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Abstract

Purpose — The purpose of this research is to determine the competitive advantages of higher education
institutions (HEISs) and create a new methodology to rank universities according to the competitive advantages.
Design/methodology/approach — The research determines the competitive advantages of HEIs by
analysing expert opinions through a semi-structured interview form, matches codes and themes to
performance indicators using Saldana’s two-cycle coding methods, evaluates content validity through Lawshe
and reveals the item weights of the ranking with analytical hierarchy process (AHP). Simple additive weighting
(SAW) and Technique for Order of Preference by Similarity (TOPSIS) methods were used for ranking
universities.

Findings — Seven dimensions stand out in regard to what should be considered while ranking HEIs: research
and publication, education, management, infrastructure, financial resources, human resources and social and
economic contribution. Under the 7 dimensions, 69 indicators were determined.

Practical implications — The research provides a scientific reference point where HEIs can compare
themselves with other HEIs regarding where they are in the sector, especially in terms of competitive
advantages.

Originality/value — Although there are many different ranking methods that rank universities in the national
and international literature, almost all these methods are largely based on the outputs of the university such as
the number of publications, the number of patents, the number of projects, etc. A framework which ranks
universities by considering different aspects of the institution, such as management, human resources and
financial resources, has not been developed yet. In this respect, this research aims to fill this gap in the
literature.

Keywords Competitive advantage, Strategic planning, Higher education, University rankings,
Quality management
Paper type Research paper

Introduction

Perhaps the most important benefit of technological developments is that accessing,
processing and sharing information have become so fast and independent of space, higher
education institutions (HEISs) are deeply affected by this change (Musselin, 2018). HEISs are the
main institutions that train the qualified workforce required by the globalizing world.
Therefore, it has undeniable importance both on national and international level. Universities,
which were initially established only for “educational purposes”, have evolved
simultaneously to meet the developments in society and the requirements made
compulsory by these developments and have added the mission of “research” among their
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main objectives (Wang, 2020). Today, in addition to these two missions, HEISs, as structures
that produce and transmit information, have also undertaken the mission of “making a direct
contribution to society socially and economically” (Abed and Ackers, 2021).

The development of networks that increase the sharing of knowledge at the international
level, the increasing number of universities, the acceptance of English as a common language,
the importance of economic integration, the international mobility of teachers and students
and the rising need for globalization have emerged as the factors that make it essential for
HEIs to compete both in the national and international arena (Strielkowski ef al, 2021). As a
natural consequence of these factors, it has become difficult for a university to become
competitive in all three of the above-mentioned missions. In this case, it is seen that
universities choose one of their education, research and entrepreneurship missions as their
focus in order to provide competitive advantage (Distanont and Khongmalai, 2020). As a
matter of fact, it is seen that the Council of Higher Education, which is the supreme institution
responsible for the management and supervision of higher education in Turkey, also asks
universities to choose one of these three missions as a focus area and create a strategy in this
direction (YOK, 2021).

Although competition between HEISs is encouraged by national and international HEISs, the
evaluations mostly focus on the “outputs” produced by the universities, and it is not revealed
what competitive advantage is for HEIS in their own sectors and to what extent universities
have these competitive advantages (Johnes, 2018). For this reason, it is seen that universities
have largely integrated the outputs measured in the report card into their strategic plans.
However, it is essential that the factors that educational institutions should consider while
competing should be based on the competitive advantages revealed by scientific methods. The
reason behind this depends on the works of many researchers claiming that performance
measurement should be less functionally focused and more focused on value creation
processes that can eventually turn into competitive advantage (Kaplan and Norton, 1992;
Bititci et al, 1997; Childe et al., 1994; Bititci et al., 2002). HEISs are no exception as they are seen as
one of the primary sources of innovation and mediators of transferring knowledge and
creating value (Buckley et al, 2019). Therefore, their performance measurement should be less
functionally focused and more focused on value creation by making use of specific
performance indicators that are aligned to the competitive advantages in the sector;
consequently, this will shed light onto how much value creation can they actually put forward.

In addition, none of the systems currently used to evaluate HEIs have an approach that
focuses on competitive advantages. It is seen that almost all of the national and international
rating agencies evaluate HEIs on the basis of general performance indicators (Cakir et al.,
2015). In this study, rather than the general performance of HEISs, the qualifications that can
be described as competitive advantage are highlighted. Recently, the need to encourage
competition in Turkish higher education has led to the need for a more competition-oriented
assessment (YOK, 2021). In this respect, the ranking prepared in this study, especially
according to competitive advantages, is a unique aspect that distinguishes it from all other
rating systems.

Moreover, in current evaluation systems, there is no explanation as to which scientific
method the selection of performance indicators and item weighting are made. However, in
this study, what can be qualified as a competitive advantage for HEISs has been discovered
with the themes and codes obtained from the opinions of academic experts who have been
working in HEIs for years. For example, the scientific method by which performance
indicators and item weights in rating indices, such as Times Higher Education (THE),
Quacquarelli Symonds (QS)-World and Academic Ranking of World Universities (ARWU)
are selected is not mentioned in the methodology sections. Although these indices were
probably developed by experts, it is not known how the performance indicators of the indices
were created using a methodology.



Similarly, the issue of how the item weights of performance indicators in other indices are
determined is also problematic. In most indices, it is seen that these weights are formed by
dividing the total weight ratio by the number of items, and the weights of the items in all
dimensions are the same. Determining item weights in this way weakens the ability of the
items to actually measure the phenomenon to be measured. In this study, the item weights of
the performance indicators in this model were found by the analytical hierarchy process
(AHP) method (Saaty, 2014). This method, which is one of the multi-criteria decision-making
methods, is based on the principle of determining the superior items in terms of importance by
comparing all items in pairs with each other and assigning their weights according to their
importance.

The research, on the other hand, is unique in terms of both determining the competitive
advantages with a scientific method and revealing the item weights with the AHP method.
While developing the ranking in this research, each stage is based on a scientific method, and
these stages are explained in detail in the method section. As a result of this study, a new
method of ranking has been developed in which each HEI can compare itself with other HEIs.
In this way, it will be possible to obtain a scientific result regarding the position of the
institution in terms of current competitive advantages, especially during the strategic
planning studies, before proceeding to the “differentiation strategy” section. This
opportunity will not only support the “situation analysis” section but will also shed light
on the future strategies to be developed by the institution.

Consequently, the research question is determined to be “What are the competitive
advantages of HEIs and how should foundation universities be arranged in order according
to a competitive advantage ranking?”. The sub-questions of the research question are as
follows:

RQI. What are the competitive advantages of HEIs?

RQ2. With which performance indicators can the competitive advantages of HEIs be
measured?

RQ3. What should be the weights of the performance indicators in the ranking to be
created?

RQ4. What will be the ordinal arrangement of universities according to the ranking to be
created?

Literature review
The definition of competitive advantage in the literature was made by Ansoff for the first
time. According to his definition, competitive advantage is the sum of the products or services
that give the company a strong and competitive position in the sector in which it operates
(Ansoff, 1965). Researchers after Ansoff have expanded the definition of the concept in the
business literature added “through the appropriate use of the resources and capabilities of the
institution” to this definition (Uyterhoeven et al, 1973). Further on, it was Porter’s book
“Competitive Strategy: Techniques for Analyzing Industries and Competitors” published in
1980 that brought the concept of competitive advantage to its real popularity. In this book,
Porter talked about five forces that explain the theory that competition in the industry is
affected by five main factors (Porter, 1980). The five forces mentioned here are the potential of
competitors to enter the market, the threat of substitute products, the bargaining power of
customers and the bargaining power of suppliers. Together, these forces determine the
ultimate benefit potential an organization can achieve (de Haan, 2015).

While talking about competitive advantage, rather than defining the concept, Porter
emphasizes that it is related to the concept of “value” (de Haan, 2015). According to him,
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creating value for customers is an important way to gain competitive advantages. Therefore,
the more value an organization can generate compared to its competitors, the more
competitive advantage it has (Porter, 1980; de Haan, 2015). In addition, this competitive
advantage causes the institution to gain more economic value than its competitors. It is
possible to explain the concept of “competitive advantage” as “all the things that add value to
an organization” (Ertosun and Adigtizel, 2018). Thus, the survival of the institution becomes
more possible (Adner and Zemsky, 2006; de Haan, 2015).

HEIs must compete with their peers in the sector in order to obtain research funds and
receive more funding from the state. This competition requires HEIs to have a certain
standard of education and research quality. To be able to do this is to be a centre of attraction
for qualified personnel and students (Knight, 2004; Marginson and van der Wende, 2007,
de Haan, 2015). With the increasing competition among institutions, it is predicted that the
importance of rankings for students and academics will continue to increase, especially on the
international platform. According to Hazelkorn (2011), rankings are a manifestation of what
is known worldwide as the “war for excellence” and are used to assess the quality of an
institution’s teaching system and measure its global competitiveness. As internationalization
has become a priority for the higher education sector, higher education’s capacity to acquire
talent and generate knowledge has become a vital sign of how much a country can contribute
to science and the global economy (Horseman, 2018). In the process, rankings are
transforming universities and reshaping higher education (Hazelkorn, 2015).

Having been on the spotlight for over a decade, higher education rankings have been the
subject of many research papers, and there are studies in literature that propose alternative
models of rankings, similar to the one that is proposed in this research. As international
rankings, namely THE, QS and ARWU are criticized heavily on their methodology,
implications on universities and the determinants that they use, many scholars have come
forward suggesting alternative ways of measuring overall performance of universities on a
global scale. In a 2018 study, Brankovic, Ringel and Werron suggest a new approach to
rankings to which they refer as “ranking as a type of social operation”, prioritizing
globalization, scarcification of reputation and regular publication of findings. As one of the
harshest criticisms on the methodology of global rankings (and rightfully so), Daraio and
Bonaccorsi (2017) suggest a reformist change on the design and production of performance
indicators in such systems. On a different note, Torabian (2019) suggests alteration of
performance indicators in order to facilitate the implementation of sustainable development
goals. Apart from these theoretical models proposing changes in performance indicators,
there are studies suggesting new methodologies of ranking HEIs based on the revealed
preferences of applicants (Csaté and Téth, 2020), metrics obtained from activities on web,
specifically social media (McCoy et al., 2018) and using specific software to collect and analyse
data to approximate rankings (Siniksaran and Satman, 2019). There are also studies that
suggest alternative rankings based on different groupings of HEIs by proposing a five-
cluster solution (Poole et al, 2017) and ranking institutions by reference groups (Kosztyan
et al., 2019). It is possible to infer from all these studies that in literature, there is an effort to
create a better alternative to the global university ranking systems, which is in fact one of the
underlying reasons behind this study as well.

Methodology

In the study, exploratory sequential mixed design (Creswell et al, 2003) was used, and
Saldana’s two-cycle coding analytics (Saldana, 2021) was used to analyse expert opinions at
the qualitative stage and to match the codes and themes obtained from the analysis with
performance indicators. At the quantitative stage, the Lawshe method (Lawshe, 1975) was
used to determine the content validity, and the AHP method (Saaty, 2014) was used to



determine the item weights. As a result of the determined item weights, the competitive
advantage ranking of foundation HEIs in Turkey was created, and the rankings of the
universities were determined by collecting the data. The codes and themes obtained in the
qualitative stage were used to determine the performance indicators, and with this feature,
the qualitative stage directly supported and fed the quantitative stage with its data. In the
light of the data obtained, simple additive weighting (SAW) (Fishburn, 1967) and TOPSIS
(Hwang et al., 1993) methods were applied in ordering the universities. Then, Spearman’s
rank difference correlation coefficient (Spearman, 1904) was determined, and the results were
interpreted in order to compare the correlation of the two rankings.

In qualitative phase, the aim was to discover what can provide a competitive advantage to
a university in the higher education sector from people who have worked in strategic
planning processes in HEIs or have knowledge about these processes. At this stage of the
research, the “phenomenology” design, one of the qualitative research designs, was applied.
Phenomenology primarily tries to describe the world experienced by individuals and to
explain the essence of the experiences in order to discover the common meanings underlying
the phenomenon. The study group of the qualitative phase consisted of 30 people selected by
the maximum diversity sampling method, one of the purposive sampling methods, from the
people who worked in the strategy development boards and strategic planning teams at the
universities, which prepared strategic plans according to the “Strategic Planning Guide for
Universities”, which was last updated by the Council of Higher Education in 2018. Purposive
sampling was chosen because it makes it possible to explore the situations that are predicted
to have rich information in terms of data collection in depth (Patton, 2002). In the qualitative
phase of the research, data were collected through a semi-structured interview form.

While analysing the data in the research, first, thematic analysis was made, followed by
descriptive analysis and content analysis, respectively. In order to ensure reliability and
validity in the qualitative phase, three coders coded the data in a three-month period and
categorized them thematically. Before the coding was done, the coders agreed on the concepts
by exchanging views. Then, each encoder independently coded the data two times in different
time slots. Care was taken to ensure that the intervals between coding were at least 15 days.
The coders compared the codes they obtained at two different times with each other and
transformed them into a final coding. Later, the coders came together and compared these
codings, discussed which codes were seen more statistically, and to what extent these codes
answered the research questions, and together they decided what the best coding should be.

The themes and codes obtained from the data collected at the qualitative stage of the
research are of a nature that feeds the beginning of the quantitative stage. Performance
indicators matched with the codes reached formed the items of the developed model. This
methodological relationship between these two stages of the research is also proof that the
research is mixed methods research. The use of both qualitative and quantitative data
collection methods in a study is not sufficient to classify a study as a “mixed method”. It is the
integration or linking of two data sets that defines mixed methods research and highlights its
value. This integration can occur at multiple levels of a work (design level, method level or
interpretation level) and can take different forms such as linking, creating, combining or
embedding (Cresswell and Plano Clark, 2011).

The content validity of the item pool created for the ranking was determined by the
Lawshe method. As a sample for this stage of the research, 20 academicians from academic
staff working in HEIs who participated in strategic planning studies were selected by
criterion sampling method from purposive sampling methods. The reason for this is that it is
possible to reach experts with the determined characteristics on the subject. The criterion
taken while determining the sample is that the experts have worked in strategic planning
studies or have knowledge about the processes. In the next step of the quantitative phase,
after the item pool was created, the AHP method was used to determine the item weights.
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The definition of the sample determined at this stage was the same as in the content validity,
and the opinions of 11 experts were consulted.

In the second step of the quantitative phase, the foundation HEIs within the borders of
Turkey constitute the universe. At this stage of the research, since all foundation HEIs were
accessible, sample was not selected; all of the foundation universities were included in the
research. As of 2022, there are 73 active foundation universities in Turkey, which
corresponds to approximately 37% of the total number of 207 universities in the country
(YOK, 2022). All universities in Turkey, specifically state universities, could not be included
in research because Higher Education Council of Turkey (YOK) does not publicly announce
performance data of state universities as detailed as it does for foundation universities.

The first step in the application of the SAW method is the normalization of the data
matrix. This process is calculated separately for all data with the help of the following
formulas:

i
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In the first formula, each of the criteria that is more significant (in terms of benefit) than the
data is normalized by dividing by the highest value of the criterion, while in the second
formula, the lowest value of the criterion is normalized by dividing each value of the criteria
that are less significant (in terms of cost).

In the next step, the total score for each alternative was calculated using the criterion
weights. The formula used in this calculation is shown in formula (3) below:
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The alternatives are ranked by multiplying the normalized values in each criterion by the
weight of the criterion to which they belong and by summing all the values. According to this
method, the best alternative is the one with the most points.

In the TOPSIS method, the first step is to create the normalized decision matrix. To
facilitate comparisons, this step aims to make the data unit independent. The process at this
stage is shown in formula (4) below:

@)

In order to obtain the normalized decision matrix according to the formula, the square root of
the sum of the squares of the column values should be taken, and the relevant element of the
column should be divided by this value.

In the second step, the weighted normalized decision matrix is created. At this stage, the
weighted decision matrix of the values is calculated by using the criterion weights. The
formula for this process is shown below:

v = wj X7 ®)

In the third step, positive and negative ideal alternatives are determined. Here, the evaluation
criteria are the largest of the positive ideal alternative column values in terms of benefit, and



the smallest of the column values in terms of cost. On the other hand, the negative ideal
alternative is the smallest column values when the criteria are in terms of benefits and the
largest when they are in terms of cost. These calculations are made with the help of the
following formulas (El Alaoui, 2021):
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Formula (6) shows how to calculate positive ideal alternatives, and formula (7) shows how to
calculate negative ideal alternatives; the value “b” is used for values in terms of benefits, and
the value “c” is used for values in terms of costs.

In the fourth step, the distance of each alternative to the ideal values is calculated.
Accordingly, the distance to the positive ideal value is calculated with formula (8):
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The distance to the negative ideal value is calculated with formula (9):

m
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In the fifth step, the relative distance to the ideal alternatives is calculated with the help of
Formula (10). As a result of this calculation, the CCi values closest to 1 are placed in the first
row, and the alternatives are listed accordingly below.
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Findings

The researchers used iz vivo coding in the first cycle and elaborative coding in the second
cycle (Saldana, 2021) while matching the codes with performance indicators. The main
purpose of i vivo coding is to consider what is said together with the content, to discover
common expressions in the sentences used by the participants and to convert them into short
phrases or sentences (MacQueen ef al., 2008). Elaborative coding, on the one hand, examines
the similarities with the performance indicators of the current ranking indices, and, on the
other hand, it also includes the performance indicators created by the researcher according to
the codes. Other studies investigated in terms of similarity are as follows:

(1) THE; Times Higher Education Higher Education Rankings (Times Higher Education,
2022),

(2) QS World University Rankings (QS Quacquarelli Symonds Limited, 2022),

B) ARWU; Academic Ranking of World Universities (ShanghaiRanking Consultancy,
2022),

4) U-Multirank; World University Rankings (U-MULTIRANK, 2022),

(5) URAP; University Rankings by Academic Performance (ODTU - Urap Arastirma
Laboratuvari, 2022),
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Table 1.

Weights of dimensions
in universities’
competitive advantage
ranking

(6) Competency Analysis of TUBITAK Universities by Field (TUBITAK, 2022),

(7) Council of Higher Education, Turkey — Monitoring and Evaluation Reports (Y OK,
2022),

(8) Council of Higher Education, Turkey; Accreditation Council — Institution Quality
Reports (YOKAK, 2022) and

©) TUMA/Turkey University Satisfaction Survey (Karadag and Yiicel, 2022).

The codes obtained as a result of the study were grouped by paying attention to the themes
and semantic similarities. The codes available in each group were matched with the
performance indicators required for the measurement of these codes. As a result of the
matching, 89 performance indicators were matched with 53 codes. While making detailed
coding in the matches, attention was also paid to the value of the indicators and their
applicability to the ranking. It is stated in the literature that the evaluation of the value and
applicability of each indicator can be structured by considering five basic criteria. These
criteria are (1) availability of data; (2) geographic scope; (3) frequency of updating data; (4)
applicability and (5) its interpretability (Coombes and Wong, 1994).

As a result of the Lawshe application, the evaluations made on the basis of performance
indicators, the performance criteria that were below the scope validity rate were removed
from the list, and 69 performance indicators remained. The full list of performance indicators
can be found in Table Al.

In the next stage, the application of the AHP method was started. After the matrix was
normalized, the sum of each row was divided by the size of the matrix and averaged. The
resulting values are the weights of importance calculated for each criterion. While these
weights form the priority vector, percentage importance distributions showing the
importance values of the criteria relative to each other are obtained and shown in
Table 1 below:

The AHP method used at this stage also decides for the weights of individual items
(performance indicators) that are used in the ranking. These item weights have been used in
both SAW and TOPSIS rankings as in literature similar variations of AHP-SAW and AHP-
TOPSIS hybrid methods are used to strengthen decision-making processes. The reason
behind this can be explained as follows (Hadikurniawati et al, 2018):

The essence of multi-criteria decision-making methods (MCDM) is to determine the weighting value
for each parameter, followed by the rank which will select the given alternatives. The difference in
the ranking order of this method is due to the effects of alternative values, weighting criteria, and
calculation methods. AHP is a MCDM method that has consistency in giving weighting to its
parameters while TOPSIS, SAW and WP methods have no consistency.

Dimensions Total weight of performance indicators in the dimension
Al. Education 0.24952

A2. Infrastructure 0.09811

A3. Financial resources 0.08816

A4. Human resources 0.03948

A5. Management 0.13654

A6. Research and publication 0.36153

A7. Social and economic contribution 0.02666

Total 1.0




In the next step of the research, the competitive advantage ranking of foundation HEIs was
created in the light of the data obtained. In the ranking created, the data of each
performance indicator was entered on the basis of the university, the data obtained as a
ratio was taken as it is and the data obtained in terms of quantity was written as a
percentage based on the share of the university over the total. As mentioned in the data
analysis section of the research, after list-based deletion and multiple imputation processes,
the ranking, whose data set was completed, was prepared for SAW, and the resulting
rankings are in Table A2, accordingly.

By using the same data set, HEIs were ranked again by obtaining results with the TOPSIS
method since it is a method that takes into account the closeness of the data to the ideal
positive alternative and the distance to the ideal negative alternative. The purpose of this
ranking is to compare the two rankings to determine whether there is a significant
relationship between them. Accordingly, the resulting rankings are in Table A3.

After the rankings were made, the correlation between the SAW ranking and the TOPSIS
ranking was examined with the Spearman’s rank difference correlation coefficient. This
value was found as 7 ;, = 0.357, and the significance of the correlation was found as p = 0.005,
which expresses that it is not significant. Although SAW and TOPSIS are both used for
rankings, their methodology and approach are fundamentally different. First of all, when
SAW ranks items according to their cumulative score, in other words, by adding the
maximum number of points obtained per item altogether, TOPSIS calculates closeness to
the positive ideal solution as well as distance from the negative ideal solution. This makes the
rankings statistically different. To clarify which ranking method produces better results,
both of these methods, along with AHP, are accepted as reliable multi-criteria decision-
making methods. However, there have been studies in literature that both TOPSIS and SAW
have the most accurate results among other multi-criteria ranking methodologies (Widianta
et al, 2018; Sunarti et al., 2018, Wardana et al., 2020). As for the ideal methodology of the
ranking in this study, both of these methods are presented to provide an alternative
perspective to the reader to examine differences in rankings when only the cumulative score
of the items are taken into account and when closeness to the ideal positive solution, as well as
distance to the negative solution, are taken into account. To exemplify the calculation of both
methods, one of the universities’ step by step process is given in Table A4.

Discussion
Item weights and cumulative weights of the dimensions from the AHP show that the research
and publication dimension (sub-theme) of the ranking is the most important dimension
(36.2%), followed by education (24.9%) and management (13.6%) dimensions, respectively.
The contribution of these three dimensions that make up the ranking to the total evaluation
stood out as more than 70%. Considering the basic roles that universities take in the society
they are in, the fact that the research dimension is more important than other dimensions is in
line with the studies in the literature. Indeed, the research function of the university
distinguishes it as an institution from all other teaching institutions in society (Mintrom,
2008). The most important reason why HEIs still fulfil this function is that the university still
needs the research role (savoir d’etre) in society. In this context, it is stated that the society’s
search for knowledge will continue unabated, and universities will continue to be institutions
that gather bright-minded individuals who can fulfil this function (Moscardini et al., 2022).
Considering the educational role of HEIS, it is very important that the education dimension
stands out as the second most important dimension of the ranking model. When looking at
other ranking systems, it is stated that rankings that programmatically exclude other outputs
of universities (other than research) are biased. In addition, it has been argued that completely
ignoring educational outcomes in rankings severely distorts reality (Daraio ef al, 2014). Some
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researchers have questioned the relationship between the rankings and the quality of
education, citing that what is included in the rankings in general is what is measurable, not
valid (Cremonini et al., 2008). In this context, it has been stated that rankings that include only
research indicators or are overly dependent on research indicators may lead to biased
decisions (Bastedo and Bowman, 2010). In conclusion, it is stated that global rankings are
largely based on research outputs and ignore the importance of education (Moed et al., 1985).
The third most important dimension of the ranking is the management dimension. It
shows that the role of management is very important in achieving the strategic goals
determined by HEIs. The concept that best reflects the way HEIs differ from other
institutions is management, affecting the structures and processes in which institutional
participants interact with each other and communicate with the wider environment
(Birnbaum, 1988). In strategic management, in the analysis of the resources available in the
internal environment, the economic, physical and human resources of the different units of
the institution as well as the abilities of the people are taken into account. These resources are
considered the forces that support strategic decisions (Fauzi et al., 2021). In many studies in
the literature, it has been stated that management can be considered a competitive advantage
for HEIs as the most important part of human resources. In a higher education institution,
human resources are a strategic advantage of the institution. It is factors like these that
distinguish one university from another. Having a good management, distinguished faculty
members and employees provides a competitive advantage to that institution (Kongolo,
2019). In this respect, the findings related to the importance of the management dimension in
the study support the findings in both business and educational management literature.
Looking at the literature, it is claimed that the current rankings include a series of
indicators with a narrow scope and questionable meaning in terms of educational activities of
universities (Daraio et al., 2014). For example, Nobel and field awards received by alumni at
ARWU, student/staff ratios (20%), international students (5%), international staff (5%) and
income per lecturer (2.25%) in the QS World University Rankings, the number of
undergraduates per academic staff (4.5%), the ratio of international students to the total
number of students (2.5%) and the ratio of international employees to the total number of
employees (2.5%) at THE (Times Higher Education Rankings). It is known that these
indicators are seen as lacking in consistency except for the institutions at the top of the
rankings; therefore, they are considered unreliable and highly volatile by most analysts
(Salmi and Saroyan, 2007; Saisana et al., 2011). In this study, the education dimension is the
second most important dimension with a weight of 24.9%, as well as the second dimension
with the most performance indicators in the ranking with 12 performance indicators.
Four of these indicators consist of the Turkish University Satisfaction Research (TUMA)
(Karadag and Yticel, 2022) rankings in which student and personnel satisfaction is measured. In
this respect, this study differs from similar studies in the literature. Studies in the literature show
that there is no significant relationship between the level of satisfaction with the education
received by the students, the position of the educational institution in the rankings and the
number of publications (Stenstrom ef al, 2015). In this context, it can be argued that the
achievements of the educational institution and its position in the rankings contribute little to
the quality of the students’ experience. For example, although the number of publications gives
an idea that students can conduct scientific research, they are not explanatory in terms of
students’ satisfaction with the education they receive, the stress they experience and their
autonomy skills. What is more interesting is that there are very few significant relationships
between ranking systems and these factors. It seems that the place of educational institutions in
the rankings is affected little or not at all by the experiences of the students (Stenstrom ef al,
2015). In this study, students’ satisfaction with their learning experience, their views on
academic support and interest, and their satisfaction with the richness of learning opportunities
and resources are among the most important indicators of the education dimension. The weight



of these three indicators (as determined by the AHP) in the education dimension is 19.7,12.3 and
15.2%, respectively. Considering the general weight of these performance indicators in the
ranking, it is seen that the satisfaction of students with their learning experience is the third
highest indicator in the ranking with 4.9% item weight. Similarly, academic support and interest
stand out as the fourth most important indicator of the ranking with the item weight of 3.8% in
the ranking. Satisfaction with the richness of learning opportunities and resources is the ninth
most important indicator of the ranking with 3%.

Another important indicator within the education dimension is the fields determined
according to the current field-based competency analysis of the institution. The opinions taken
from the experts in the qualitative part of the study indicated that HEIs should
develop strategies according to their areas of competence. There are studies in the literature
suggesting that HEIs should develop strategies in line with their competencies.
Core competencies as a managerial concept are central to strategy development. Therefore, it
forms the basis of an organization’s competitive position in the industry (Holmes and Hooper,
2000). In this study, in addition to the total number of programs determined on the basis of
volume quality according to the field-based competence analysis of HEIS, the ratio of the number
of programs that exceed the median value of these programs to the total number of programs is
among the indicators of the education dimension. In this sense, it can be said that strategy
development based on competencies has a direct and quality-enhancing effect on educational
processes, which is one of the basic functions of HEIs. This finding also coincides with Hamel
and Prahalad’s theory of competitive advantage based on resources and capabilities (1990).
Similarly, Barney stated that an institution’s resources, capabilities and corporate identity are
factors that differentiate it from others in the industry and provide competitive advantage (1991).

Although academic reputation emerged as one of the elements considered a competitive
advantage by experts in the interviews held at the qualitative stage of the study, it was
deemed more appropriate to be excluded from the ranking in the content validity study 40%
of the experts stated that the said performance indicator should be changed. Among the
reasons given by the experts regarding this decision, (1) the reputation measurements are
limited to the limited information of the participants, (2) the reputation has a stronger nature
over the years and therefore it will create a disadvantage for the newly established HEIs in the
rankings, (3) the scientific methodology of the reputation measurements should be elaborated
in detail and (4) failure to publicly and comprehensively announce the results of national
reputation measures. Looking at the literature, it is stated that academic reputation can be
counted as one of the competitive advantages of HEIs (Miotto ef al, 2020). As a matter of fact,
one of the results that emerged in the qualitative phase of this study is that academic
reputation is one of the competitive advantages of HEIs. In addition, it is seen that reputation
is among the evaluation criteria in international rankings. For example, both QS and THE use
reputation surveys to measure how an institution is rated by academics and key
stakeholders. However, methodologies that use reputation as a criterion for rankings are
widely criticized for being overly subjective, self-referential and self-perpetuating where the
participant’s knowledge is limited to what they know and reputation is equated with quality
or institutional age (Hazelkorn, 2019).

In addition, it is argued that HEIs ignore academic freedom in order to gain academic
reputation through international rankings and that academics are kept under pressure by
university administrations on issues such as the number of publications and the quality
of publications (Kinzelbach et al, 2021). Although previous research has found that
academic reputation is an important variable in the university selection process, the
components of reputation have not been definitively determined. Higher education
administrators need to better understand this important variable in order to develop more
effective marketing strategies (Conard and Conard, 2000). In sectors such as higher
education, reputation and trust play an important role in pre-admission assessments
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because students often lack the knowledge and experience needed to make accurate
judgements about service quality (Su et al, 2016). Findings from the literature actually
support the reasons put forward by the experts for changing the reputation-related
indicator at the content validity stage of this study. In this respect, not including academic
reputation in the ranking is supported by both expert opinions and the reasons put
forward by the studies in the literature.

Considering the research and publication criteria of the study, it is seen that criteria such
as the number of national and international publications and citation points come to the fore.
As amatter of fact, it is seen that the indicator of the number of publications by academic staff
published in Science Citation Index (SCI), Science Citation Index Expanded (SCI-Expanded),
Social Sciences Citation Index (SSCI), Arts and Humanities Citation Index (AHCI) and
Emerging Sources Citation Index (ESCI) indexed journals is the second most important
indicator in the dimension and the fifth most important indicator in the ranking with 10.1%,
which is similar to other ranking systems in the literature. For example, ARWU gives 20%
weight to the number of publications indexed in SCI-Expanded and SCI, while the number of
citations per academician in five sciences in the QS ranking: arts and humanities, engineering
and technology, life sciences and medicine, natural sciences and social sciences, and
management are given 20% each. THE ranking uses the field-weighted citation score for the
publication criterion and gives 30% weight to this criterion. In U-Multirank, on the other
hand, there are indicators such as the citation rate and the most cited publications, but no
information is given about the weights of the indicator groups. In the URAP rankings, on the
other hand, the national rankings are mainly based on the publication scores, while the
international rankings are only ranked according to the publication performance. As
mentioned before, although it is widely discussed that these systems are mostly research-
oriented, it is not an indicator of how successful universities are in activities such as education
and third mission (Hazelkorn, 2019).

The infrastructure dimension, which is the fourth most important dimension of the
ranking with 9.8%, is seen as the most important factor determining the quality of
the activities carried out in HEISs. In the literature, it is stated that the improvements made
in the infrastructure make the learning environment more suitable for the needs of student-
centred teaching, facilitate the research processes and the presentation of printed and
electronic resources in the library to the use of students directly affects the competitiveness of
the institution (Supe et al.,, 2018). The findings of this study also support this view. As a matter
of fact, when we look at the performance indicators under the infrastructure dimension, in
addition to the number of printed and electronic publications per student in the university
library, the number of indoor and outdoor spaces in the library and campus per student is also
counted as a competitive advantage.

In the literature, the location of the HEI is mentioned as one of the competitive advantages.
Elements that shape the internal environment of HEIs include workshops, equipment,
geographic location, access to materials, distribution networks and physical resources from
technology. The more the organization can optimize the use of these resources, the higher the
three resource types (human, institutional and physical resources) provide it with a
sustainable competitive advantage (Fauzi et al, 2021). The findings of this study also
revealed that location can be counted as a competitive advantage for HEIs, but this
competitive advantage is not directly referred to as “location” in the ranking. The reasons for
this are (1) the fact that scientific research has not specified which locations can be counted as
a competitive advantage of universities and (2) the fact that this competitive advantage in
HElISs is not only taken as a location but also as a campus and satisfaction of life does not mean
that universities are not only a study area, but also a living space. In other words, the scope of
the indicator has been expanded by including the physical location of university campuses as
well as satisfaction with life on campus.



When we look at the university rankings in general, it is seen that the top five HEIs in the
rankings obtained by SAW and TOPSIS are the same. One of the main points where these
HEIs differ from other HEIs is the high level of student and staff satisfaction. In this context, it
has been concluded that getting high scores from the ranking‘s satisfaction indicators
positively affects the position in the rankings. When the literature is examined, it is
emphasized that the concept of satisfaction in the higher education sector is generally
handled superficially and that those who develop strategies in management should definitely
consider this concept alongside concepts such as satisfaction and happiness and think about
it while developing a strategy (Elwick and Cannizzaro, 2017). In addition, it is seen that there
is a positive relationship between students’ satisfaction levels and their success (Moussa and
Ali, 2022). From this point of view, it can be argued that the results obtained in this study are
in line with the studies in the literature. It is seen that satisfaction with the policies
implemented by the university, resource allocation and management are supportive of
success.

Conclusion

This study aims to develop a new form of ranking which focuses on competitive advantages
of HEIs and develops multi-dimensional criteria for a balanced evaluation of different aspects
of their role in the society. Consequently, it targets to eliminate two fundamental problems
with the current ranking systems: the widely criticized problem of relying too much on
research performance and lack of scientific basis for the ordering of universities, especially
item weights of performance indicators. By consulting experts in HEIs, this study has
established that there are six additional dimensions other than research performance that
should be taken into account in regard to the overall performance. Hence, revealing the item
weights of the performance indicators by using a scientific method and ordering universities
by using SAW and TOPSIS addresses the second problem mentioned above. As rankings
continue to gain popularity on the national and international platform, it is important to
address these problems by developing alternative forms of ranking and therefore present
solutions so that the results are scientifically justified and embraced by all participants.

Considering the universities that are included in the top 500 in reputable ranking systems
today, it is obvious that developing countries like Turkey need to urge HEIs to be more
competitive and while doing so, target superior performance in research as well as education,
management and financial resources. In this regard, foundation universities feel the pressure
more intimately as they have extra resources that are not bounded by state limitations and
continue to compete for qualified faculty, higher-achieving students and partnerships that
can yield to better performance on the institutional level. Therefore, aligning to a ranking
system which can provide the institution with a multi-dimensional evaluation by putting
competitive advantages at its heart will contribute to internationalization, governance and
productivity of the institution as a whole.

This study provides an insight into what kind of indicators should be generated and
prioritized if the ultimate goal is to rank HEIs according to their performance, and in this
regard, its rationale is meant to be compared to how current systems have ranked universities
for many years. Any ranking by itself suggests a certain form of competition on its own, or at
least a decision to be taken regarding the order of items and more importantly, that decision is
shaped by the factors which are thought to measure performance accurately at that time.
Considering the dynamic nature of competition at any given sector, those factors are very
likely to change over time, and as a result, the measure needs to be changed as well. So, if such
systems have used performance indicators for over a decade without changing, it only
underlines the importance of revisiting how the concept of competition shaped over the years
and updating the measurement accordingly.
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Limitations of the present study and suggestions for future research

This research is limited to foundation universities in Turkey. As the study can be used to
provide scientific basis during quality management processes, qualitative interviews to be
conducted in the research are limited to the people who take part in the strategic planning
boards and strategic planning teams of the universities that comply with the above item.
Based on the principle of data accessibility, the research is limited to 61 foundation
universities among 73 foundation HEIs with a missing data rate of less than 5%.

In this research, competitive advantage ranking was developed by examining the
competitive advantages of foundation HEIs. In future studies, it would be even better if this
research is expanded to include all HEIs in Turkey or in the world. Likewise, in-depth
examination of one or more selected dimensions of the research by submitting it to the expert
opinion might benefit the revision of the ranking. Another suggestion is doing a detailed
comparison of the research with other ranking systems in terms of process and outcome,
which would highlight the differences and similarities between those systems and the one in
this study. In terms of possible implications in the institutions, collecting, analysing and
concluding the opinions of education administrators on the results would be noteworthy.
Lastly, examining which of these performance indicators universities have directly or
indirectly included in their strategies by examining their strategic plans would provide a
clearer understanding of how it can be implemented and resulted in institutional
performance.
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TQM

Table A2.
Universities’
competitive advantage
ranking — SAW

Rank University Point
1 Kog University 65.441
2 Sabanci UniveRSITY 63912
3 Thsan Dogramaci Bilkent University 58.378
4 Cankaya University 46.907
5 Ozyegin University 46.794
6 Bezm-I Alem Vakif University 45.246
7 Acibadem Mehmet ali Aydinlar University 41.428
8 Yeditepe University 39.643
9 Kadir Has University 38971
10 Atilim University 38.723
11 Bahgesehir University 38.710
12 Istanbul Medipol University 38.585
13 Yasar University 38.080
14 Tobb Ekonomi Ve Teknoloji University 37.810
15 Baskent University 36.950
16 Mef University 36.599
17 Sanko University 36.576
18 Piri Reis University 35.983
19 Izmir Ekonomi University 35.532
20 Istanbul Ticaret University 35.026
21 Istanbul 29 Mayis University 34.778
22 Hasan Kalyoncu University 34.732
23 Ibn Haldun University 34.683
24 Demiroglu Bilim University 34.490
25 Maltepe University 34.326
26 Uskiidar University 33.969
27 Ted University 33.635
28 Nisantasi University 33.136
29 Kto Karatay University 33.055
30 Yiiksek Ihtisas University 32402
31 Istanbul Bilgi University 31.773
32 Istanbul Kiiltiir University 31.718
33 Altinbas University 31.089
34 Fatih Sultan Mehmet Vakif University 31.064
35 Nuh Naci Yazgan University 30.877
36 Dogus University 30.674
37 Istanbul Okan University 30.656
38 Beykoz University 30.629
39 Isik University 30.541
40 Biruni University 30.280
41 Lokman Hekim University 29.783
42 Ufuk University 29.699
43 Beykent University 29.660
44 Konya Gida Ve Tarim University 29.642
45 Kapadokya University 29.452
46 Antalya Bilim University 29.396
47 Istanbul Aydin University 29.107
48 Cag University 28973
49 Istanbul Sabahattin Zaim University 28.147
50 Alanya Hamdullah Emin Pasa University 27673
51 Istinye University 27420
52 Istanbul Gelisim University 27.283

(continued)




Competitive

Rank Universi Point
v advantage
53 Toros University 27125 ranking of
54 Istanbul Arel University 24.398 : e
55 Tirk Hava Kurumu University 24.275 universities
56 Hali¢ University 24.105
57 Istanbul Yeni Yiizyil University 24.034
58 Istanbul Rumeli University 23.999
59 Avrasya University 23.125
60 Istanbul Esenyurt University 22.354
61 Istanbul Gedik University 20.357
Source(s): Fishburn (1967) Table A2.
Rank University Point
1 Thsan Dogramaci Bilkent University 0.602
2 Kog University 0.599
3 Sabanci University 0.592
4 Ozyegin University 0472
5 Cankaya University 0472
6 Kto Karatay University 0470
7 Bezm-I Alem Vakif University 0.469
8 Sanko University 0.465
9 Maltepe University 0.461
10 Istanbul Gelisim University 0.459
11 Piri Reis University 0.458
12 Konya Gida Ve Tarim University 0.455
13 Istanbul 29 Mayis University 0454
14 Demiroglu Bilim University 0.453
15 Hasan Kalyoncu University 0.453
16 Yiiksek Ihtisas University 0451
17 Mef University 0450
18 Ibn Haldun University 0.450
19 Dogus University 0.450
20 Istanbul Medipol University 0.450
21 Yasar University 0.449
22 Usktdar University 0.447
23 Ted University 0.447
24 Lokman Hekim University 0.446
25 Istinye University 0.445
26 Nuh Naci Yazgan University 0.445
27 Nisantasi University 0.442
28 Antalya Bilim University 0.442
29 Kadir Has University 0.440
30 Ufuk University 0.440
31 Beykoz University 0.439
32 Alanya Hamdullah Emin Pasa University 0.439
33 Beykent University 0.439
34 Cag University 0438
35 Istanbul Okan University 0437
36 Kapadokya University 0.436 Table A3.
37 Biruni University 0435 Universities’

(continued)

competitive advantage
ranking — TOPSIS




TQM

Rank University Point
38 Tirk Hava Kurumu University 0.435
39 Fatih Sultan Mehmet Vakif University 0435
40 Istanbul Rumeli University 0433
41 Toros University 0433
42 Istanbul Sabahattin Zaim University 0432
43 Istanbul Yeni Yiizyil University 0432
4 Yeditepe University 0.430
45 Altinbas University 0.429
46 Halic University 0.428
47 Istanbul Esenyurt University 0.426
48 Avrasya University 0.423
49 Izmir Ekonomi University 0.423
50 Istanbul Ticaret University 0423
51 Istanbul Arel University 0421
52 Istanbul Bilgi University 0419
53 Istanbul Aydin University 0419
54 Acibadem Mehmet ali Aydinlar University 0.415
55 Istanbul Gedik University 0413
56 Atilim University 0.406
57 Isik University 0406
58 Istanbul Kiiltiir University 0.405
59 Tobb Ekonomi Ve Teknoloji University 0.395
60 Bahgesehir University 0.391
61 Baskent University 0.385
Table A3. Source(s): Hwang et al. (1993)
University’s data set
PG1 15.854 PG24 47864.70 PG47 1.21
PG2 8.200 PG25 0.10 PG48 6.83
PG3 86 PG26 31 PG49 3.68
PG4 85 PG27 45.2000 PG50 0.95
PG5 100.00 PG28 0.99 PG51 30.39
PG6 87 PG29 134654510.00 PG52 551
PG7 37.63 PG30 168 PG53 18
PG8 18.28 PG31 91 PG54 601
PG9 6 PG32 1.50 PG55 100.000
PG10 24 PG33 0.062 PG56 3
PG11 0.98 PG34 0.40 PG57 960
PG12 95 PG35 1157 PG58 9
PG13 43 PG36 1.20 PG59 12
PG14 97.50 PG37 217 PG60 21
PG15 264 PG38 74.19 PG61 49.1
PG16 16.11 PG39 56.67 PG62 6.5
PG17 12 PG40 80.835 PG63 84
PG18 88 PG41 87 PG64 22
PG19 25.0600 PG42 0.061 PG65 10290
PG20 626105.08 PG43 0.762 PG66 81.80
Table Ad. PG21 197 PG44 8.00 PG67 94.90
Sample calculation PG22 14.70 PG45 310 PG68 68.86
steps for Thsan PG23 33059138.00 PG46 174.90 PG69 65
Dogramaci Bilkent
University (continued)




SAW normalization

PG1 0.32 PG24 0.491 PG47 0.007
PG2 0.122 PG25 0.036 PG48 0.163
PG3 0.989 PG26 0.373 PG49 0.36
PG4 0.955 PG27 0.452 PG50 0.018
PG5 1 PG28 0.08 PG51 0477
PG6 0.989 PG29 1 PG52 0.819
PG7 0.382 PG30 0.068 PG53 0.611
PG8 0.282 PG31 0.989 PG54 0.667
PG9 0.136 PG32 0.278 PG55 0.48
PG10 0.174 PG33 0.1 PG56 0.333
PG11 0.074 PG34 0.136 PG57 1
PG12 1 PG35 1 PG58 0.556
PG13 0.896 PG36 0.435 PG59 0.545
PG14 0.092 PG37 0.759 PG60 0.568
PG15 0.849 PG38 0.742 PG61 0.626
PG16 0.175 PG39 0.423 PG62 0.164
PG17 0.203 PG40 0.608 PG63 0.808
PG18 0.957 PG41 0978 PG64 0.393
PG19 044 PG42 0.115 PG65 0.372
PG20 0.372 PG43 0.438 PG66 0.86
PG21 0.556 PG44 0.39 PG67 0.949
PG22 0.398 PG45 0.668 PG68 0.965
PG23 1 PG46 0.987 PG69 0.65

Multiplying the normalized values in each criterion by the weight of the criterion (weights come from AHP,
hybrid method)

PG1 0.8966658257 PG24 0.5838642430 PG47 0.0070249143
PG2 0.3336585366 PG25 0.0057246377 PG48 0.0568216925
PG3 4.8762988506 PG26 0.1833855422 PG49 0.2660978474
PG4 2.9501685393 PG27 0.1080280000 PG50 0.0060340265
PG5 0.5980000000 PG28 0.0163390244 PG51 0.2646547937
PG6 0.4824545455 PG29 1.1340000000 PG52 29524950000
PG7 0.3043855678 PG30 0.0148014616 PG53 1.1566230000
PG8 0.3370118992 PG31 0.5598478261 PG54 3.4077030000
PG9 0.3308181818 PG32 0.3100000000 PG55 1.2192000000
PG10 02198260870 PG33 0.0153247173 PG56 0.6083910000
PG11 0.0601027190 PG34 0.0704761905 PG57 2.3090000000
PG12 3.8120000000 PG35 0.8900000000 PG58 0.9162880000
PG13 1.1144166667 PG36 0.0830434783 PG59 0.2994545455
PG14 0.0709087565 PG37 0.2253461538 PG60 14665945946
PG15 0.9532861736 PG38 24304644000 PG61 0.5504961735
PG16 0.3990406328 PG39 3.3266135821 PG62 0.0988916877
PG17 0.1686101695 PG40 0.5938029699 PG63 0.1502307692
PG18 34033043478 PG41 1.5014831461 PG64 0.0553928571
PG19 0.5842936842 PG42 0.1925708885 PG65 0.2236632911
PG20 0.1436687547 PG43 16019517241 PG66 0.6179909635
PG21 0.3973389831 PG44 0.5731273454 PG67 0.1243190000
PG22 0.7403795066 PG45 1.2680603448 PG68 0.4833126926
PG23 1.1160000000 PG46 0.9044168454 PG69 0.2515500000

Total sum: 58.3775408, rank: 3

(continued)
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TOPSIS normalization
PG1 0.082 PG24 0.222 PG47 0.005
PG2 0.096 PG25 0.011 PG48 0.074
PG3 0.166 PG26 0.102 PG49 0.152
PG4 0.168 PG27 0.223 PG50 0.006
PG5 0.135 PG28 0.065 PG51 0.169
PG6 0.172 PG29 0.742 PG52 0.625
PG7 0.117 PG30 0.048 PG53 0.019
PG8 0.105 PG31 0.182 PG54 0.197
PG9 0.092 PG32 0.116 PG55 0.105
PG10 0.082 PG33 0.053 PG56 0.097
PG11 0.03 PG34 0.053 PG57 0.092
PG12 0.188 PG35 0.962 PG58 0.01
PG13 0.427 PG36 0.208 PG59 0.221
PG14 0.071 PG37 0.338 PG60 0.277
PG15 0.447 PG38 0.126 PG61 0.176
PG16 0.035 PG39 0.094 PG62 0.136
PG17 0.14 PG40 0.126 PG63 0.351
PG18 0.158 PG41 0.17 PG64 0.199
PG19 0.224 PG42 0.046 PG65 0.179
PG20 0.175 PG43 0.181 PG66 0.125
PG21 0.259 PG44 0.188 PG67 0.168
PG22 0.276 PG45 0.459 PG68 0.142
PG23 0.445 PG46 0.256 PG69 0.199
Weighted normalized decision matrix (weights come from AHP, hybrid method)
PG1 0.00229 PG24 0.00265 PG47 0.00005
PG2 0.00263 PG25 0.00002 PG48 0.00026
PG3 0.00818 PG26 0.00050 PG49 0.00112
PG4 0.00519 PG27 0.00053 PG50 0.00002
PG5 0.00081 PG28 0.00013 PG51 0.00094
PG6 0.00084 PG29 0.00842 PG52 0.02251
PG7 0.00093 PG30 0.00010 PG53 0.00036
PG8 0.00125 PG31 0.00103 PG54 0.01006
PG9 0.00224 PG32 0.00130 PG55 0.00267
PG10 0.00104 PG33 0.00008 PG56 0.00176
PG11 0.00024 PG34 0.00028 PG57 0.00214
PG12 0.00717 PG35 0.00856 PG58 0.00016
PG13 0.00532 PG36 0.00040 PG59 0.00121
PG14 0.00055 PG37 0.00100 PG60 0.00715
PG15 0.00502 PG38 0.00413 PG61 0.00155
PG16 0.00081 PG39 0.00742 PG62 0.00082
PG17 0.00116 PG40 0.00123 PG63 0.00065
PG18 0.00561 PG41 0.00261 PG64 0.00028
PG19 0.00298 PG42 0.00077 PG65 0.00108
PG20 0.00067 PG43 0.00661 PG66 0.00090
PG21 0.00185 PG44 0.00277 PG67 0.00022
PG22 0.00512 PG45 0.00871 PG68 0.00071
PG23 0.00497 PG46 0.00235 PG69 0.00077
Table A4. (continued)




Competitive

Ideal positive values for each item advantage
PG1 0.0007323697 PG2A 00053937578 PG4T 0.0077946989 ranking of
PG2 0.0003212026 PG25 0.0004579452 PG48 0.0015920368 universities
PG3 0.0082722931 PG26 0.0013347585 PG49 0.0031198949
PG4 0.0054324894 PG27 00011781912 PG50 0.0011985914
PG5 0.0008096246 PG28 0.0016293319 PG51 0.0019620909
PG6 0.0008505614 PG29 0.0084197006 PG52 00184275841
PG7 0.0024424918 PG30 0.0015297379 PG53 0.0002207236
PGS 0.0044296938 PG31 00010439842 PG54 0.0067140073
PGY 0.0164396729 PG32 0.0046774613 PG55 0.0012813554
PG10 0.0059901608 PG33 0.0008164421 PG56 0.0005881321
PG11 0.0033095544 PG34 00020276272 PG57 0.0021353843
PG12 0.0071706955 PG35 0.0085606392 PG58 0.0000906765
PG13 0.0059330544 PG36 0.0009119541 PG59 0.0022204160
PG4 0.0059335538 PG37 0.0013217483 PG60 00126036447
PG15 0.0059187008 PG38 0.0055637531 PG61 0.0024706269
PG16 0.0046393631 PG39 00175372604 PG62 0.0050270200
PG17 0.0056927160 PG40 00020303894 PG63 0.0008076420
PGI8 0.0058621148 PG4I 0.0026665133 PG64 0.0007138400
PG19 0.0067766048 PG42 0.0066956784 PG65 0.0028951515
PG20 0.0018111763 PG43 00151005645 PG66 0.0010455165
PG21 0.0033287812 PG4 0.0070968907 PG67 0.0002322036
PG22 00128499168 PG45 00130375424 PGS 0.0007398370
PG23 0.0049699745 PG46 0.0023791968 PG69 0.0011846445

Ideal negative values for each item

PG1 0.0074416160 PG24 0.0003529502 PG47 0.0000200435
PG2 0.0084283565 PG25 0.0000082961 PG48 0.0000087287
PG3 0.0019967604 PG26 0.0000482443 PG49 0.0000091582
PG4 0.0015870194 PG27 0.0000003181 PG50 0.0000215248
PG5 0.0003643311 PG28 0.0000251685 PG51 0.0001000596
PG6 0.0002513022 PG29 0.0000000000 PG52 0.0019620909
PG7 0.0000979178 PG30 0.0000000000 PG53 0.0225135229
PG8 0.0001547073 PG31 0.0002950390 PG54 0.0070430896
PG9 0.0000000000 PG32 0.0000606338 PG55 0.0167599035
PG10 0.0000000000 PG33 0.0000013190 PG56 0.0107046563
PG11 0.0000000000 PG34 0.0000827603 PG57 0.0070575853
PG12 0.0015851011 PG35 0.0000073990 PG58 0.0066686271
PG13 0.0002472106 PG36 0.0000033042 PG59 0.0001009280
PG14 0.0000024067 PG37 0.0000231075 PG60 0.0003406390
PG15 0.0000190312 PG38 0.0024480514 PG61 0.0001859273
PG16 0.0001729267 PG39 0.0035336271 PG62 0.0000379876
PG17 0.0000964867 PG40 0.0004579826 PG63 0.0000077658
PG18 0.0024213083 PG41 0.0006291773 PG64 0.0000127471
PG19 0.0000008322 PG42 0.0006075474 PG65 0.0000003141
PG20 0.0000300933 PG43 0.0002169621 PG66 0.0006591467
PG21 0.0000094033 PG44 0.0000300906 PG67 0.0000023220
PG22 0.0000278665 PG45 0.0000280982 PG68 0.0000838510
PG23 0.0000114577 PG46 0.0001014053 PG69 0.0001184645

Distance to the positive ideal value: 0.028799364
Distance to the negative ideal value: 0.043626217
Relative distance to the ideal alternatives: 0.602359, rank: 1 Table A4.
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