where the
TUZVO participates in the framework of co-authorship of research and development
results with the highest incidence. From the perspective of cooperation in the transfer of
technology and knowledge (from the perspective of co-authorship of research) of the
TUZVO, based on the WOS database with individual countries of the world, 110
countries were identified with which the TUZVO has demonstrated co-authorship with
other countries in the world. The TUZVO has a representation of cooperation in the
framework of co-authorship of publications on all inhabited continents of the world.
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Figure 3
Network map of co-authorship in publications of TUZVO according to the WOS
database from a country perspective

The impact of technology and knowledge transfer in terms of citations on the research
work of the TUZVO by country is large. 110 countries were identified that cited the
results of science and research of the TUZVO (see Figure 4). The impact of technology
and knowledge transfer of the TUZVO in terms of citations (responses) of its scientific
outputs is extensive, as it is on all inhabited continents of the world.
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Figure 4

Network map of citations (responses) of publications of the Technical University in
Zvolen according to the WOS database from the perspective of countries

DISCUSSION AND CONCLUSION

To examine the parameters of technology transfer of TUZVO from the perspective of
knowledge flow within open innovations, a comprehensive analysis was performed on
2762 scientific publications registered in the WOS database over the past 10 years.
Through this analysis, 7 key areas of technology transfer were identified: forestry;
woodworking; management; biodiversity; climate change; systems, industry 4.0 nd
areas related to the solved problem, such as calculations to energy consumption,
conductivity, thermal condensation, do not exclude innovations in these areas of
research. The analyses also highlighted the importance of knowledge flows as a source
of dynamic capabilities (Bogers et al., 2019; Huizingh, 2011;, Igartua et al., 2010;
Priyono & Hidayat 2022; Bejarano et al., 2023) and their contribution to the
relationship between universities and organizations (Debackere & Veugelers, 2005).
There were 110 identified countries in which TUZVO demonstrated co-authorship, and
citations (responses) to publications are in all inhabited continents of the world. In this
area of technology transfer, mainly domestic influence has been demonstrated, which
gradually decreases with distance, although this is not a rule and is not confirmed by the
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analysis. In relation to the impact of technology and knowledge transfer, TUZVO has
an H-index of 64 in the monitored period of the last 10 years (the H-index indicates how
many articles by a given author have a number of citations higher or equal to the
article's serial number in the order of the number of citations). Within the framework of
the above findings, it can be stated that the TUZVO is trying to develop the transfer of
technology and knowledge within the framework of the Quintuple Helix innovation
model. The TUZVO focuses on all areas of the Quintuple Helix and, through its
profiling, also fulfills its mission as a “green university”, which is rooted in the
traditions of the Mining Academy in Banska Stiavnica, one of the oldest technical and
forestry universities in Europe and the world. The strategic aims of the university,
which is defined in the TUZVO Long-Term Plan for 2024 - 2030 with a vision to 2040,
are:

- ensuring the quality of all activities,

- effective management,

- sustainable development of infrastructures,

- competitiveness and employability of graduates,

- internationally acceptable outputs of scientific research and art,

- innovation and technology transfer,

- social and environmental responsibility,

- building a positive image of the university (TUZVO, 2025).

The sustainable development of infrastructures, technology transfer and sustainable
innovation promote green growth, which in turn positively impacts economic growth.
Green growth refers to the production of green technologies that are environmentally
friendly (Wiebe & Yamano, 2016). Green growth is an acceptable strategy to control
environmental degradation (Guo, Qu, & Tseng, 2017; Sandberg, Klockars, & Wil,
2019; Fernandes et al., 2021). Within the framework of the green growth strategy,
strengthening foreign support for scientific research and the ability of innovators to
absorb technological transfer and knowledge are important to improve the efficiency of
green technology innovation (Zhu et al., 2021).

In relation to absorptive capacity, several authors state that the expected benefits in the
field of technology transfer within open innovation are not guaranteed and depend on
the ability of organizations to accept and adapt new knowledge (de las Heras-Rosas &
Herrera, 2021; Cohen, 1990; Zahra, 2002; Lane et al., 2006; Bogers & Lhuillery 2011).
These results support the concept of goal and quality setting theory in an academic
setting (Sides & Cuevas, 2020; Yusuf, 2023). Research generally suggests that
organizations must be ready to assimilate new information and benefit from its
application. Analyses of the relationship between open innovation and universities
identified that research based on the connection between universities, businesses and
collaboration was mainly associated with topics such as entrepreneurship, analyses of
different Helix models or commercialization. These connections with knowledge
transfer methods have a motivating effect for the university. (de las Heras-Rosas &
Herrera, 2021). Therefore, for a successful transfer, it is essential to create new
partnerships within the TUZVO. Technology transfer based on partnerships in the
academic sphere is a complex process that can be effectively supported by an open
innovation approach. In addition, technology and knowledge transfer have been
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identified as an important link for long-term sustainability (Almutairi et al., 2025),
globalization and the need for innovation (Chalkiadaki, 2018) in increasing
environmental awareness (Aliman & Astina, 2019).

The open technology transfer of TUZVO represents, at the regional and global level
(impact up to 110 countries around the world), a key channel for the use of knowledge.
From the perspective of the technology transfer and innovation strategy, the university
should focus on a diversification strategy, i.e. to focus on its strengths and minimize
threats. The goal is to maximize its strongest point, which is experienced employees,
capable of creating innovations and solving real problems from practice and developing
further research and administrative personnel capacities in accordance with the
positive transfer theory and scaffolding (Balikova & Salka, 2022; Alfin et al., 2019).
The greatest threats that affect the university are mainly associated with legislative and
financial barriers in public policy, innovation policy and the transfer of scientific
knowledge into practice, as well as barriers on the part of businesses. Despite this, it is
important to deepen cooperation and create new partnerships with entities from
economic practice and so achieve a more effective transfer of scientific knowledge into
practice. It is necessary to create values in the field of continuing education in order to
replace the traditional linear economy with an open approach to innovation (Qu et al.,
2022). From the perspective of the TUZVO, it is important to focus on external
marketing in this area. The university should make the outputs of its cutting-edge
research more visible and popularize them and create an effective offer for institutions
of economic and social practice, thereby minimizing the threats that affect it.

Technology and knowledge transfer in academia is a process in which the results of
research and innovation from academic institutions are transferred into practice,
especially in industry and business. This process supports the creation of new
technologies, products and services that have the potential to improve competitiveness
and efficiency in various areas. For successful transfer, it is essential to create strong
partnerships between universities and other organizations and universities. The aim this
of the research was to identify the impact of technology transfer on the TUZVO. As the
work carried out shows, technology transfer to the TUZVO significantly contributes to
technological progress and the development of society. The orientation of technology
and knowledge transfer is mainly oriented towards the areas of forestry, wood
processing, environmental science, sustainability and other areas related to university
research. Technology transfer in academia is a complex process that can be effectively
supported by an open innovation approach. This innovation model allows for better
connections between universities and other organizations within the framework of
research and innovation, which increases the flexibility, speed and efficiency of
technology, knowledge and innovation transfer. However, this process is associated
with various challenges that need to be identified and incorporated into further
development strategies, which can be the focus of further research. The limitations of
this study are mainly in the data database, which focused on the largest scientific
database WOS. Therefore, future research will focus on the analysis and identification
of technology transfer on the TUZVO with multiple databases.

International Journal of Instruction, October 2025 ® Vol.18, No.4



Loucanova 563

ACKNOWLEDGMENTS

This paper was supported by the Ministry of Education, Research, Development and
Youth of the Slovak and processed within grants VEGA 1/0513/25, KEGA 016TU Z-
4/2025. The research was carried out within the framework of the National Strategy for
Research, Development and Innovation, to support the transfer of technology and
knowledge at universities associated with supporting the professionalization and
increase of personnel capacities of technology transfer centers or similar units to
support knowledge transfer (CTT).

REFERENCES

Alfin, J., Fuad, A. Z., Nur, M., Yuanita, L., & Prahani, B. K. (2019). Development of
Group Science Learning (GSL) Model to Improve the Skills of Collaborative Problem
Solving, Science Process, and Self-Confidence of Primary Schools Teacher
Candidates. International ~ Journal of  Instruction, 12(1), 147-164.
https://doi.org/10.29333/1j1.2019.12110a

Aliman, M., & Astina, . K. (2019). Improving Environmental Awareness of High
School Students' in Malang City through Earthcomm Learning in the Geography
Class. International Journal of Instruction, 12(4), 79-94.
https://doi.org/10.29333/iji.2019.1246a

Almutairi, Y. M. N., Al-Saad, A. F., Elmelegy, R. 1., Bakr, A. A. H., Abdallah, M. A.
E., & Almotairi, K. M. N. (2025). Systematic literature review of fourth industrial
revolution on higher education: Implications for higher education sustainability.
International Journal of Instruction, 18(2), 285-308.
https://doi.org/10.29333/iji.2025.18216a

Alvarez-Meaza, 1., Pikatza-Gorrotxategi, N., & Rio-Belver, R. M. (2020). Knowledge
sharing and transfer in an open innovation context: Mapping scientific evolution.
Journal of Open Innovation: Technology, Market, and Complexity, 6(4), 186.
https://doi.org/10.3390/joitmc6040186

Balikova, K. & Salka, J. (2022). Swot analyza Technickej univerzity vo Zvolene pre
inovacie a transfer poznatkov do praxe. Transfer Technologii Bulletin, 1, 4-9.
https://doi.org/10.52036/TTb202214

Bejarano, J. B. P., Sossa, J. W. Z., Ocampo-Lopez, C., & Ramirez-Carmona, M. (2023).
Open innovation: A technology transfer alternative from universities. A systematic
literature review. Journal of Open Innovation: Technology, Market, and Complexity,
100090. https://doi.org/10.1016/j.joitmc.2023.100090

Bercovitz, J. & Feldman, M. (2006). Entpreprenerial Universities and Technology
Transfer: A Conceptual Framework for Understanding Knowledge-Based Economic
Development. J. Technol. Transf., 31, 175-188. https://doi.org/10.1007/s10961-005-
5029-z

International Journal of Instruction, October 2025 ® Vol.18, No.4


https://doi.org/10.29333/iji.2019.12110a

564 Technology Transfer at the Academic Environment from the ...

Birkle, C., Pendlebury, D. A., Schnell, J., & Adams, J., (2020). Web of Science as a
data source for research on scientific and scholarly activity. Quantitative Science
Studies, 1(1): 363-376. https://doi.org/10.1162/qss_a 00018

Bogers, M. & Lhuillery, S. (2011). A functional perspective on learning and innovation:
Investigating the organization of absorptive capacity. Ind. Innov. 18, 581-610.
https://doi.org/10.1080/13662716.2011.591972

Bogers, M., Chesbrough, H., Heaton, S., & Teece, D. J. (2019). Strategic management
of open innovation: A dynamic capabilities perspective. California Management
Review, 62(1), 77-94. https://doi.org/10.1177/0008125619885150

Bozeman, B. (2000). Technology transfer and public policy: a review of research and
theory.  Research  policy, 29(4-5), 627-655.  https://doi.org/10.1016/S0048-
7333(99)00093-1

Chalkiadaki, A. (2018). A systematic literature review of 21st century skills and
competencies in primary education. International Journal of Instruction, 11(3), 1-16.
https://doi.org/10.12973/iji.2018.1131a

Cohen, W. M., & Levinthal, D. A. (1990, March). Absorptive capacity: A new
perspective on learning and innovation. Administrative science quarterly, 35(1), 128-
152.

https://giesbusiness.illinois.edu/josephm/BADM%20545 Spring%202008/Paper/Cohen
%?20and%20Levinthal%20(1990).pdf

Dalmarco, G., Hulsink, W., & Zawislak, P.A. (2019). New Perspectives on University-
Industry Relations: An Analysis of the Knowledge Flow within Two Sectors and Two
Countries. Technology Analysis & Strategic Management, 31, 1314-1326.
https://doi.org/10.1080/09537325.2019.1612868

Dalmarco, G., Zawislak, P.A., Hulsink, W., Brambilla, F. (2015). How Knowledge
Flows in University-Industry Relations. European Business Review, 27, 148-160.
https://doi.org/10.1108/EBR-04-2013-0068DOI: 10.1108/EBR-04-2013-0068

Dalmarco, G.; Hulsink, W., & Blois, G.V. (2018). Creating Entrepreneurial Universities
in an Emerging Economy: Evidence from Brazil. Technological Forecasting and Social
Change, 135, 99—111. https://doi.org/10.1016/j.techfore.2018.04.015

de las Heras-Rosas, C., & Herrera, J. (2021). Research trends in open innovation and
the role of the university. Journal of Open Innovation: Technology, Market, and
Complexity, 7(1), 29. https://doi.org/10.3390/joitmc7010029

Debackere, K., & Veugelers, R. (2005). The role of academic technology transfer
organizations in improving industry science links. Research policy, 34(3), 321-342.
https://doi.org/10.1016/j.respol.2004.12.003

Enkel, E., Gassmann, O., & Chesbrough, H. (2009). Open R&D and open innovation:
exploring the phenomenon. R&d Management, 39(4), 311-316.
https://doi.org/10.1111/j.1467-9310.2009.00570.x

International Journal of Instruction, October 2025 ® Vol.18, No.4


https://doi.org/10.1016/j.respol.2004.12.003

Loucanova 565

Etzkowitz, H., Webster, A., Gebhardt, C., Terra, B.R.C. (2000). The Future of the
University and the University of the Future: Evolution of Ivory Tower to
Entrepreneurial Paradigm. Research Policy, 29, 313-330.
https://doi.org/10.1016/S0048-7333(99)00069-4

Fernandes, C. 1., Veiga, P. M., Ferreira, J. J., & Hughes, M. (2021). Green growth
versus economic growth: do sustainable technology transfer and innovations lead to an
imperfect choice?. Business Strategy and the Environment, 30(4), 2021-2037.
https://doi.org/10.1002/bse.2730

Gilbert, M., & Cordey-Hayes, M. (1996). Understanding the process of knowledge
transfer to achieve successful technological innovation. Technovation, 16(6), 301-312.
https://doi.org/10.1016/0166-4972(96)00012-0

Gonzalez de la Fe, T. (2009). Triple helix model of relations among university, industry
and Government: a critical analysis. Arbor-Ciencia Pensamiento Y Cultura, 185(738),
739-755. https://doi.org/10.3989/arbor.2009.738n1049

Guo, L. 1., Qu, Y., & Tseng, M. L. (2017). The interaction effects of environmental
regulation and technological innovation on regional green growth performance. Journal
of Cleaner Production, 162, 894-902. https://doi.org/10.1016/j.jclepro.2017.05.210

Hayashi, T. (2003). Effect of R&D programmes on the formation of university—
industry—government networks: comparative analysis of Japanese R&D programmes.
Research Policy, 32(8), 1421-1442. https://doi.org/10.1016/S0048-7333(02)00158-0

Huizingh, E. K. (2011). Open innovation: State of the art and future perspectives.
Technovation, 31(1), 2-9. https://doi.org/10.1016/j.technovation.2010.10.002

Igartua, J. 1., Garrigos, J. A., & Hervas-Oliver, J. L. (2010). How innovation
management techniques support an open innovation strategy. Research-Technology
Management, 53(3), 41-52. https://doi.org/10.1080/08956308.2010.11657630

Jilek, J. & Clovis, J. (2018, 01. January). Web of Science core collection — prémiovy
zdroj  relevantnich  védeckych  informaci. ItLib, 2/2018, 26 —  29.
https://itlib.cvtisr.sk/clanky/clanek3446/

King, G. S. (2002). Handbook of toxicologic pathology. Archives of Pathology &
laboratory medicine, 126(9), 1138.
https://www.proquest.com/docview/211941490/fulltextPDF/D7A102AC4CBB4B6APQ
/1?accountid=49283 &sourcetype=Scholarly%20Journals

Lane, P.J., Koka, B.R., & Pathak, S. (2006). The reification of absorptive capacity: A
critical review and rejuvenation of the construct. Acad. Manag. Rev., 31, 833-863.
https://doi.org/10.5465/AMR.2006.22527456

Loucanova, E. (2025). Transfer technoldgii na technickej univerzite vo zvolene v ramci
otvorenych inovacii Transfer technologii bulletin, Transfer technologii bulletin, 6(1).
24-28. https://doi.org/10.52036/TTb2025124

Narask (2025, Januar 01). Networking. Narask. https://www.narask.sk/networking/

International Journal of Instruction, October 2025 ® Vol.18, No.4


https://doi.org/10.1002/bse.2730
https://doi.org/10.1016/j.jclepro.2017.05.210

566 Technology Transfer at the Academic Environment from the ...

Padilla Bejarano, J. B., Zartha Sossa, J. W., Ocampo-Lopez, C., & Ramirez-Carmona,
M. (2023). University technology transfer from a knowledge-flow approach—
Systematic literature review. Sustainability, 15(8), 6550.
https://doi.org/10.3390/su15086550

Priyono, A., & Hidayat, A. (2022). Dynamic capabilities for open innovation: A
typology of pathways toward aligning resources, strategies and capabilities. Journal of
Open  Innovation:  Technology,  Market, and  Complexity, 8(4), 206.
https://doi.org/10.3390/j0itmc8040206

Qu, D., Shevchenko, T., Xia, Y., & Yan, X. (2022). Education and Instruction for
Circular Economy: A Review on Drivers and Barriers in Circular Economy
Implementation in China. [International Journal of Instruction, 15(3), 1-22.
https://doi.org/10.29333/iji.2022.1531a

Sandberg, M., Klockars, K., & Wil, K. (2019). Green growth or degrowth? Assessing
the normative justifications for environmental sustainability and economic growth
through critical social theory. Journal of Cleaner Production, 206, 133—
141. https://doi.org/10.1016/j.jclepro.2018.09.175

Shmeleva, N., Gamidullaeva, L., Tolstykh, T., & Lazarenko, D. (2021). Challenges and
opportunities for technology transfer networks in the context of open innovation:

Russian experience. Journal of Open Innovation: Technology, Market, and Complexity,
7(3), 197. https://doi.org/10.3390/joitmc7030197

Sides, J. D., & Cuevas, J. A. (2020). Effect of goal setting for motivation, self-Efficacy,
and performance in Elementary mathematics. International Journal of Instruction,
13(4), 1-16. https://doi.org/10.29333/iji.2020.1341a

Tuzvo, (2025, Januar 05). Poslanie. Tuzvo. https://www.tuzvo.sk/sk/poslanie

Wiebe, K.S. & Yamano, N. (2016). Estimating CO, emissions embodied in final
demand and trade using the OECD ICIO 2015: Methodology and results (No. No.
2016/05). OECD Science, Technology and Industry Working
Papers https://doi.org/10.1787/5jlrcm216xkl-en

Yusuf, F. A. (2023). Total quality management (TQM) and quality of higher education:
A meta-analysis study. [International journal of instruction, 16(2), 161-178.
https://doi.org/10.29333/iji.2023.16210a

Zahra, S.A., George, G. (2002). Absorptive capacity: A review, reconceptualization,
and extension. Acad. Manag. Rev. 27, 185-203. https://doi.org/10.2307/4134351

Zhu, L., Luo, J., Dong, Q., Zhao, Y., Wang, Y., & Wang, Y. (2021). Green technology
innovation efficiency of energy-intensive industries in China from the perspective of
shared resources: Dynamic change and improvement path. Technological Forecasting
and Social Change, 170, 120890. https://doi.org/10.1016/j.techfore.2021.120890

International Journal of Instruction, October 2025 ® Vol.18, No.4


https://doi.org/10.1016/j.jclepro.2018.09.175
https://doi.org/10.1787/5jlrcm216xkl-en

