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Introduction 

 

The execution of mission activities in Higher Education Institutions (HEIs) implies the use of a 

series of assets that can be tangible or intangible.  Knowledge is among intangible assets, it is reflected 

through intellectual capital (IC) and becomes the basis for the creation of competitive advantage 

(Villegas, Hern{ndez, & Salazar, 2017; Yaseen, Dajani, & Hasan, 2016).  The intangible assets of IC 

include skills, brand, service quality, human resources quality, software, supportive infrastructure, 

quantity and quality of information processed, access to credit, generation of alliances, capacity for 

dialogue, trust, reputation (Ali et al., 2021; Peirano, 2014); consumer retention, teamwork with 

suppliers, routines and organizational culture (Jayabalan et al., 2021).   From this perspective, the 

above assets are part of three main components: human capital, structural capital, and relational 

capital (Boj, Rodriguez-Rodriguez, & Alfaro-Saiz, 2014; Bueno et al., 2016; Leitner et al., 2014; 

MERITUM, 2002; Zhang, Qi, & Guo, 2017).  

ABSTRACT 

In a knowledge economy, the generation of competitive advantages in Higher Education 

Institutions (HEIs) is based on intangible assets of Intellectual Capital (IC) such as quality 

in teaching, research, innovation, image, reputation and relationship with stakeholders. 

This knowledge area has aroused the interest of HEIs managers and the government. 

Several studies have been carried out to analyze how IC contributes to the generation of 

competitive advantages in different contexts. However, few studies have been applied to 

HEIs. The study aims to fill this gap by providing a knowledge map and evaluating the 

performance of scientific productions about IC contribution to the generation of 

competitive advantages in HEIs.  Also, we want to establish the scientific evolution of the 

specialized literature by conducting a bibliometric meta-analysis.  We analyzed 104 

publications retrieved from the Scopus database.  Indicators of productivity (Pareto Law, 

Lotka Law and Price’s Law), quality (Impact, h-index), structure (Co-occurrence and 

cluster) and historical (Trends, Lexis Diagram) were analyzed.  The results propose 

economic and market valuation for intangible assets in HEIs. Finally, three clusters 

emerged: competitiveness management; knowledge management and IC; and 

institutional positioning and relationship with stakeholders. 
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Human capital is understood as the set of knowledge, skills and experiences that cannot be 

separated from their owner, and it becomes a central driver of organizational performance and value 

creation for companies (Bueno et al., 2016; MERITUM, 2002; Bontis & Mention, 2013; Quintero-

Quintero et al., 2021).  Structural capital refers to intangible resources and activities that allow 

knowledge to be formalized and preserved within organizations, such as culture, structure, processes, 

intellectual property, and information systems (Boj et al., 2014; Bueno et al., 2016; Jayabalan et al., 

2021; Leitner et al., 2014).  For its part, relational capital allows to absorb, exploit and explore new 

knowledge from the environment to obtain and sustain positions of competitive advantage. It includes 

assets such as reliability and image (Kumar, 2020; Mehralian et al., 2013). 

There is a growing interest in applying IC management in HEIs management (Leitner et al., 

2014; Machorro et al., 2016; Secundo et al., 2017).  IC in HEIs is important because its inputs, processes, 

and results are intangible assets related to knowledge. HEIs also have the responsibility of 

contributing with their CI to the development and implementation of technical knowledge in the 

community (Limones-Mer{z et al., 2021). The measurement and management of these intangible 

assets affects the performance of HEIs, clients, staff and the community in general (Machorro et al., 

2016).  Therefore, to carry out the evaluation of the IC in a university, it is recommended to review 

each Institution of Higher Education Strategic Plans (Secundo et al., 2017). 

HEIs today are operating in a highly competitive environment characterized by new demands 

and aspirations of various stakeholders, such as an adequate use of public resources and the 

implementation of a new paradigm of research production characterized by interdisciplinarity, 

application of knowledge, and intensification of the relationship between industry and academia 

(Veltri, Mastroleo, & Schaffhauser-Linzatti, 2014).  Taking into account that IC management in HEIs is 

based on the fact that the production and dissemination of knowledge can contribute to its 

performance and competitive advantage (Galleguillos-Cortés, Silva-Muna, & Becerra-Muñoz, 2018), 

the generation of competitive advantages in HEIs can be given through image, brand, knowledge 

transfer and efficiency in operations (Hu, Hou, & Chien, 2019); quality of service and student 

satisfaction (Panda et al., 2019); and University Social Responsibility that allows increasing student 

loyalty, enrollment, and retention rates  (El-Kassar, Makki, & Gonzalez-Perez, 2019). 

Thus, assessing which assets are essential for a HEI in a way that improves performance and 

competitiveness becomes relevant (Anggraini, Abdul-Hamid, & Azlina, 2018); also, grouping skills, 

resources and assets into capacities that allow it to quickly adapt to market opportunities and 

demands (Mahdi, Nassar, & Almsafir, 2019); this process becomes a key factor in creating competitive 

advantages at HEIs (Britto et al, 2019). 

  Based on the above, the purpose of this research is to analyze and compare academic 

production trends about the contribution of IC to the generation of competitive advantages in HEIs. 

HEIs are exposed to pressure from various stakeholders to achieve excellence in performance and 

competitiveness. Therefore, HEIs must identify those factors that affect their competitiveness. Under 

the knowledge economy, IC has become the main source of competitive advantage for HEIs 

(Martínez-Campillo & Fern{ndez-Santos, 2020).   In order to achieve competitiveness in the global 

educational market, HEIs require transformations in management approaches at the national and 

institutional level by including aspects of marketing, branding, modernization of the educational 

process, internationalization of research, improvement of physical infrastructure and organization of 

leisure spaces for international students (Kholiavko et al., 2020). The above elements are intangible 

assets of intellectual capital. It is necessary to identify the relationship between IC and its contribution 

to the generation of competitive advantages by analyzing the content of the publications in the study 

field. 

We used as a methodology data processing or meta-analysis (Yang & Meng, 2019). Meta-

analysis provides an overview of trends and guidelines for future research (Campos et al., 2020).  

Also, Meta-analysis determines the existence of relationships and networks in a specific area of study 

from the review of scientific papers (Wiese & Steinmann, 2020), subsequently, a bibliometric analysis 

will be carried out in order to show research trends and relevance of academic publications (Ben-Daya 
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et al., 2019).  Bibliometric analyzes are effective ways of evaluating and monitoring dynamic changes 

in research topics in a given field of study (Lacka, Chan & Wang, 2020) through graphic visualization 

of networks, productivity and impact for publications. 

Several studies have been carried out to analyze how IC contributes to the generation of 

competitive advantages in different contexts. These contexts include SMEs (Jardon & Martos, 2014); 

technology-based companies (Bueno et al., 2016); and government enterprises (Ali et al., 2020). 

However, there are some barriers to analyzing the relationship between CI and competitive 

advantages in HEIs (de Matos Pedro et al., 2020; Tjahjadi et al., 2019). The CI in HEIs is considered as a 

complex system (Akpinar & Ozer-Caylan, 2021). This system involves a large number of intangible 

assets, stakeholders, policies and planning strategies in HEIs (Barforoush et al., 2020). This behavior 

limits the identification, measurement, evaluation, and decision-making on intangible knowledge 

assets in HEIs (Jonkers & Eftekhari Shahroudi, 2021). 

The present study aims to fill this gap by providing a knowledge map about perspectives, 

trends, citation patterns, and publication structure about IC contribution to the generation of 

competitive advantages in HEIs. The study provides different points of view and future research 

directions about the importance of IC management policies in HEIs; value creation and 

competitiveness through knowledge transfer and innovation; and consolidation of collaborative 

networks with stakeholders in HEIs. 

In this way, the first part of the document deals with the methodological design used; 

subsequently, research results based on indicators of productivity, quality, and structure are 

presented; finally, research trends and conclusions on intellectual capital and its contribution to 

generating competitive advantages in HEIs will be shown. 

 

Methodology 

 
Meta-analysis becomes an alternative to evaluate the growth and behavior of academic 

production (Jia, Hou, Wang, O'Connor & Luo, 2020). Meta-analysis is used to answer two questions: 

How common, robust and used is a research topic? and Which research trend has been effective? 

(Nakagawa et al., 2019). Bibliometric analysis is a technique for applying meta-analysis to know the 

state of the art of international scientific production. Bibliometric methods allow researchers to base 

their findings on aggregated bibliographic data on structure, social networks, and current interests in 

a specific study field (Zupic & Čater, 2015). 

In turn, bibliometric analyzes allow identifying the flow and research trends in a study field. 

Bibliometry is a method that includes statistical analysis of published articles and their citations to 

measure their impact (Maditati et al., 2018). Bibliometric studies evaluate scientific production and 

have the potential to increase rigor and mitigate researcher bias in literature review processes. Also, 

this kind of studies allow to synthesize past research and compare academic production in a specific 

area of knowledge using indicators (Li, Lei & Cheng, 2020).  Bibliometric analyzes use bibliographic 

information from online databases, which allows a scientific study and comprehensive vision of the 

area of scientific interest (Secinaro et al., 2020), furthermore, the increase in access to bibliographic 

information has increased the number of bibliometric reviews in different research areas. 

To perform the bibliometric analysis (See Figure 1.), the Scopus database was selected as the 

main source of information to extract academic publications related to the contribution of IC to the 

generation of competitive advantages in HEIs. Scopus is recognized by experts as one of the best, most 

rigorous and most comprehensive bibliometric databases and repository of academic documents 

(Araújo et al., 2020; Fornacciari et al., 2017).  The first paper on the subject was published in 1992. For 

this reason, information was collected between 1992 – 2020.  
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Figure 1  

Methodological Design 

 

 

Based on the research purpose, the following search equation was developed: 

Equation 1.  Search equation for academic publications 

TITLE-ABS-KEY(("competitiv* advantage" W/5 "higher education institution") OR ("competitiv* 

advantage" W/5 universit*) OR ("competitiv* advantage" W/5 "education") OR ("competitiv* advantage" W/5 

"college*") OR (competitiveness W/5 "higher education institution") OR (competitiveness W/5 universit*) OR 

(competitiveness W/5 "education") OR (competitiveness W/5 "college*") OR ("core competenc*" W/5 "higher 

education institution") OR ("core competenc*" W/5 universit*) OR ("core competenc*" W/5 "education") OR 

("core competenc*" W/5 "college*") OR ("core capabilit*" W/5 "higher education institution") OR ("core 

capabilit*" W/5 universit*) OR ("core capabilit*" W/5 "education") OR ("core capabilit*" W/5 "college*")) 

AND TITLE-ABS-KEY(("intellectual capital") OR ("intangible resourc*") OR ("intangible asset*") OR 

("human capital") OR ("relational capital") OR ("social capital") OR ("structural capital") OR ("technological 

capital") OR ("organi?ational capital") OR ("innovation capital")) 

Subsequently, a database was designed to analyze the necessary variables in the preparation, 

data recovery and elaboration of bibliometric indicators of productivity (Pareto Law, Lotka Law and 

Price’s Law), quality (Impact, h-index), structure (Co-occurrence and cluster), and historical (Trends 

and Lexis Diagram).  The academic publications on IC and its contribution to the generation of 

competitive advantages in HEIs available in Scopus up to May 2020 were taken as the analysis cut-off 

date. 

Lotka's law expresses the relationship between authors and articles published in a study area 

over a given period (Lotka, 1926) (See Equation 2.). This law measures the contribution of information 

sources in the generation of academic publications (Abreu, Kimura, & Sobreiro, 2019; Kumar & 

Kushwaha, 2018; Da Silva et al., 2018). 

Equation 2.  Lotka's law 

   
  

  
 

   = Number of academic papers corresponding to a certain number of authors;    = Number 

of academic papers prepared by a single author;    = Number of authors for whom Lotka's Law will 

be calculated. 
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Price´s Law explain the exponential growth behavior for scientific production (De Solla Price, 

1976; Kwiek, 2016; Yang & Meng, 2019), where publications increase with a regularity superior to 

other social processes and can be duplicated in periods of 10 to 15 years (See Equation 3.). 

Equation 3.  Price´s Law 

      
   

  = Magnitude related to the size of science;   = Magnitude in time    ;    Constant 

relating the growth rate with the already acquired size of Science. 
Pareto’s law indicates 80% of total documents in a subject area are published by 20% of the 

authors of that area (Jisha & Selvaraju, 2020). Pareto’s law allows describing the degree of contribution 

of each author to the total number of publications in the study area (Burghardt et al., 2020). 

Regarding the quality indicators, the impact factor indicates the number of citations of a 

document, journal and universities (Ari et al., 2020) (See Equation 4.).  The h-index allows analyzing 

the performance of researchers based on the quantity and quality of academic results (Lu et al., 2021).  

The h-index explains the relationship between the number of documents published by a researcher 

and the number of citations that these documents receive (Wynes et al., 2019).  According to (Hirsch, 

2005, p. 16569) “A scientist has   - index if   of his or her    papers have at least    citations each and 

the other        papers have fewer than ≤   citations each”. 

Equation 4.  Impact factor 

  
  

  

 

  = Journal impact factor;   = Number of journal citations;   = Number of journal 

publications 
The co-occurrence and cluster analysis was carried out using the VOSviewer 1.6.12 software. 

This analysis allows understanding the generation of networks or words’ clusters by establishing the 

minimum number of occurrences of a keyword in a set of documents (Marcal et al., 2021). VOSviewer 

1.6.12 allows creating a visual cluster map from the co-occurrences (Arias et al., 2021).  We used a map 

based on bibliographic data; then we selected co-occurrence as type of analysis.  Our unit of analysis 

was “keyword” and the minimum number of occurrences of a term were 3. 

Finally, Lexis diagrams visualize common features as lines and mark additional elements such 

as key outcomes (Dahlin, 2020).  Lexis diagram facilitates the visualization of information about the 

survival time of a study field (Stander et al., 2018).  Lexis diagram shows information of three 

publications’ generation, each generation is represented by a lifeline starting on the first publication 

date       and growing up to publication generation’s extinction, or extending to right border if 

publication generation is still active at data extraction. The 45-degree angle of the lifelines represents 

an equal time change along both axes in the Lexis diagram. 

 

Results and Discussion 

 

Bibliometric Productivity Indicators 

 
Productivity indicators establish a connection between scientific agents and the products of 

their activity (Maltr{s-Barba, 2003). Based on the count of publications, these indicators make it 

possible to characterize multiple aspects of research activity.  Figure 2., shows the volume of 

publications on the interest subject.  The erratic behavior in the volume of publications reveals the 

need to delve more deeply into it and address the identification of factors, models and strategies of 

intellectual capital that generate competitive advantages in HEIs.  The previous situation allows 

establishing future research requirements such as development of new management models in HEIs 

(Miotto et al., 2020); simulation models and System Dynamics to address the relationship between 

intellectual capital, stakeholder requirements and competitiveness (Dieguez, 2019); economic and 
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market valuation for intangible assets in HEIs (Singh, Verma & Chaurasia, 2020); visualization and 

monitoring of intellectual capital through Technology Transfer Offices in HEIs (Secundo et al., 2019); 

and causality between categories of intellectual capital and generation of competitive advantages in 

HEIs (Indiyati, 2018). 

 

Figure 2  

Volume of Publications per Year 

 

Figure 3, shows the accumulated proportion of publications on the subject of analysis.  This 

figure exhibits a polynomial behavior of degree 2 that allows analyzing fluctuation, growth and 

decrease in the production of documents on IC and its contribution to the generation of competitive 

advantages is HEIs. Although sustained growth is observed in publications, this has not yet adapted 

to Price´s Law. 

 

Figure 3   

Number of Accumulated Publications per Year 

 

However, Figure 4. shows the first 10 information sources with the highest proportion of 

published documents on the research topic; the most representative source is Corporate Reputation 

Review (6 documents), this magazine publishes documents on the relationship between corporate 

reputation, strategic positioning, image identity, brand, valuation, and performance in different 

organizations. 
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Figure 4  

Information Sources with the Largest Number of Publications in the Study Area 

 

 

Pareto Law was used as an alternative analysis for productivity in information sources; 20% of 

sources are expected to publish 80% of documents, however, it was found that 77.2% of the 

information sources publish 80% of the documents.  When dividing the productivity of sources by 

quartiles, it was obtained that 15.2% of the sources publish 25% of the documents (Q1), 43.5% publish 

50% (Q2), and finally 71.7 % of the sources publish 75% of the documents.  Based on the above, there is 

no evidence of a source of information predominating significantly with respect to the number of 

publications on IC and its contribution to generating competitive advantages in HEIs. 

The productivity of information sources can also be evaluated using Lotka's Law (See Figure 

5). The information sources comply with Lotka's Law if the slope of the trend line approaches -2 and 

the determination coefficient approaches 1 (Rau, 2011); this is how the individual productivity of 

information sources complies with the law because the slope is -2.091 and the coefficient of 

determination is 0.9605. 

 

Figure 5   

Lotka's Law on Journal Productivity 

 

The bibliometric indicator productivity by affiliation (See Figure 6.), indicates the number of 

publications in the study area produced by 139 institutions.  Of these, 76.9% produced 80% of 

documents in breach of the Pareto Law.  Regarding quartiles, 13.67% of institutions publish 25% of 

documents (Q1), 42.4% publish 50% (Q2), and 71.2% publish 75% (Q3). In this way, it is necessary to 
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increase academic networks that strengthen academic research and production on the subject of 

interest, since the institutions located in the first five places produce 14.28% of publications.  Thus, the 

institutions with the highest number of publications are Bucharest University of Economic Studies, 

Philadelphia University Jordan, and The University of Texas at Austin, with 3 publications each. 

 

Figure 6  

Productivity by Affiliation 

 

 

Bibliometric Quality Indicators 

 

Quality indicators assess reputation, visibility and relevance for academic information sources 

and researchers (Osterloh & Frey, 2020; Velasco et al., 2012).   It is possible to analyze the quality of the 

publications in a specific study area based on the impact factor by author or institutional affiliation, 

which allows differentiating the scientific value of the publications (Friess et al., 2020). The impact 

factor is one of several valid indicators for the evaluation of scientific journals, given its theoretical 

and statistical strength, in addition, it allows knowing applications, potentials and limitations; it is 

also a source of information that provides accurate and reliable data (Halevi & Moed, 2012).  Similarly, 

there are other alternatives to evaluate the quality and impact of academic production, such as the h-

index (Bar-Ilan, 2008; Li & Zhao, 2015; Sweileh, 2019).  However, both indicators are time-dependent. 

This dependence can decrease visualization, transfer and citing of an academic paper. In this way, the 

author with the greatest impact is not always the most important author on study field. Figure 7., 

shows the 12 authors with the greatest impact on the research subject, general h-index for each of them. 

The authors with the greatest impact are Alain Fayolle, Maribel Guerrero and David Urbano with the 

document entitled "Entrepreneurial activity and regional competitiveness: evidence from European 

entrepreneurial universities".   
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Figure 7   

Author’s Impact 

 

 

It should also be mentioned that the Top 10 of most productive authors is not coordinated 

with the Top 10 of authors with the greatest impact; for example, Issa Mahmoud Shehabat is the most 

productive author with a total of 3 publications on the subject of study, however, he is ranked 82 in 

terms of impact with a total of 4 citations per publication. Therefore, it is important to develop 

alternatives that allow increasing the visibility of highly productive authors in the study area. 

Regarding impact for information sources, the number of citations per publication in the 

study area is considered (See Figure 8.). The source of information with the highest number of 

citations per publication on IC and its contribution to the generation of competitive advantages in 

HEIs is the British Journal of Sociology of Education with a total of 50, the Journal of Technology 

Transfer appears as a second option with a total of 44 citations per publication, in third place is the 

International Journal of Computer-Supported Collaborative Learning with 42 citations per 

publication.  Furthermore, it is important to analyze whether the sources with the greatest impact are 

the most productive.  In the area of interest, the most productive source is Corporate Reputation Review 

and it ranks fourth in terms of impact (35.2 citations per publication).  Similarly, the Journal of 

Knowledge Management is the second most productive source and the sixth with the greatest impact (28 

citations per publication). 

 

Figure 8   

Journal Impact 
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Bibliometric Structure Indicators 
 

The structure indicators contribute to the recovery, visualization, analysis and representation 

of the relevance of stakeholders belonging to academic networks in various knowledge areas 

(Szklarczyk et al., 2017; Tanaka & Sakata, 2016). Another alternative to analyze the structure of 

academic networks is the analysis of co-occurrence, this analysis shows the relationships generated 

between several keywords that coexist in different publication at the same time; the shorter the 

distance between two terms, the greater the number of co-occurrences (Redeker, Kessler, & Kipper, 

2019).   

Hence, Figure 9., shows the connection and clustering by co-occurrence of keywords among 

the 104 publications analyzed in the Scopus database.  482 keywords were obtained from the total of 

papers, 46 out of which met the requirement of at least three occurrences.  315 links showing the 

relationship between two keywords were generated.  Thus, a Total Link Strength of 843 was created.  

The keywords with the highest intensity are linked to increased occurrence, in this way, the intensity 

for the most representative terms is the following: knowledge management (77), competitiveness (67), 

reputation (67), intellectual capital, advertising (66), brand (66), image (66), identity (66), intangibles 

(66), and stakeholders (66). 

In addition, there are a total of 3 clusters that help define trends in IC research and its 

contribution to generating competitive advantages in HEIs:   Cluster 1 – Competitiveness management in 

HEIs (43.5%); cluster 2- Knowledge management and IC in HEIs (30.4%); Cluster 3 - Institutional positioning 

and relationship with stakeholders in HEIs (26.01%). 

 

Figure 9   

Term’s Co-Occurrence 

 

 

Cluster 1 – Competitiveness Management in Heis 

 
The publications belonging to this cluster extensively discuss the different alternatives to 

achieve competitiveness in HEIs. A common point is strengthening human capital (Singh, Verma & 

Chaurasia, 2019), this capital is essential to respond to new stakeholder demands based on individual 

learning and organizational performance.  Other sources for creating competitive advantages in HEIs 

are entrepreneurship and technology transfer (Facey-Shaw et al., 2019); marketing, infrastructure and 

highly trained teachers (Gusta & Gusta, 2019); articulation between human, structural and relational 

capital through the third mission (Brusca, Labrador & Larran, 2018); teaching, employability, research, 

teaching, differentiation and strategic positioning (Saginova et al., 2018); and corporate culture, social 

responsibility and control mechanisms (Aleksandrova et al., 2018). However, to take advantage of the 

sources of competitiveness, it is necessary to modify strategic planning and management in HEIs. 
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Cluster 2 - Knowledge Management and IC in HEIs  

 
The documents that make up this cluster evaluate the effect that knowledge management and 

IC management have on creating value and competitiveness for HEIs.  These elements include 

strengthening core competencies in HEIs, especially those related to the quality of teaching staff 

(Chen, 2017); innovation, research and maturity of knowledge management systems (Tkachenko, 

Rogova & Karlik, 2017).  The use of information and communication technologies such as a 

smartphone is also important (Putranta et al., 2021). It is clear that the core competencies in HEIs vary 

based on the market and community in which they operate.  Also, competitiveness in HEIs depends 

on IC exploitation policies and practices in academic networks (Vătămănescu, Andrei, Dumitriu & 

Leovaridis, 2016). The IC is the central component of HEIs performance in the knowledge economy; 

IC allows creating value and competitiveness through knowledge transfer and innovation 

(Çavusoglu, 2014).  The creation of value and competitiveness in HEIs based on IC requires the design 

of IC management tools and integration with institutional strategic objectives (Brusca, Labrador & 

Larran, 2018). 

 

Cluster 3 - Institutional Positioning and Relationship with Stakeholders in HEIs 
 

This cluster includes publications in which the incidence of stakeholders in IC management in 

HEIs is highlighted.  Stakeholders at HEIs include government, family, students, teachers, companies 

and sponsors (Mariani, Carlesi & Scarfò, 2018) who need reliable information from HEIs.  Particularly, 

internal and external stakeholders demand better HEIs results in terms of research, teaching, 

knowledge transfer, employability and community focus (Miotto et al.,2020). Another aspect to 

consider is the geographical proximity that facilitates knowledge transfer and strengthens the IC for 

HEIs and industry (Calcagnini, Favaretto, Giombini, Perugini & Rombaldoni, 2016), the interaction 

between HEIs and industry is closely related to IC, promoting collaboration, fostering innovation and 

creating competitive advantages (Bravo & Naquin, 2012).  In addition, IC intangible asset 

management strategies such as identity, brand, and reputation strengthen long-term relationships 

with stakeholders (Maduro, Fernandes & Alves, 2018). 

 

Historical Bibliometric Indicators 
 

Figure 10., shows the evolution of research trends on IC and its contribution to the generation 

of competitive advantages in HEIs in the last 28 years. Thus, in the period between 1992 - 2000 

publications focused on strengthening human capital formation and its contribution to economic 

growth in formal and informal work environments (Psacharopoulos, Arriagada & Velez, 1992).  

Furthermore, documents in this period highlighted the importance of intangible assets in creating 

sustained advantages and optimizing performance (Deephouse, 1997). 

 

Figure 10   

Evolution Trends in Research Study Area 
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For the period from 2001 to 2009, aspects that include distinctive capabilities such as strategic 

intangible assets that generate competitive advantages in HEIs stand out (Foon, 2009); distinctive 

capabilities in HEIs can be functional, positional, cultural, or regulatory, they also highlight the need 

to renew educational policies that strengthen human capital and national competitiveness (McGregor, 

2009).  In a knowledge economy, the IC generated in HEIs expresses ideas, skills and expertise for 

wealth production in nations (Bejaković, 2006). 

Finally, for the 2010-2020 period, published documents have focused on quality, management 

of stakeholder relations and leadership as sources of competitive advantages in HEIs; understanding 

HEIs as an organization sustainable in the long term (Yuniawan, Putri & Udin, 2017).  The 

publications also highlight the use of reports, guides and indicators to assess the existing and potential 

intellectual capital in HEIs (Stukalova, Stukalova & Selyanskaya, 2016).   Furthermore, given the high 

competition among HEIs, stakeholders demand transparency in the use of financial resources and 

better results in mission activities (Miotto et al., 2020). 

Lexis Diagram is another alternative to analyze the historical evolution of publications in a 

specific area of study, it seeks to represent demographic phenomena in which the objects of study 

have a common characteristic (Dahlin, 2020), the common feature for this document is the lifespan of 

publications. In this way, the evolution of research trends on intellectual capital and its contribution to 

the generation of competitive advantages in HEIs can be grouped and identified based on the 

individualization of generations of publications (See Figure 11.).  Generation I (1992-2000) includes all 

those documents that focus on the identification of intangible assets and sources of competitive 

advantage in HEIs. Generation II (2001–2009) focuses on the management of intangible assets and 

competitiveness for HEIs and nations.  Finally, Generation III (2010-2020) involves assessment, 

reporting, relationship and leadership of HEIs based on IC. 

 

Figure 11   

Lexis Diagram 

 

 

Conclusions 
 

We used meta-analysis as a method that allows the researcher to analyze trends and 

relationships between multiple research results in a specific study field. There are five categories of 

meta-analysis: Simple text analysis; network analysis; data mining; semantics and bibliometric 

analysis. As shown throughout this paper, we selected meta-analysis in terms of bibliometric 

approaches as a tool to evaluate the quality of scientific production. The approaches are divided into 

three dimensions (a) descriptive or classical (Productivity indicators and structure indicators), b) 
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evaluative (Quality indicators), and c) historical (Historical indicators and trends).  These dimensions 

show the growing interest in publications about IC assets that create differentiating characteristics and 

competitive advantages in HEIs. IC assets in HEIs include items such as quality in teaching, 

information systems, research, innovation, technology transfer, image, relationship with stakeholders, 

skills, brand, service quality, human resources quality, software, trust and reputation of the IES.  

Likewise, the publications in this study field can be grouped based on similarities, co-occurrences of 

keywords and cluster analysis.  

The results of the paper show that quality indicators such as impact factor and h-index have 

theoretical and statistical solidity that allows us to know the quality of the information with accurate 

and reliable data. However, quality indicators by themselves do not allow a holistic view of academic 

production about the contribution of IC to the generation of competitive advantages in HEIs. 

Therefore, this analysis must be articulated with other indicators such as: productivity indicators 

(Pareto Law, Lotka's Law and Price's Law); structure indicators (Co-occurrence, cluster) and historical 

indicators (Trends and Lexis diagram).  

Results show an increase in information sources, institutions and authors that generate 

publications on the selected topic.  Furthermore, results show three clusters of interest for HEIs 

managers: competitiveness management, knowledge and IC management, and institutional 

positioning and relationship with stakeholders.  Three generations that highlight the historical 

trajectory of the publications were also identified. The documents have focused on the adaptation of 

IC organizational management models, technology transfer and competitiveness, and IC management 

in HEIs.  However, these models fall short because they do not characterize and efficiently value 

resources, capacities, and competences in HEIs.  Hence, a latent need is to develop models of IC 

management and competitiveness in HEIs. 

Regarding the contribution of research, it is observed that the main contribution is the 

identification of research trends in publications about the contribution of IC to generation of 

competitive advantages in HEIs. In a knowledge-based economy, IC management in HEIs is an 

opportunity for institutional improvement that requires further research and development as it 

involves major transformations in organizational structure, policies, plans, strategies, resource 

management, identification of differentiating assets and relationships established with different 

stakeholders.  Based on the above, research trends in the selected study field are grouped based on 

structure indicators and historical indicators. Regarding structure indicators, the most representative 

topics are knowledge management and competitiveness in HEIs based on intangibles such as identity, 

brand, reputation and relationship with stakeholders. Historical indicators for the 1992 - 2000 period, 

highlight trends such as strengthening human capital formation and its contribution to economic 

growth, performance optimization and sustained competitive advantage.  For the period from 2001 to 

2009, trends include aspects such as distinctive capabilities and core competences in HEIs; changes in 

education policies and systems; relationship between competitiveness in HEIs and competitiveness in 

nations.  Finally, for the 2010-2020 period, the trends are focused on the creation of guides, indicators 

and reports of IC as an alternative to evaluate the management of intangible assets in HEIs, where the 

most representative intangible assets are relationships with stakeholders; internationalization of HEIs 

and generation of academic networks. 

As in other research, this study has certain barriers and limitations.  First, we analyze the 

number of citations and h-index, but both impact indicators are time-dependent.  This means that 

more citations and higher h-index values may be associated with earlier publication years. Likewise, 

the inclusion of recent papers reduces the number of publications, searches and citations, affecting 

impact indicators.   Therefore, the creation of strategies that promote the articulation of actors and 

efficient dissemination of research results on IC contribution to the generation of competitive 

advantages in HEIs is required. Secondly, information collection was carried out using a single 

database, the use of other databases such as Web of Science, Nature, and Google Scholar can improve 

the understanding of the study objective, as long as duplicate publications are avoided.   Finally, 

selected bibliometric indicators were used to analyze the evolution of academic publications on IC and 
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its contribution to generating competitive advantages in HEIs:  productivity (Pareto Law, Lotka Law 

and Price’s Law), quality (Impact, h-index) and structure (Co-occurrence and cluster).  

It is suggested to consider other bibliometric indicators such as standardized citations, alt-

metrics, collaboration patterns, generation of networks between researchers and publications. It is also 

recommended to use other databases such as Web of Science and Google Scholar in order to improve 

the results.  Despite these limitations, we consider that our work becomes the basis for future research 

on IC and competitiveness in HEIs, such as the development of new management models in HEIs; 

economic and market valuation for intangible assets in HEIs; strengthening core competencies in HEIs 

and knowledge transfer policies. Another alternative for future research involves detailed analysis on 

topics, theories and methods related to the topic of interest in different knowledge disciplines 

different from administration, business and engineering. 

 

Acknowledgments 
 

We thank to Minas Faculty and Universidad Nacional de Colombia for providing information 

access, language help, writing assistance. 

 

References 
 

Abreu, E. S. de, Kimura, H., & Sobreiro, V. A. (2019). What is going on with studies on banking 

efficiency? Research in International Business and Finance, 47, 195-219. 

https://doi.org/10.1016/j.ribaf.2018.07.010 

Akpinar, H., & Ozer-Caylan, D. (2021). Managing complexity in maritime business: Understanding 

the smart changes of globalization. Competitiveness Review: An International Business 

Journal, ahead-of-print(ahead-of-print). https://doi.org/10.1108/CR-10-2020-0128 

Aleksandrova, O., Batchenko, L., Dielini, M., & Lavryk, U. (2018). Specifics of managing 

competitiveness of present-day university on principles of social responsibility. Naukovyi 

Visnyk Natsionalnoho Hirnychoho Universytetu, 4, 157-165. 

https://doi.org/10.29202/nvngu/2018-4/21 

Ali, M. A., Hussin, N., Haddad, H., Al-Araj, R., & Abed, I. A. (2021). A Multidimensional View of 

Intellectual Capital: The Impact on Innovation Performance. Journal of Open Innovation: 

Technology, Market, and Complexity, 7(4), 216. https://doi.org/10.3390/joitmc7040216 

Ali, S., Li, G., Yang, P., Hussain, K., & Latif, Y. (2020). Unpacking the importance of intangible skills in 

new product development and sustainable business performance; strategies for marketing 

managers. PLOS ONE, 15(9), e0238743. https://doi.org/10.1371/journal.pone.0238743 

Anggraini, F., Abdul-Hamid, M. A., & Azlina, M. K. A. (2018). The role of intellectual capital on public 

universities performance in Indonesia. Pertanika Journal of Social Sciences and Humanities, 26(4), 

2453-2472.  

Araújo, N., Fraiz-Brea, J. A., Cardoso, L. A., & Matos, A. (2020). Scopus Analysis of the Academic 

Research Performed by Public Universities in Galicia and North of Portugal. Information 

Resources Management Journal (IRMJ), 33(1), 16-38. https://doi.org/10.4018/IRMJ.2020010102 

Ari, M. D., Iskander, J., Araujo, J., Casey, C., Kools, J., Chen, B., Swain, R., Kelly, M., & Popovic, T. 

(2020). A science impact framework to measure impact beyond journal metrics. PLOS ONE, 

15(12), e0244407. https://doi.org/10.1371/journal.pone.0244407 

Arias, A., Gonz{lez-Rodríguez, S., Vetroni Barros, M., Salvador, R., de Francisco, A. C., Moro 

Piekarski, C., & Moreira, M. T. (2021). Recent developments in bio-based adhesives from 

renewable natural resources. Journal of Cleaner Production, 314, 127892. 

https://doi.org/10.1016/j.jclepro.2021.127892 

Barforoush, N., Etebarian, A., Naghsh, A. R., & Shahin, A. (2020). A dynamic modeling for green 

business development in oil refining industry. Global Journal of Environmental Science and 

Management, 6(2), 233-244. https://doi.org/10.22034/gjesm.2020.02.08 



Marulanda-Grisales & Vera-Acevedo, 2022 

 

539 

   

Bar-Ilan, J. (2008). The h-index of h-index and of other informetric topics. Scientometrics, 75(3), 591-

605. https://doi.org/10.1007/s11192-007-1880-z 

Bejaković, P. (2006). The role of educational system in obtaining employability and competitiveness of 

Croatian labour force. Drustvena Istrazivanja, 15(3), 401-425. 

Ben-Daya, M., Hassini, E., & Bahroun, Z. (2019). Internet of things and supply chain management: A 

literature review. International Journal of Production Research, 57(15-16), 4719-4742. 

https://doi.org/10.1080/00207543.2017.1402140 

Boj, J. J., Rodriguez-Rodriguez, R., & Alfaro-Saiz, J.-J. (2014). An ANP-multi-criteria-based 

methodology to link intangible assets and organizational performance in a Balanced Scorecard 

context. Decision Support Systems, 68, 98-110. https://doi.org/10.1016/j.dss.2014.10.002 

Bontis, N., & Mention, A. (2013). Intellectual capital and performance within the banking sector of 

Luxembourg and Belgium. Journal of Intellectual Capital, 14(2), 286-309. 

https://doi.org/10.1108/14691931311323896 

Bravo, M., & Naquin, H. (2012). The power of global innovation and technology commercialization 

networks: Scientific policy and economic spillovers. En Portugal: Economic, Political and Social 

Issues (pp. 41-84) 

Britto, J. N. de P., Ribeiro, L. C., Araújo, L. T., Machado, G. T. da M., & Albuquerque, E. da M. e. 

(2019). Knowledge flows, changing firms’ competences and patent citations: An analysis of the 

trajectory of IBM. Economics of Innovation and New Technology, 28(4), 317-347. 

https://doi.org/10.1080/10438599.2018.1496602 

Brusca, I., Labrador, M., & Larran, M. (2018). The challenge of sustainability and integrated reporting 

at universities: A case study. Journal of Cleaner Production, 188, 347-354. 

https://doi.org/10.1016/j.jclepro.2018.03.292 

Bueno, E., Merino, C., & Murcia, C. (2016). Intellectual Capital as a Strategic Model to Create 

Innovation in New Technology Based Firms. En K. North & G. Varvakis (Eds.), Competitive 

Strategies for Small and Medium Enterprises: Increasing Crisis Resilience, Agility and 

Innovation in Turbulent Times (pp. 93-105). Springer International Publishing. 

https://doi.org/10.1007/978-3-319-27303-7_6 

Burghardt, K. J., Howlett, B. H., Fern, S. M., & Burghardt, P. R. (2020). A bibliometric analysis of the 

top 50 NIH-Funded colleges of pharmacy using two databases. Research in Social and 

Administrative Pharmacy, 16(7), 941-948. https://doi.org/10.1016/j.sapharm.2019.10.006 

Calcagnini, G., Favaretto, I., Giombini, G., Perugini, F., & Rombaldoni, R. (2016). The role of 

universities in the location of innovative start-ups. The Journal of Technology Transfer, 41(4), 

670-693. https://doi.org/10.1007/s10961-015-9396-9. 

Campos, E., Armenta, I. H., Barniol, P., & Ruiz, B. (2020). Physics Education: Systematic Mapping of 

Educational Innovation Articles. Journal of Turkish Science Education, 17(3), 315-331. 

https://doi.org/ 10.36681/tused.2020.29 

Çavusoglu, B. (2014). Intellectual capital as an engine of growth: Analysis of causality for North 

Cyprus economy. 3, 1137-1146 

Chen, K. (2017). The influences of knowledge management and the influences of knowledge 

management and organizational culture on universities’ organizational effectiveness. Agro 

Food Industry Hi-Tech, 28(3), 3004-3008. 

Da Silva, S., Perlin, M., Matsushita, R., Santos, A. A., Imasato, T., & Borenstein, D. (2019). Lotka’s law 

for the Brazilian scientific output published in journals. Journal of Information Science, 45(5), 

705-709. https://doi.org/10.1177/0165551518801813 

Dahlin, S. (2020). Exploring the usefulness of Lexis diagrams for quality improvement. BMC Medical 

Informatics and Decision Making, 20(1), 7. https://doi.org/10.1186/s12911-019-1017-3 

De Matos Pedro, E., Alves, H., & Leitão, J. (2020). In search of intangible connections: Intellectual 

capital, performance and quality of life in higher education institutions. Higher Education. 

https://doi.org/10.1007/s10734-020-00653-9 

https://doi.org/10.1177/0165551518801813


Journal of Turkish Science Education 

540 

 

De Solla Price, D. (1976). A general theory of bibliometric and other cumulative advantage processes. 

Journal of the American Society for Information Science, 27(5), 292-306. 

https://doi.org/10.1002/asi.4630270505 

Deephouse, D. L. (1997). Part IV: How Do Reputations Affect Corporate Performance?: The Effect of 

Financial and Media Reputations on Performance. Corporate Reputation Review, 1(1), 68-72. 

https://doi.org/10.1057/palgrave.crr.1540019 

Dieguez, T. (2019). Systemic approach to quality enhancement and competitiveness in higher 

education. En Quality management implementation in higher education: Practices, models, 

and case studies (pp. 48-71). https://doi.org/10.4018/978-1-5225-9829-9.ch003 

El-Kassar, A.-N., Makki, D., & Gonzalez-Perez, M. A. (2019). Student–university identification and 

loyalty through social responsibility: A cross-cultural analysis. International Journal of 

Educational Management, 33(1), 45-65. https://doi.org/10.1108/IJEM-02-2018-0072 

Facey-Shaw, L., Mcken, D., Warren, K., Young, D., & Mcdonald, H. (2019). Computing and 

engineering students’ perceptions of entrepreneurship education in a Jamaican university. 

Proceedings of the LACCEI international Multi-conference for Engineering, Education and 

Technology. http://laccei.org/LACCEI2019-MontegoBay/meta/FP452.html 

Foon, L. S. (2009). Capabilities differentials as sources of sustainable competitive advantage. 

International Journal of Business and Society, 10(2), 20-38 

Fornacciari, P., Mordonini, M., Nonelli, M., Sani, L., & Tomaiuolo, M. (2017). Knowledge discovery on 

scopus. 3rd International Workshop on Knowledge Discovery on the WEB, 1959, 1-12.  

Friess, D. A., Yando, E. S., Wong, L.-W., & Bhatia, N. (2020). Indicators of scientific value: An under-

recognised ecosystem service of coastal and marine habitats. Ecological Indicators, 113, 106255. 

https://doi.org/10.1016/j.ecolind.2020.106255 

Galleguillos-Cortés, C., Silva-Muna, J. L., & Becerra-Muñoz, P. (2018). Incidence of intellectual capital 

in the financial performance of universities of Chile. Ingeniare. Revista chilena de ingeniería, 

26(4), 593-598. https://doi.org/10.4067/S0718-33052018000400593 

Gusta, S., & Gusta, I. (2019, May 22-24). Problems of providing affordable high quality student housing in 

context of development of major Latvian universities. 18th International Scientific Conference 

Engineering for Rural Development, Jelgava. https://doi.org/10.22616/ERDev2019.18.N137 

Halevi, G., & Moed, H. (2012). The evolution of big data as a research and scientific topic: Overview of 

the literature. Research Trends, 30, 3-6. 

Hirsch, J. E. (2005). An index to quantify an individual’s scientific research output. Proceedings of the 

National Academy of Sciences, 102(46), 16569-16572. https://doi.org/10.1073/pnas.0507655102 

Hu, Y.-F., Hou, J.-L., & Chien, C.-F. (2019). A UNISON framework for knowledge management of 

university–industry collaboration and an illustration. Computers & Industrial Engineering, 

129, 31-43. https://doi.org/10.1016/j.cie.2018.12.072 

Indiyati, D. (2018). The role of organisational culture, intellectual capital and competitive advantage in 

supporting the government policies in education. International Journal of Economic Policy in 

Emerging Economies, 11(1-2), 68-82. https://doi.org/10.1504/IJEPEE.2018.091028 

Jardon, C. M. F., & Martos, M. S. (2014). Intellectual capital and distinctive skills in SMEs of the timber 

industry in Argentina. RAE Revista de Administracao de Empresas, 54(6), 1-13. 

https://doi.org/10.1590/S0034-759020140604 

Jayabalan, J., Dorasamy, M., & Raman, M. (2021). Reshaping Higher Educational Institutions through 

Frugal Open Innovation. Journal of Open Innovation: Technology, Market, and Complexity, 

7(2), 145. https://doi.org/10.3390/joitmc7020145 

Jia, X., Hou, D., Wang, L., O’Connor, D., & Luo, J. (2020). The development of groundwater research in 

the past 40 years: A burgeoning trend in groundwater depletion and sustainable management. 

Journal of Hydrology, 587, 125006. https://doi.org/10.1016/j.jhydrol.2020.125006 

Jisha, A., & Raja, S. (2020). Price square Root law, Pareto principle, and Collaborations in Indian Geese 

Publication output: Scientometric assessment. Library Philosophy and Practice (e-journal). 

https://digitalcommons.unl.edu/libphilprac/4014 



Marulanda-Grisales & Vera-Acevedo, 2022 

 

541 

   

Jonkers, R. K., & Eftekhari Shahroudi, K. (2021). A Design Change, Knowledge, and Project 

Management Flight Simulator for Product and Project Success. IEEE Systems Journal, 15(1), 

1130-1139. https://doi.org/10.1109/JSYST.2020.3006747 

Kholiavko, N., Zhavoronok, A., Marych, M., Viknianska, A., Kozlovskyi, S., & Herasymiuk, K. (2020). 

Countries disposition in the global scientific and educational area: Management and clustering. 

International Journal of Management, 11(5), 400-415. https://doi.org/10.34218/IJM.11.5.2020.039 

Kumar, A., & Kushwaha, G. S. (2018). Humanitarian Logistics: A Review and Scientometric Analysis. 

Journal of Information Technology Research (JITR), 11(4), 53-71. 

https://doi.org/10.4018/JITR.2018100104 

Kwiek, M. (2016). The European research elite: A cross-national study of highly productive academics 

in 11 countries. Higher Education, 71(3), 379-397. https://doi.org/10.1007/s10734-015-9910-x 

Lacka, E., Chan, H. K., & Wang, X. (2020). Technological advancements and B2B international trade: A 

bibliometric analysis and review of industrial marketing research. Industrial Marketing 

Management, 88, 1-11. https://doi.org/10.1016/j.indmarman.2020.04.007 

Leitner, K., Elena Perez, S., Fazlagic, J., Kalemis, K., Martinaitis, Ž., Secundo, G., Sicilia, M.-A., & 

Zaksa, K. (2014). A strategic approach for intellectual capital management in European 

universities. Executive Agency for Higher Education, Research, Development and Innovation 

Funding, Bucharest. http://aer.forhe.ro/sites/default/files/r4.5.pdf#page=1&zoom=auto,-178,848 

Li, J., Lei, L., & Cheng, L. (2020). Mapping Evaluation, Appraisal and Stance in Discourse (2000–2015): 

A Bibliometric Analysis. Glottotheory, 10(1-2), 31-55. https://doi.org/10.1515/glot-2019-0002 

Li, W., & Zhao, Y. (2015). Bibliometric analysis of global environmental assessment research in a 20-

year period. Environmental Impact Assessment Review, 50, 158-166. 

https://doi.org/10.1016/j.eiar.2014.09.012 

Limones-Mer{z, T. F., Amador, J. F., & Reaiche, C. (2021). Linking HEIs with the production sector: A 

communication approach between key actors in Ciudad Ju{rez, Mexico. Industry and Higher 

Education, 35(1), 46-60. https://doi.org/10.1177/0950422220922059 

Lotka, A. J. (1926). The frequency distribution of scientific productivity. Journal of the Washington 

Academy of Sciences, 16(12), 317-323. 

Lu, X., Zou, F., Lu, F., Ma, X., Xia, X., & Jiang, J. (2021). Bibliometric and visualized analysis of current 

research trends in the finite element analysis of lumbar spine. Interdisciplinary Neurosurgery, 

26, 101350. https://doi.org/10.1016/j.inat.2021.101350 

Machorro, F., Mercado, P., Cernas, D. A., & Romero, M. V. (2016). Influencia del capital relacional en 

el desempeño organizacional de las instituciones de educación superior tecnológica. Revista 

Innovar, 26(60), 35-50. https://doi.org/10.15446/innovar.v26n60.55531 

Maditati, D. R., Munim, Z. H., Schramm, H.-J., & Kummer, S. (2018). A review of green supply chain 

management: From bibliometric analysis to a conceptual framework and future research 

directions. Resources, Conservation and Recycling, 139, 150-162. 

https://doi.org/10.1016/j.resconrec.2018.08.004 

Maduro, S., Fernandes, P. O., & Alves, A. (2018). Management design as a strategic lever to add value 

to corporate reputation competitiveness in higher education institutions. Competitiveness 

Review: An International Business Journal, 28(1), 75-97. https://doi.org/10.1108/CR-04-2017-

0029 

Mahdi, O. R., Nassar, I. A., & Almsafir, M. K. (2019). Knowledge management processes and 

sustainable competitive advantage: An empirical examination in private universities. Journal 

of Business Research, 94, 320-334. https://doi.org/10.1016/j.jbusres.2018.02.013 

Maltr{s-Barba, B. (2003). Los indicadores bibliométricos: fundamentos y aplicación al an{lisis de la 

ciencia. Gijón, ES: Ediciones Trea. 

Marcal, J., Bishop, T., Hofman, J., & Shen, J. (2021). From pollutant removal to resource recovery: A 

bibliometric analysis of municipal wastewater research in Europe. Chemosphere,  284, 131267. 

https://doi.org/10.1016/j.chemosphere.2021.131267 



Journal of Turkish Science Education 

542 

 

Mariani, G., Carlesi, A., & Scarfò, A. A. (2018). Academic spinoffs as a value driver for intellectual 

capital: The case of the University of Pisa. Journal of Intellectual Capital, 19(1), 202-226. 

https://doi.org/10.1108/JIC-03-2017-0050 

Martínez-Campillo, A., & Fern{ndez-Santos, Y. (2020). The impact of the economic crisis on the 

(in)efficiency of public Higher Education institutions in Southern Europe: The case of Spanish 

universities. Socio-Economic Planning Sciences, 71, 100771. 

https://doi.org/10.1016/j.seps.2019.100771 

McGregor, G. (2009). Educating for (whose) success? Schooling in an age of neo-liberalism. British 

Journal of Sociology of Education, 30(3), 345-358. https://doi.org/10.1080/01425690902812620 

Mehralian, G., Rasekh, H. R., Akhavan, P., & Ghatari, A. R. (2013). Prioritization of intellectual capital 

indicators in knowledge-based industries: Evidence from pharmaceutical industry. 

International Journal of Information Management, 33(1), 209-216. 

https://doi.org/10.1016/j.ijinfomgt.2012.10.002 

MERITUM. (2002). Guidelines for managing and reporting on intangibles (Intellectual Capital Report). 

Fundación Vodafone. http://www.pnbukh.com/files/pdf_filer/MERITUM_Guidelines.pdf 

Nakagawa, S., Samarasinghe, G., Haddaway, N. R., Westgate, M. J., O’Dea, R. E., Noble, D. W. A., & 

Lagisz, M. (2019). Research Weaving: Visualizing the Future of Research Synthesis. Trends in 

Ecology & Evolution, 34(3), 224-238. https://doi.org/10.1016/j.tree.2018.11.007 

Miotto, G., Del-Castillo-Feito, C., & Blanco-Gonz{lez, A. (2020). Reputation and legitimacy: Key 

factors for Higher Education Institutions’ sustained competitive advantage. Journal of Business 

Research, 112, 342-353.  

Osterloh, M., & Frey, B. S. (2020). How to avoid borrowed plumes in academia. Research Policy, 49(1), 

103831. https://doi.org/10.1016/j.respol.2019.103831 

Panda, S., Pandey, S. C., Bennett, A., & Tian, X. (2019). University brand image as competitive 

advantage: A two-country study. International Journal of Educational Management, 33(2), 234-

251. https://doi.org/10.1108/IJEM-12-2017-0374 

Peirano, C. (2014). La pir{mide de la competitividad y su aplicación al an{lisis competitivo del sector 

forestal. Visión de Futuro, 18(1), 111-136. 

Psacharopoulos, G., Arriagada, A. M., & Velez, E. (1992). Earnings and Education among Self-

Employed Males in Colombia. Bulletin of Latin American Research, 11(1), 69-89. JSTOR. 

https://doi.org/10.2307/3338600 

Putranta, H., Supahar, Dwandaru, W. S. B., Dwandaru, W. S. B., Warsono, & Abdulfattah, A. (2021). 

The Effect of Smartphone Usage Intensity on High School Students’ Higher Order Thinking 

Skills in Physics Learning: Journal of Turkish Science Education, 18(3), 421-438. 

https://doi.org/10.36681/tused.2021.82 

Quintero-Quintero, W., Blanco-Ariza, A. B., & Garzón-Castrillón, M. A. (2021). Intellectual Capital: A 

Review and Bibliometric Analysis. Publications, 9(4), 46. 

https://doi.org/10.3390/publications9040046 

Rau, J. R. (2011). ¿Sigue la producción de artículos ISI de los ecólogos chilenos (sensu lato) la ley de 

Lotka (1926) Revista chilena de historia natural, 84(2), 213-216. https://doi.org/10.4067/S0716-

078X2011000200007 

Redeker, G. A., Kessler, G. Z., & Kipper, L. M. (2019). Lean information for lean communication: 

Analysis of concepts, tools, references, and terms. International Journal of Information 

Management, 47, 31-43. https://doi.org/10.1016/j.ijinfomgt.2018.12.018 

Saginova, O., Zavyalova, N., Kondratieva, A., & Shipunova, T. (2018). Do universities use 

competitiveness indicators in their development programs? An evidence from russia. Journal 

of Applied Economic Sciences, 13(1), 123-134.  

Secinaro, S., Brescia, V., Calandra, D., & Biancone, P. (2020). Employing bibliometric analysis to 

identify suitable business models for electric cars. Journal of Cleaner Production,  264, 121503. 

https://doi.org/10.1016/j.jclepro.2020.121503 



Marulanda-Grisales & Vera-Acevedo, 2022 

 

543 

   

Secundo, G., de Beer, C., Passiante, G., & Schutte, C. S. L. (2019). A Visual Representation of 

Technology Transfer Office Intellectual Capital Access. En F. Matos, V. Vairinhos, P. M. Selig, 

& L. Edvinsson (Eds.), Intellectual Capital Management as a Driver of Sustainability: 

Perspectives for Organizations and Society (pp. 205-220). Springer International Publishing. 

https://doi.org/10.1007/978-3-319-79051-0_11 

Secundo, G., Perez, S., Martinaitis, Ž., & Leitner, K. (2017). An Intellectual Capital framework to 

measure universities’ third mission activities. Technological Forecasting and Social Change. 

https://doi.org/10.1016/j.techfore.2016.12.013 

Singh, V., Verma, S., & Chaurasia, S. S. (2020). Mapping the themes and intellectual structure of 

corporate university: Co-citation and cluster analyses. Scientometrics, 122(3), 1275-1302. 

https://doi.org/10.1007/s11192-019-03328-0 

Stander, J., Dalla Valle, L., & Cortina-Borja, M. (2018). A Bayesian Survival Analysis of a Historical 

Dataset: How Long Do Popes Live? The American Statistician, 72(4), 368-375. 

https://doi.org/10.1080/00031305.2017.1328374 

Stukalova, I. B., Stukalova, A. A., & Selyanskaya, G. N. (2016). Assessment of effectiveness of use of 

intellectual potential of a university: A methodological approach. International Journal of 

Environmental and Science Education, 11(15), 7961-7974 

Sweileh, W. M. (2019). A bibliometric analysis of human strongyloidiasis research (1968 to 2017). 

Tropical Diseases, Travel Medicine and Vaccines, 5(1), 24. https://doi.org/10.1186/s40794-019-

0100-1 

Szklarczyk, D., Morris, J. H., Cook, H., Kuhn, M., Wyder, S., Simonovic, M., Santos, A., Doncheva, N. 

T., Roth, A., Bork, P., Jensen, L. J., & von Mering, C. (2017). The STRING database in 2017: 

Quality-controlled protein–protein association networks, made broadly accessible. Nucleic 

Acids Research, 45(D1), D362-D368. https://doi.org/10.1093/nar/gkw937 

Tanaka, K., & Sakata, I. (2016, September). New bibliometric analysis of research institutions network. 

2016 Portland International Conference on Management of Engineering and Technology 

(PICMET), 429-439. https://doi.org/10.1109/PICMET.2016.7806730 

Tjahjadi, B., Soewarno, N., Astri, E., & Hariyati, H. (2019). Does intellectual capital matter in 

performance management system-organizational performance relationship? Experience of 

higher education institutions in Indonesia. Journal of Intellectual Capital, 20(4), 533-554. 

https://doi.org/10.1108/JIC-12-2018-0209 

Tkachenko, E., Rogova, E., & Karlik, A. (2017, September 7-8). Transformation of a knowledge 

management system in the process of educational institutions’ merger. European Conference on 

Knowledge Management, Barcelona, Spain.   

Vătămănescu, E.-M., Andrei, A. G., Dumitriu, D.-L., & Leovaridis, C. (2016). Harnessing network-

based intellectual capital in online academic networks. From the organizational policies and 

practices towards competitiveness. Journal of Knowledge Management, 20(3), 594-619. 

https://doi.org/10.1108/JKM-05-2015-0208 

Velasco, B., Bouza, J. M., Pinilla, J. M., & Rom{n, J. A. S. (2012). La utilización de los indicadores 

bibliométricos para evaluar la actividad investigadora. Aula abierta. 

https://dialnet.unirioja.es/servlet/articulo?codigo=3920967 

Veltri, S., Mastroleo, G., & Schaffhauser-Linzatti, M. (2014). Measuring intellectual capital in the 

university sector using a fuzzy logic expert system. Knowledge Management Research & 

Practice, 12(2), 175-192. https://doi.org/DOI: 10.1057/kmrp.2012.53 

Villegas, E., Hern{ndez, M. A., & Salazar, B. C. (2017). La medición del capital intelectual y su impacto 

en el rendimiento financiero en empresas del sector industrial en México. Contaduría y 

Administración, 62(1), 184-206. https://doi.org/10.1016/j.cya.2016.10.002 

Wiese, A., & Steinmann, H.-H. (2020). Yield effects associated with glyphosate use in non-GMO arable 

farming: A review. Crop Protection, 134, 105148. https://doi.org/10.1016/j.cropro.2020.105148 



Journal of Turkish Science Education 

544 

 

Wynes, S., Donner, S. D., Tannason, S., & Nabors, N. (2019). Academic air travel has a limited 

influence on professional success. Journal of Cleaner Production, 226, 959-967. 

https://doi.org/10.1016/j.jclepro.2019.04.109 

Yang, Y., & Meng, G. (2019). A bibliometric analysis of comparative research on the evolution of 

international and Chinese ecological footprint research hotspots and frontiers since 2000. 

Ecological Indicators, 102, 650-665. https://doi.org/10.1016/j.ecolind.2019.03.031 

Yaseen, S. G., Dajani, D., & Hasan, Y. (2016). The impact of intellectual capital on the competitive 

advantage: Applied study in Jordanian telecommunication companies. Computers in Human 

Behavior, 62(Supplement C), 168-175. https://doi.org/10.1016/j.chb.2016.03.075 

Yuniawan, A., Putri, V. W., & Udin. (2017). Developing an alternative model for the relationship 

among social capital, adaptive-integrative leadership, competitive advantage, and 

organizational effectiveness. International Journal of Civil Engineering and Technology, 8(11), 

52-60. 

Zhang, M., Qi, Y., & Guo, H. (2017). Impacts of intellectual capital on process innovation and mass 

customisation capability: Direct and mediating effects. International Journal of Production 

Research, 55(23), 6971-6983. https://doi.org/10.1080/00207543.2017.1343505 

Zupic, I., & Čater, T. (2015). Bibliometric Methods in Management and Organization: Organizational 

Research Methods. https://doi.org/10.1177/1094428114562629 

 


