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Abstract 
Many papers deal with the ranking of BSC goals. Often, methods such as the Analytic hierarchy 
process (AHP) and the Analytic network process (ANP), are used in the context of prioritization of 
BSC goals. The weak point of using the AHP is related to the fact that the influences between the 
goals in the strategic map are not considered. The weak point of BSC goals prioritization using the 
ANP is related to the reducibility of supermatrix that is generated in the ANP process. The reducibility 
does not ensure priorities – weights of all BSC goals equal to 0.0. To deal with this problem, some 
authors proposed introducing the fictive alternative. In this paper, we are analyzing the possibility of 
applying the centrality measures (that are initially used in the method called Social Network Analysis 
(SNA)). The centrality measures that are included in the analysis include centrality degree, 
betweenness centrality, closeness centrality, and the PageRank centrality. The main conclusion of the 
analysis is that the PageRank centrality can be efficiently used to rank BSC goals of higher education 
institutions and help them to set priorities. 
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1 INTRODUCTION  
The main challenges that the Higher Education Institutions (HEI) faces across the globe are pressures 
from globalisation, changing the supply of and demand for higher education and changes in higher 
education funding. The higher education is characterized by the extreme expansion of the system, 
new global players, more diverse institutions, study programs, and students, accepting and 
implementing IT technologies in learning and teaching, internationalization, growing costs and 
changing modes and roles of governance, increasing emphasis on performance, quality and 
accountability of the HEI. The results are more complex and more demanding missions, visions and 
strategic planning in HEI, so the need for using the methodology for comprehensive strategic planning 
and objectives prioritization has been expanded.  

Higher education institutions (HEI) often use different quality systems, such as Balanced scorecard 
(BSC) or Total quality management (TQM), for strategic planning of their growth and development. In 
BSC, we create a strategic map of goals that are placed into one of several BSC perspectives. After 
the goals are placed into a strategic map, we identify connections between the goals respecting the 
influences between the goals of HEI. The rule is that the goals from a particular perspective can 
influence any goal from the same or higher BSC perspective. The reasoning related to the 
identification of connections between the goals have to be made by experts in the field and managers 
of a higher education institution.  

BSC goals are not equally important, and the research question is how to rank and prioritize BSC 
goals. This paper deals with this issue: ranking the BSC goals of HEI using the centrality measures 
and comparing the results with ranking the BSC goals using the AHP and ANP.  

2 STRATEGIC PLANNING USING THE BSC AND GOALS PRIORITISATION  
As said earlier there are several ways for strategic planning of HEI. Many methods, methodologies, 
and approaches can be used during this process. A literature review analysis of them in terms of 
strategic planning and decision making is given in papers [1], [2]. The topic of this paper not primarily 
related to the BSC paradigm, but we start with a very short description of the main steps in the 
process of strategic planning using the BSC [3]–[5]: 

• Identifying the vision, mission and strategic goals, 
• Making the SWOT analysis of each strategic goal, 
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• Creating the strategies (corrective, defensive, offensive) – activities that contribute to the 
achievement of the strategic goals, 

• For each strategy operative/tactical) goal has to be defined, 
• Goals have to be logically joined to the perspective (there are four perspectives in BSC for 

organizations in the private sector and 5 for the organizations from the public sector), 

• Influences between the goals have to be identified (a certain BSC goal can influence any other 
goal from the same perspective or the perspective above its perspective. 

 
Figure 1. From SWOT analysis to BSC goals map. 

Of course, BSC is much more than mentioned six steps, but for this analysis, it is crucial to mention 
only the finale structure of goals that have to be ranked and prioritized. Currently, BSC goals were 
prioritized by using different multicriteria decision-making methods, such as analytic hierarchy process 
(AHP) and analytic network process (ANP) [3], [5]–[11]. AHP and ANP methods are described in detail 
in papers [12]–[17]. 

In this paper, we are introducing ranking of BSC goals using the centrality measures. The centrality 
measures that are included in the analysis include centrality degree, betweenness centrality, 
closeness centrality, and the PageRank centrality. The ranking the BSC goals will be demonstrated on 
the example of BSC goals of the strategic map of goals of Faculty of organization and informatics 
Varaždin [18]. There are 33 goals in the strategic map. Those are: 

• M1 Educate students that could be competitive on the job market for a long period and become 
bearers of economic and social changes, 

• M2 Be university unit internationally recognised within the interdisciplinary field of informatics, 
organization and business, 

• M3 Reach excellence and synergy of research, profession and teaching, 

• J1 Foster transparency and responsibility in public asset governance, 
• J2 Increase efficacy, efficiency and economy in teaching, scientific and professional activities 

and business, 
• J3 Be a proactive unit of the University in the field of planning, management, leadership and 

strategic guidance, 

• J4 To ensure equal possibilities for students from vulnerable and underrepresented groups, 
• D1 Strengthen the teaching programs for lifelong learning and adult education aligned with 

labour market needs, 

• D2 Increase the efficiency of studying, 

• D3 Strengthen national and international project-oriented cooperation in strategic fields, 
• D4 Foster the culture of entrepreneurship (making business studies, start-ups and academic 

entrepreneurship for employees and students), 

• D5 Encourage excellence, improve quality of teaching, scientific and professional activities, 
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• D6 Improve national and international scientific recognition of FOI, 

• P01 Revise the existing programs - align with labour market needs, introduce new content and 
teaching methods, 

• P02 Improve the quality of teaching process, 

• P03 Increase the visibility and recognition of the Faculty (advertising the study enrolment, 
Faculty Day, social networks, website, souvenir design etc.), 

• P04 Foster internationally recognised excellence in research activities, 

• P05 Intensify the research activities within strategic fields, 

• P06 Strengthen international mobility and recognizability, 
• P07 Intensify the cooperation with business and general public focusing on strategic fields, 
• P08 Encourage the creation and use of open resources - open access to scientific information, 

use of open code, 

• P09 Intensify publishing activities (JIOS, monographs, textbooks, approval of publishing, sales, 
...), 

• P10 Foster the culture of tolerance, multiculturalism, humanitarian and volunteering, 
• P11 Strengthen the capacity for strategic management and decision-making at the Faculty 

level, 

• P12 Foster the culture of academic rectitude, 
• P13 Foster student entrepreneurship, 

• U01 Improve teaching competencies and potentials of staff, 
• U02 Improve professional competencies and potentials of staff, 

• U03 Improve competencies and potentials of supporting staff, 
• U04 Improve spatial, information and computational infrastructure, 

• U05 Innovate the fields of interest and expand to new strategic fields, 
• U07 Introduce new technological solutions and methodological approaches to teaching, 

• U08 Improve and innovate business processes continually. 

Goals with label “M” belong to the mission perspective. The goals with the “J” label belong to the 
perspective of public responsibility. Goals with label “D” belong to the perspective of stakeholders. 
Goals with label “P” belong to the organizational processes’ perspective. Finally, goals with label “U” 
belong to the perspective of learning and development. 

Members of the Faculty Management gave all the inputs needed to apply to rank of goals using the 
AHP and ANP methods, as well as using the centrality measures. In the next section, we will present 
application steps among different methods and make qualitative analysis concerning the advantages 
and disadvantages of each method. 

3 APPLICATION OF DIFFERENT METHODS ON BSC GOALS RANKING 

3.1 Ranking BSC goals using the AHP 
AHP method is based on pairwise comparison procedure using the Saaty’s scale. In AHP, the context 
is modelled through the hierarchy. However, the BSC strategic map of goals is a network which 
means that the network has to be transformed into a hierarchy or at least one-level set of BSC goals. 
Therefore, there are two possible ways of how to apply AHP in order to rank BSC goals: 

• Create a one-level hierarchy of all BSC goals that will be further compared in pairs in one 
pairwise comparison table (Figure 2), 

• Create a two-level hierarchy of all BSC goals. The first level in the hierarchy will be 
perspectives, and the second level of the hierarchy will be goals from related perspectives 
(Figure 3).  
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Figure 2. One-level hierarchy of all BSC goals.  

 
Figure 3. Two-level hierarchy of all BSC goals. 
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The results of the prioritization by using the AHP (the second variant) will be given in a table at the end 
of this section.  

The disadvantages of approaches in this context are: 

• Influences between the BSC goals do not affect the ranking, 
• In the one-level of BSC goals, the number of pairwise comparisons is too high. It is almost 

impossible to make all judgments correctly in the pairwise comparisons table. 

3.2 Ranking BSC goals using the ANP 
In the ANP, we model dependencies between the elements of the structure. The dependencies are 
opposites to influences, so the influences between the decision-making goals will be included in the 
calculation of the priorities of goals. Since the network is consist of 33 elements, it is hard to present 
the network through the figure to be visible. Due to visibility problems, the network will not be 
presented in the paper.  

The members of the Management Board gave all the inputs needed to calculate the priorities of the 
goals. Since in a case of BSC goals we almost always have a rare network (because of the rule that a 
certain goal can influence only on goals from the same and above perspectives), by implementing the 
ANP to prioritize the BSC goals, we achieve results that all (or at least high number of) goals weigh 
0.0. In decision-making problems, this situation cannot appear because in decision problems we have 
the alternative level which ensures the existence of a directed path between any two elements in a 
model. In BSC case, we have only criteria level (BSC goals acts as criteria), and there is no alternative 
level. That means that between any two goals, the directed path will not exist, and because of that, 
when supermatrix is created, it converges to zero matrices. 

The advantage of using the ANP to rank BSC goals is in fact that the influences are included, but the 
disadvantage is that at most of the goals will achieve total priority of 0.0. This problem was 
investigated in some papers, and solution in terms of a fictive alternative node has been proposed [3], 
[5], [15].  

3.3 Ranking BSC goals using the centrality measures 
There are three basic centrality measures, and in this study, we will include the fourth measure in the 
analysis [19], [20]: 

• Centrality degree – the simplest centrality measure: it equals the number of ties that are related 
to certain node. In terms of directed graphs, we differ centrality indegree (the number of ties that 
“come in” certain node) and centrality outdegree (the number of ties that “come out” from certain 
node), 

• Closeness centrality – centrality measure that calculates how certain close node is to all other 
nodes. Calculation of this measure is based on geodesic distances between the observed node 
and all other nodes. We sum all those geodesic distances and calculate the reciprocal value,  

• Betweenness centrality – centrality measure that quantifies the number of times a node acts as 
a bridge along the shortest path between two other nodes. 

• PageRank Centrality - a type of eigenvalue centrality. Steps of the method are [21]–[23]:  
o create a matrix of influences between the decision-making goals and normalize it to the 

stochastic matrix (matrix S) (OR take the weighted supermatrix from ANP),  
o calculate the G=0.85·S+0.15·E (E is a matrix which has a dimension equal to the dimension 

of S, with all values 1in the matrix),  
o Powering matrix G to k (k→∞).  
Summing S with E ensures that between all elements there is a connection (at least very weak). 
Consequently, matrix G when it will be powered to k, it will converge into a non-zero matrix.   

When the BSC goals are ranked using the centrality degree (prestige), the influences between the 
elements are included in the calculation of BSC goals priorities. However, only the priorities are 
calculated using only direct influences between goals, and that is a disadvantage of this method.  
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When closeness and betweenness centrality are used, most of the BSC goals achieve weight 0.0 
because of the similar reasons that appeared in implementing the ANP – the density of the network is 
low, and there is no directed path between any two elements in the network.  

Finally, when a Pagerank centrality is used, we achieve the most favorable situation: influences 
between the elements are included into the calculation of final BSC goals’ priorities, the final priorities 
are comparable (there is no situation of the weight of 0.0). We can conclude that this method is the 
best way of ranking the BSC goals (among methods that are analyzed in this paper).  

In terms of future research, it would be useful to analyze other possibilities for ranking BSC goals of 
HEI. In paper [24], the final priority of some element is investigated as a two-part measure. The first 
part is related to the strength of the method, and the second is related to the ability to influence the 
other elements. PageRank centrality is related to the only the second part of the measure. However, 
PageRank is incorporated into a more complex method called SNAP method in which both parts of the 
final priority are investigated. The rankings of BSC goals using different methods are given in Table 1. 

Table 1. Rankings of FOI BSC goals using different methods. 

GOAL AHP ANP Centrality degree Closeness Betweenness PageRank 
M1 1 1 31 1 1 30 
M2 6 1 30 1 1 30 
M3 8 1 32 1 1 30 
J1 19 1 27 1 1 26 
J2 2 1 25 1 1 17 
J3 3 1 21 1 1 28 
J4 12 1 24 1 1 27 
D1 24 1 23 1 1 23 
D2 5 1 26 1 1 29 
D3 16 1 28 1 1 21 
D4 22 1 11 1 1 25 
D5 4 1 29 1 1 15 
D6 15 1 33 1 1 16 
P01 9 1 4 1 1 7 
P02 11 1 16 1 1 5 
P03 33 1 13 1 1 18 
P04 18 1 7 1 1 10 
P05 17 1 12 1 1 13 
P06 26 1 5 1 1 14 
P07 25 1 22 1 1 20 
P08 30 1 15 1 1 19 
P09 31 1 17 1 1 24 
P10 32 1 8 1 1 9 
P11 27 1 19 1 1 6 
P12 29 1 18 1 1 22 
P13 28 1 20 1 1 30 
U01 7 1 13 1 1 12 
U02 10 1 1 1 1 1 
U03 23 1 5 1 1 3 
U04 21 1 10 1 1 8 
U05 14 1 2 1 1 2 
U07 13 1 8 1 1 11 
U08 20 1 3 1 1 4 
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4 CONCLUSIONS 
For HEI it is important to identify the most crucial goals, especially the ones whose implementation 
affects on implementation of a large number of other goals.  

This paper deals with a comparison of rankings of BSC goals of HEI using different methods: AHP, 
ANP and centrality measures (centrality degree, closeness centrality, betweenness centrality, and 
PageRank centrality). Most of them show disadvantages when used for prioritization of the BSC goals. 
The best results are achieved when PageRank centrality was used.  

In the case of FOI BSC strategic map of goals, respecting the results of PageRank centrality, the most 
crucial goal is U02 Improve professional competencies and potentials of staff. The members of the 
management board of FOI agreed on that – human resources are really the most important at FOI. 
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