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Abstract

This study aimed to develop a model for evaluating higher education performance through IPMA of business intelligence
indicators by integrating intellectual property components to improve the management of universities’ intangible assets. The
study employed an applied, descriptive-analytical design with an exploratory mixed-method approach. The qualitative phase
used the Delphi technique with 20 academic experts, and the quantitative phase included 193 university experts selected via
Cochran’s formula. Data were collected through a researcher-made questionnaire and analyzed using ATLAS.TI and
SMARTPLS software. IPMA was used to rank components, and partial least squares structural equation modeling assessed
relationships among variables. Five main dimensions—intellectual property criteria, business intelligence criteria in higher
education, higher education evaluation indicators, support procedures in higher education, and higher education outlook—
were identified. All structural paths were significant (p<0.05). The “higher education outlook” showed the highest
importance (0.730), while “support procedures” had the highest performance (71.418). All constructs demonstrated
acceptable convergent and discriminant validity and reliability. Integrating intellectual property components into business
intelligence frameworks can serve as a powerful tool for assessing and improving higher education quality. This approach
enhances the management of intangible assets, strengthens innovation and competitiveness, and supports achieving strategic
goals and sustainable development in higher education institutions.
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Extended Abstract

Introduction

The evaluation of higher education performance in the contemporary era requires advanced data-driven
approaches that can transform diverse and voluminous academic, research, and innovation-related data into
actionable insights for strategic decision-making. In this context, business intelligence (BI) has emerged as a
critical tool for monitoring, analyzing, and improving the performance of complex organizations such as
universities. Bl integrates technologies, processes, and analytical tools to convert raw data into strategic
knowledge and enable evidence-based decision-making by institutional leaders (Turban et al., 2010). Over
the past two decades, a substantial body of research has confirmed the significant role of Bl systems in
enhancing organizational productivity, operational efficiency, and strategic alignment (Ain et al., 2019; Liang
& Liu, 2018; Vallurupalli & Bose, 2018).
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In higher education, Bl systems can process and analyze multidimensional data related to teaching, research,
finance, and human resources, allowing universities to detect hidden patterns, strengths, weaknesses, and
opportunities for improvement (Han et al., 2006; Wang et al., 2022). By delivering real-time dashboards and
predictive analytics, Bl facilitates the continuous monitoring of institutional performance and enables informed
strategic planning (Jacob et al., 2018; Pedro et al., 2024). This is particularly critical in developing countries
where higher education institutions face limited resources, growing student populations, and increasing
competitive pressures (Lema et al., 2021; Rodriguez-Hernandez et al., 2020).

Yet, despite the growing adoption of Bl in higher education, one critical dimension often remains
underrepresented: intellectual property (IP). IP encompasses intangible assets such as patents, trademarks,
industrial designs, and copyrighted works, which significantly contribute to the scientific reputation, financial
sustainability, and competitive advantage of universities (Lerner & Tirole, 2013; Taghipourian, 2022).
Effective IP management enhances knowledge valorization, promotes innovation, and strengthens university—
industry collaboration (Fini et al., 2018; Hayter & Patchell, 2021). However, in many developing systems,
the absence of coherent IP management frameworks has hindered the ability of universities to systematically
identify, protect, and commercialize intellectual outputs (Ahmadi et al., 2022; Nadir Khanlou et al., 2022).
Recent studies have underscored the strategic value of integrating IP considerations into broader institutional
performance evaluation frameworks. The need to safeguard IP has been shown to drive open innovation and
organizational innovation capacity (Nguyen et al., 2023), while enhanced IP protection environments have
been linked to improved business performance in knowledge-intensive firms, with political-business relations
playing a mediating role (Lin, 2023). Furthermore, incorporating IP indicators into Bl systems allows for more
accurate assessment of intangible assets and better-informed decision-making on technology transfer and
commercialization initiatives (Alghamdi & Durugho, 2023; Jadi Kar et al., 2021).

Technological advancements have also opened new possibilities for IP management. Machine learning-based
models can evaluate the value of intellectual assets more efficiently and objectively, improving the precision
of investment and commercialization decisions (Ding et al., 2022; Mehrani et al., 2022). Blockchain and
distributed ledger technologies can enhance transparency, traceability, and trust across the IP lifecycle,
reducing the risk of forgery and misuse (Bonnet & Teuteeberg, 2023; Tauhid et al., 2023). Similarly,
advanced entity recognition techniques such as CRF-LSTM models can facilitate knowledge extraction and
classification of IP data to strengthen institutional analytics (Wang et al., 2022).

Given these considerations, integrating IP indicators into Bl-based evaluation models can provide a holistic
understanding of institutional performance, bridging the gap between academic and innovation outputs. While
existing research has examined Bl or IP management separately, few studies have developed comprehensive
models combining these two domains for evaluating higher education performance (Alizadeh et al., 2018;
Cammarano, 2017; Group, 2018). Addressing this gap, the present study designed and tested a model that
applies Importance—Performance Matrix Analysis (IPMA) to evaluate higher education performance through
Bl indicators while incorporating IP components. This approach can offer strategic decision-makers a nuanced
understanding of which indicators carry high importance and how well they are performing, enabling resource
optimization, enhanced innovation capacity, and competitive positioning in national and international arenas
(Hardcastle et al., 2025; Sarangal et al., 2024).

Methods and Materials

This study employed an applied, descriptive-analytical design with an exploratory mixed-method approach. In
the qualitative phase, the Delphi technique was used to identify and validate the relevant Bl and IP indicators
with the participation of 20 academic experts, selected through purposive sampling based on expertise in higher
education policy, intellectual property management, and innovation. Content analysis of the qualitative data
was conducted using ATLAS.TI to extract themes and indicators.
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In the quantitative phase, a sample of 193 university experts was selected using Cochran’s formula. Data were
collected through a researcher-made questionnaire developed from the qualitative findings. The questionnaire
measured five constructs: IP criteria, Bl criteria in higher education, higher education evaluation indicators,
support procedures in higher education, and higher education outlook. The instrument’s content validity was
verified through expert review, and construct validity was confirmed via confirmatory factor analysis.
Reliability was established using Cronbach’s alpha.

Data analysis was conducted in two stages. Partial least squares structural equation modeling (PLS-SEM) was
applied using SMARTPLS to test the hypothesized relationships among the constructs. Subsequently, IPMA
was used to assess the relative importance and performance of the indicators, allowing the identification of
areas requiring managerial attention and resource allocation.

Findings

The results confirmed a five-dimensional model consisting of IP criteria, Bl criteria in higher education, higher
education evaluation indicators, support procedures in higher education, and higher education outlook. All
factor loadings exceeded the minimum threshold of 0.60, and composite reliability and average variance
extracted values were within acceptable ranges, confirming convergent and discriminant validity.

The structural model results showed that all hypothesized paths were statistically significant at p < 0.05.
Among the five dimensions, “higher education outlook” recorded the highest importance score (0.730),
indicating its strong influence on overall performance improvement. Meanwhile, “support procedures in higher
education” exhibited the highest performance score (71.418), reflecting the maturity of institutional support
mechanisms relative to other components.

The IPMA results highlighted that while all five dimensions contributed meaningfully to performance, the gap
between importance and performance was largest for “IP criteria,” suggesting it as a high-priority area for
improvement. In contrast, “support procedures” showed smaller gaps, indicating relatively effective
operationalization. These findings collectively affirm the relevance and robustness of the proposed model for
evaluating higher education performance.

Discussion and Conclusion

The findings of this study underscore the pivotal role of integrating IP components into Bl-based evaluation
models for higher education. The identification of five key dimensions aligns with prior research that has
emphasized the necessity of holistic, data-driven frameworks to manage and assess institutional performance
(Ainetal., 2019; Turban et al., 2010). The high importance assigned to “higher education outlook” reinforces
existing evidence that strategic foresight and future-oriented planning are essential for directing resources
effectively, fostering innovation, and sustaining competitiveness (Jacob et al., 2018; Lema et al., 2021;
Rodriguez-Hernandez et al., 2020). Universities with well-articulated strategic visions have been found to
achieve superior academic and research outcomes, supporting the validity of this result (Hardcastle et al.,
2025).

The strong performance of “support procedures” further indicates the critical role of institutional and policy-
level support in enabling higher education performance. This echoes earlier studies showing that financial,
legal, and organizational support significantly motivates faculty and researchers to engage in innovative and
research-intensive activities (Hassan et al., 2020; Sarangal et al., 2024). Collaborative networks between
universities, small and medium-sized enterprises (SMESs), and government agencies have also been shown to
enhance productivity and knowledge commercialization through resource-sharing and risk reduction (Fini et
al., 2018; Johnston & Huggins, 2021).

Perhaps the most notable contribution of this study lies in demonstrating the centrality of IP management for
performance improvement. IP is a critical intangible asset that strengthens universities’ competitive positions
and enhances the economic value of their research outputs (Lerner & Tirole, 2013; Taghipourian, 2022). The



AL drwgi § Sty (b 3g0T

finding that “IP criteria” had a relatively large gap between importance and performance aligns with evidence
that the need to safeguard IP stimulates open innovation and organizational innovation capacity (Nguyen et
al., 2023). Moreover, effective IP protection, especially when coupled with strong political-business linkages,
can enhance the business performance of knowledge-intensive organizations (Lin, 2023).

From a technological perspective, this study’s approach of linking BI with advanced data analytics to evaluate
IP-related indicators is consistent with recent literature advocating the use of machine learning and artificial
intelligence in IP valuation and commercialization decisions (Ding et al., 2022; Mehrani et al., 2022).
Blockchain and distributed ledger technologies also offer promising avenues for enhancing the transparency,
traceability, and trustworthiness of IP management processes (Bonnet & Teuteeberg, 2023; Tauhid et al.,
2023). These insights suggest that incorporating technological tools into IP management is crucial for
strengthening higher education performance.

In conclusion, this study presents a novel, integrative model that combines Bl indicators and IP components
within an IPMA framework to evaluate higher education performance. The model provides a nuanced
understanding of the relative importance and current performance of critical indicators, enabling decision-
makers to prioritize interventions, allocate resources strategically, and enhance institutional competitiveness.
By bridging the gap between data-driven decision-making and innovation asset management, the proposed
model contributes to advancing sustainable, innovation-oriented higher education systems capable of thriving
in an increasingly competitive global landscape.

References

Ahmadi, A. M., Sarmast, A., & Fagvouri, M. (2022). Key Challenges of the Domestic Patent Registration System in
Iran in Implementing the Industrial Property Law. Expert Reports(4), 1-29.
https://rc.majlis.ir/fa/report/show/1748607

Ain, N., Vaia, G., DeLone, W. H., & Waheed, M. (2019). Two decades of research on business intelligence system
adoption, utilization and success - a systematic literature review. Decision Support Systems, 125.
https://doi.org/10.1016/j.dss.2019.113113

Alghamdi, M., & Durugbo, C. (2023). Business-to-business co-creation management practices for intellectual
property value: Insights from Saudi Arabia. World Patent Information, 72, 102-128.
https://doi.org/10.1016/j.wpi.2023.102180

Alizadeh, H., Tayebi Niaraki, A. R., Hassan, Y., & Rumiani, S. (2018). Evaluating the effect of brand identity on
performance through the mediating role of customer relationship management. Scientific Journal of New
Research Approaches in Management and Accounting, 3(9), 209-217.
https://majournal.ir/index.php/ma/article/view/187

Bailey, D., Pitelis, C., & Tomlinson, P. R. (2018). A place-based developmental regional industrial strategy for
sustainable capture of co-created value. Cambridge Journal of Economics, 42(6), 1521-1542.
https://doi.org/10.1093/cje/bey019

Bonnet, S., & Teuteeberg, F. (2023). Impact of blockchain and distributed ledger technology for the management
of the intellectual property life cycle: A multiple case study analysis. Computers in Industry, 144, 1-19.
https://doi.org/10.1016/j.compind.2022.103789

Cammarano, A. (2017). Open innovation and intellectual property: a knowledge-based approach. Management
Decision, 55(6), 1182-1208. https://doi.org/10.1108/MD-03-2016-0203

Ding, J., Huang, Y., Ni, K., Wang, X., Wang, Y., & Wang, Y. (2022). Intellectual Property Evaluation Utilizing
Machine Learning. Cornell University, 13, 1-10. https://arxiv.org/abs/2208.08611

Fini, R., Rasmussen, E., Wiklund, J., & Wright, M. (2018). Theories from the lab: How research on science
commercialization can contribute to management studies. Journal of Management Studies, 56, 865-894.
https://doi.org/10.1111/joms.12424

Group, A. |. P. E. (2018). Intellectual Property (IP) Valuation Manual: A Preliminary Guide.

Han, J., Kamber, M., & Pei, J. (2006). Data mining: Concepts and techniques. Morgan Kaufmann Publishers.
https://books.google.com/books/about/Data_Mining.htm|?id=NR10EAAAQBAJ

Hardcastle, K., Edirisingha, P., Cook, P., & Sutherland, M. (2025). The co-existence of brand value co-creation and
co-destruction across the customer journey in a complex higher education brand. Journal of Business
Research, 186, 114979. https://doi.org/10.1016/j.Jbusres.2024.114979


https://rc.majlis.ir/fa/report/show/1748607
https://doi.org/10.1016/j.dss.2019.113113
https://doi.org/10.1016/j.wpi.2023.102180
https://majournal.ir/index.php/ma/article/view/187
https://doi.org/10.1093/cje/bey019
https://doi.org/10.1016/j.compind.2022.103789
https://doi.org/10.1108/MD-03-2016-0203
https://arxiv.org/abs/2208.08611
https://doi.org/10.1111/joms.12424
https://books.google.com/books/about/Data_Mining.html?id=NR1oEAAAQBAJ
https://doi.org/10.1016/j.jbusres.2024.114979

AL drwgi § Sty (b 3g0T

Hassan, T. A., Burchardi, K. B., Chaney, T., Tarquinio, L., & Terry, S. J. (2020). Immigration, Innovation, and
Growth. NBER Working Papers, 270-275. https://doi.org/10.3386/w27075

Hayter, R., & Patchell, J. (2021). Greening the cloud: oligopoly-driven institutional transformations of the US
electricity grid for commercial and industrial power purchases. Cambridge Journal of Regions, Economy and
Society, 14, 253-282. https://doi.org/10.1093/cjres/rsab008

Jacob, W. J., Neubauer, D., & Ye, H. (2018). Financing trends in Southeast Asia and Oceania: Meeting the demands
of regional higher education growth. International Journal of Educational Development, 58, 47-63.
https://doi.org/10.1016/j.ijedudev.2016.11.001

Jadi Kar, A., Taghavi Yazdi, M., & Yousefi Saeedabadi, R. (2021). Presenting a Model for the Relationship Between
Intellectual Property Management and the Commercialization of Higher Education. Journal of Educational
Leadership and Management, 14(1), 57-76. https://journals.iau.ir/article_675424.html?lang=en

Johnston, A., & Huggins, R. (2021). Networks, SMEs and the university the process of collaboration and open
innovation. Edward Elgar. https://doi.org/10.4337/9781789903386

Kim, M. S., Lee, C. H., Choi, J. H., Jang, Y. J., Lee, J. H,, Lee, J., & Sung, T. E. (2021). A study on intelligent
technology valuation system: introduction of kibo patent appraisal system ii. Sustainability, 13(22), 1-25.
https://www.mdpi.com/2071-1050/13/22/12666

Lema, R., Kraemer-Mbula, E., & Rakas, M. (2021). Innovation in developing countries: examining two decades of
research. Innovation and Development, 11, 189-210. https://doi.org/10.1080/2157930X.2021.1989647

Lerner, J., & Tirole, J. (2013). Standard-Essential Patents. National Bureau of Economic Research Working
Paper(19664). https://doi.org/10.3386/w19664

Liang, T. P., & Liu, Y. H. (2018). Research landscape of business intelligence and big data analytics: A bibliometrics
study. Expert Systems with Applications, 111, 2-10. https://doi.org/10.1016/j.eswa.2018.05.034

Lin, K. (2023). The impact of intellectual property protection on business performance of high-tech enterprises: The
mediating effect of political-business relations. Finance Research Letters, 21, 10-37.
https://doi.org/10.1016/].fr.2023.103718

Mehrani, H., Alizadeh, M., & Rasouli, A. (2022). Evaluation of the Role of Atrtificial Intelligence Tools in the
Development of Financial Services and Marketing. Journal of Technology in Entrepreneurship and Strategic
Management, 1(1), 71-82. https://www.journaltesm.com/index.php/journaltesm/article/view/278

Nadir Khanlou, S., Goudarzi, M., Mousavi, A., Abouei Ardakan, M., & Ghazi Nouri, S. (2022). Intellectual Property
in Collaborative Research and Development Projects with Public Funding. Rahyafteh, 31, 1-19.
https://rahyaft.nrisp.ac.ir/article_13886.html?lang=en

Nguyen, T., Huang, F., & Tian, X. (2023). Intellectual property protection need as a driver for open innovation:
Empirical evidence from Vietnam. Technovation, 3, 1-10. https://doi.org/10.1016/j.technovation.2023.102714

Pedro, B., Maria do Céu, A., & Rui, S. (2024). The Activity-Based Costing System Applied in Higher Education
Institutions: A Systematic Review and Mapping of the Literature. Businesses, 4(1).
https://doi.org/10.3390/businesses4010002

Phale, K., Li, F., Adjei, M., & Musah, M. (2021). Knowledge-Based Economy Capacity Building for Developing
Countries: A Panel Analysis in Southern African Development Community. Sustainability, 13(5), 28-90.
https://doi.org/10.3390/su13052890

Rodriguez-Hernandez, C. F., Cascallar, E., & Kyndt, E. (2020). Socio-economic status and academic performance
in higher education: A systematic review. Educational Research Review, 29.
https://doi.org/10.1016/j.edurev.2019.100305

Sarangal, R. K., Nargotra, M., Singh, R., & Singh, G. (2024). Internal Marketing, Faculty Engagement, and
Innovative Behavior: An Empirical Study in Higher Education. Jindal Journal of Business Research.
https://doi.org/10.1177/22786821241237025

Soltani, M. M., Ali Mohammadi, H., & Foroughi Pour, H. (2022). Identification and Ranking of Factors Influencing
the Improvement of Intellectual Property in Sports. Sports Management Studies, 14(71), 217-240.
https://smrj.ssrc.ac.ir/article_2133.html

Suslina, I., & Fetisova, Y. (2022). Managing software as intellectual property: protection and commercialization.
Procedia Computer Science, 213, 144-148. https://doi.org/10.1016/].procs.2022.11.049

Taghipourian, A. (2022). The Nature of Intellectual Property in Iranian and Islamic Law. New Achievements in Public
Law(3), 23-35. https://journals.iau.ir/article_696832.html?lang=en

Tauhid, A., Xu, L., Rahman, M., & Tomai, E. (2023). A survey on security analysis of machine learning-oriented
hardware and  software intellectual  property. High-Confidence  Computing, 28, 1-19.
https://doi.org/10.1016/j.hcc.2023.100114

Turban, E., Sharda, R., & Delen, D. (2010). Decision support and business intelligence systems. Prentice Hall.
https://books.google.com/books/about/Decision_Support_and_Business_Intelligen.html?id=TtEOQgAACAAJ

Vallurupalli, V., & Bose, I. (2018). Business intelligence for performance measurement: A case based analysis.
Decision Support Systems, 111, 72-85. https://doi.org/10.1016/].dss.2018.05.002


https://doi.org/10.3386/w27075
https://doi.org/10.1093/cjres/rsab008
https://doi.org/10.1016/j.ijedudev.2016.11.001
https://journals.iau.ir/article_675424.html?lang=en
https://doi.org/10.4337/9781789903386
https://www.mdpi.com/2071-1050/13/22/12666
https://doi.org/10.1080/2157930X.2021.1989647
https://doi.org/10.3386/w19664
https://doi.org/10.1016/j.eswa.2018.05.034
https://doi.org/10.1016/j.frl.2023.103718
https://www.journaltesm.com/index.php/journaltesm/article/view/278
https://rahyaft.nrisp.ac.ir/article_13886.html?lang=en
https://doi.org/10.1016/j.technovation.2023.102714
https://doi.org/10.3390/businesses4010002
https://doi.org/10.3390/su13052890
https://doi.org/10.1016/j.edurev.2019.100305
https://doi.org/10.1177/22786821241237025
https://smrj.ssrc.ac.ir/article_2133.html
https://doi.org/10.1016/j.procs.2022.11.049
https://journals.iau.ir/article_696832.html?lang=en
https://doi.org/10.1016/j.hcc.2023.100114
https://books.google.com/books/about/Decision_Support_and_Business_Intelligen.html?id=TtE0QgAACAAJ
https://doi.org/10.1016/j.dss.2018.05.002

AL drwgi § Sty (b 3g0T

Vega-Gonzalez, L. R., Qureshi, N., Kolokoltsev, O. V., Ortega-Martinez, R., & Saniger Blesa, J. M. (2010).
Technology valuation of a scanning probe microscope developed at a university in a developing country.
Technovation, 30(9-10), 533-539. https://doi.org/10.1016/j.technovation.2010.06.001

Wang, Y., Vijayakumar, P., Gupta, B., & Alhalabi, W. (2022). An improved entity recognition approach to cyber-
social knowledge provision of intellectual property using a CRF-LSTM model. Pattern Recognition Letters, 163,
145-151. https://doi.org/10.1016/j.patrec.2022.10.001


https://doi.org/10.1016/j.technovation.2010.06.001
https://doi.org/10.1016/j.patrec.2022.10.001

