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Introduction
The main mission of educational institutions is to provide benefit for the society, and in order to 

ensure that they deliver their main mission, it is necessary to measure weather they have achieved their 
strategic objectives (Yuksel and Coskun, 2013).

Since 2001, based on several legislative acts in Croatia, the regional government has taken over 
from the state financing of schools, current and investment school maintenance, reconstruction, expansion 
and construction of school facilities, according to defined standards (Official Gazette, 2012). 

It introduces a new dimension in the organization and management of education at the local level 
and generates the need for a management tool that allows the performance management of the schools, 
based on financial and nonfinancial performance perspectives. 

A frequently used method of performance management is the Balanced Scorecard method 
(BSC). BSC method allows you to connect multiple targets in order to measure overall success of the 
business system in a balanced way, where “success” refers to the long-term stability and effectiveness of 
implementing a strategy to achieve your own mission (Kaplan, Norton, 1996).

The balanced scorecard approach provides a clear prescription for what companies should measure 
to ‘balance’ the financial perspective. The actual performance is measured, and corrective interventions 
are made as required, based on the difference between the measured value and an ex-pected value. 
Managers are alerted to areas where performance deviates from expectations, so they can focus their 
attention on these areas. It enables executives to truly control the execution of their strategies across the 
entire organization, or in the part of the organization they lead (Muraldharan, 2004).

Although it has flexible structure, largely dependent on the business area and specific needs of the 
organization (Davis, 2005), the main characteristics of BSC are its focus on the strategic issues of the 
organization and the monitoring of financial and non-financial indicators of organizational perfor-mances, 
grouped in different (balanced) perspectives.

The number and type of perspectives depends on the type of business system, and the most 
commonly used perspectives are:

BALANCED SCORECARD BASED APPROACH IN MODELING A 
BUSINESS INTELLIGENCE SYSTEM 

Zoran Savić1*, Miroslav Huđekr2

1Faculty of management, Sremski Karlovci, University „Union-Nikola Tesla“, Belgrade, Serbia
e-mail: savicz@famns.edu.rs

2Varazdin County, Croatia, e-mail: miroslav.hudek@vzz.hr

Abstract: This paper is a part of a wider research, the goal of which was to develop a model of strategic school 
management at the local and regional level in order to effectively manage schools. The proposed model is based on business 
intelligence, or advanced analytics of business performances that will enable timely, efficient and fair management of school 
resources, which the state has delegated to local governments.The performance management of schools should be based 
on financial and nonfinancial performance indicators. The balanced scorecard (BSC) may be a suitable method for that. This 
paper investigates the possibility of implementing balanced scorecard in the area of school management. The presented BSC 
model is developed for school management on local and regional level in Croatia. Defined are perspectives of BSC, strategic 
objectives and perfor-mance measures related to these objectives. The presented model is universally applicable. It is intended 
for founders - Local and Regional Administration in countries with similar legislation. For the application of the model any founder 
should enter realized values, master data and the scope of activities for its school system.   

Keywords: balanced scorecard, performance management, school management.

UDK: 
37:005.336.1

 10.58898/sij.v2i2.37-48

© 2023 by the authors. This article is an open access article distributed under the terms and conditions of the 
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

*Corresponding author: savicz@famns.edu.rs

https://crossmark.crossref.org/dialog/?doi=10.58898/sij.v2i2.37-48&domain=pdf 
mailto:savicz%40famns.edu.rs?subject=
mailto:miroslav.hudek%40vzz.hr?subject=
https://doi.org/10.58898/sij.v2i2.37-48
https://creativecommons.org/licenses/by/4.0/
mailto:savicz%40famns.edu.rs?subject=
https://creativecommons.org/licenses/by/4.0/


www.socialinformaticsjournal.com
38

Savić, Z., & Huđek, M. (2023). Balanced scorecard based approach in modeling a business intelli-gence system, 
Social informatics journal, 2(2), 37-48.

-	 Financial (financial performances - investors and stakeholders view)
-	 Customer (satisfaction)
-	 Internal Business Processes (efficiency that can be improved)
-	 Learning and Growth (organizational capacity and knowledge to be improved). 

For each perspective of BSC, strategic objectives (desired outcomes) and performance measures 
for these objectives are defined. Progress toward attaining an objective is assessed by one or more 
measures. As with perspectives, there are causal relationships between objectives. It is critical to set 
measurable, strategically relevant, consistent, time-delineated objectives. 

Measures are the indicators of how a business is performing in relation to its strategic objectives. In 
order to measure the value of indicators or monitor the progress value, it is necessary to set target values 
for each, as well as certain thresholds between the upper and a lower limits. The task to set targets is 
very hard and can be a source of many problems. For example, if set too high, targets create stress and 
de-motivation; if set too low, targets encourage complacency. The history values may play important role 
to set targets correctly (Meekings, Briault and Neely, 2011).

Objectives and measures are interconnected and linked to the long term vision, following a cause-
and-effect relationship. This linkage is described in the BSC strategy maps, to show relationship between 
the perspectives (Kaplan 2001). 

An initiative is a change process or activity, designed to achieve one or more objectives. The initia-
tive is what will move a measure toward its target value. 

The strategy matrix is another useful visualization and summarization tool. It displays objectives, 
measures, targets, and initiatives in one table. The strategy matrix can point to areas where scorecard 
elements might be out of balance. For example, there may be a cluster of initiatives around one objec-
tive, while other objectives have no supporting initiatives. This can be useful when prioritizing spending 
for projects. 

Balanced scorecard has been widely adopted, and has been found to be the most popular 
performance management framework in a recent survey (Rigby and Bilodeau, 2013).

Modifications of BSC perspectives were made to better adapt to a variety of industries such as the 
public sector, information systems, supply chain management, corporate and social sensitivity, etc.  

Many authors give instructions for determining goals in non-profit organizations, dividing them 
into primary and secondary objectives. The primary objectives to be achieved are financial success 
and customer relationship, and secondary objectives are internal processes and learning, growth and 
development (Kloot and Martin, 2000).  

School management in the public sector aims to achieve the goals and objectives established by 
law and to improve the general education level of society. Therefore, nonfinancial factors (service quality, 
for example) are as important as financial ones.

Having an insight into theavailable references, it can be be noted that there are no research articles 
in the area of BSC modeling that would support decision-making in the school system at the local level. 
There are only certain examples of the BSC application in the nonprofit or public sector (Northcott and 
Taulapapa, 2012), especially in health services (Radnor and Lovell, 2003), or in the in-ternal management 
of educational institutions, in order to support their mission and strategy in an in-creasingly competitive 
environment (Pereira and Nuno, 2012). 

 
Materials and methods

The main goal of the research was to define a general model of strategic school management 
at the local and regional level, based on business intelligence, i.e. advanced analytics of business per-
formances. In accordance with the goals defined in this way, the following research tasks were:

-	 explore the organization and management of the school system at the local level,
-	 explore the way of school financing at the local level,
-	 determine the non-financial performance indicators in education at the local level,
-	 create a model of performance management based on pre-defined criteria
-	 incorporate that model into a broader system of strategic school management at the local level.  

      This paper presents the results of activities in the implementation of the last two tasks - creating 
and implementing performance management model in the system of school management at local and 
regional level in Croatia.

The study is based on a sample of 33 primary and 14 secondary schools established by the 
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Varaždin County in Croatia. In total, these schools count 19,000 students and 2,800 employees (teachers 
and staff). 

The proposed BI model for decision support in school management, on the highest level, is shown 
on Fig. 1 (Hudjek, Savic and Radovic, 2017) .

Figure 1. BI model for decision support in school management

During the preparation of this model, a comprehensive analysis of the school system at the lo-cal 
level is carried out, especially the analysis of the structure of the school budget. A mathematical model for 
the financing of education at the local level was created, which gives a clear picture of the relationships 
within the school’s activities and the relationships between schools. Based on this, key performance 
indicators are defined, which will be monitored and analyzed. 

Taking into account the theoretical principles, mentioned in the previous chapter, the strategic 
management of primary and secondary school systems at the local and regional level in Varaždin County 
is defined as follows.  

The vision of the Varaždin County in the area of strategic management of the school system is 
“developing a stable education system”. From the vision defined in this way, the following objectives are 
set:

-	 Provide funds for the stable operation of schools and development,
-	 Ensure business efficiency
-	 Provide financial, educational and generational equality 
-	 Provide an environment where excellence is encouraged.

Decomposition of defined objectives is shown on Fig. 2, and the strategy to achieve the goals is 
defined as follows: 

“To develop educational system of equal opportunities where success comes through excel-lence.”
Since it is important to adapt the number and type of perspectives to the organizational context, 

traditional perspectives need to be modified. Therefore, for the school management system, the fol-lowing 
BSC perspectives are proposed: Finance, Equality, Efficiency and Excellence.  

Financing is a key activity in the strategic management of primary and secondary education. It 
should answer the question: How to provide financial resources to enable the core mission? The fi-
nancing of primary and secondary schools is carried out by the budget. The starting point was to define 
the scope of activities for primary and secondary schooling: the number of students, the number of em-
ployees and the number of class departments, as criteria for financing activities of each school. Statis-
tical analysis showed that the number of class departments is the most suitable criteria for financing, and 
regression analysis showed that polynomial mathematical model y = 329,94x2 + 3850,6x + 341704 for 
primary, and y = -361,09x2 + 58005x + 77336, for secondary education, can represent a way of financing 
primary and secondary education at the level of regional self-government, where y is an annual financial 
amount for each school, and x is the number of class departments in the school (Hudjek, 2014). 

Equality in primary and secondary education is viewed through financial, educational and gen-
erational equality, and the perspective of equality should indicate which areas, programs and activities 
should be paid attention to, in order to enable the educational system of equal opportunities. Financial 
equality refers to the determination of the minimum financial standard for material and financial ex-
penditures of schools, which must allow that regardless of their pedagogical standard, schools can op-
erate freely, and carry out their task of education. Pedagogical equality is defined through the imple-
mentation of the National Pedagogic Standard for Elementary and Secondary Education, and the task of 
regional governments is to ensure uniform pedagogical standards in all schools. Generational equality 
enables the formation of an educational system of equal opportunities, regardless of the social status of 
students.

The effectiveness of primary and secondary education can be seen through an increase of re-sults 
without an increase in funding. This approach is based on the improvement of existing systems through 
measures and activities in the field of equality and through programs of excellence. Perspec-tive efficiency 
should indicate those activities that should be implemented in order to achieve the in-tended objectives. 
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Excellence is defined through seven areas of work in schools that are extremely important for the 
functioning of education: lifelong learning, attitude towards business on the principles of good management, 
encouraging learning for competence in a real working environment, promoting sus-tainable development, 
computerisation, introduction of project financing and working with talented stu-dents. The perspective of 
excellence shows which areas, programs and activities should be used to ensure strategic advantage. 

Figure 2. Decomposition of the objectives in regional education administration   

The areas examined in this study are universal for all schools and are extremely important in 
determining educational functionality, as they demonstrate the pervasive attitude towards life-long learning 
and an entrepreneurial attitude focused around a prudent business principle, encouraging learning 
competences in the real economy, promoting sustainable development, computerisation and introducing 
financed projects for talented students.

Objectives, measures, limits and activities are defined for each perspective, and each perspec-tive 
is shown at the level of strategic decision-making, management and operational performance. For the 
purposes of this paper, only strategic level was considered. For easier tracking and the preparation of a 
computerized model, different colors and the codes are used for each part of the perspective.
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Figure 3. Perspectives of modified BSC modrl   
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Results and Discussion

Based on the decomposition of goals, measures, limits and activities for finance, efficiency, eq-uity 
and excellence, the strategic maps of objectives and measures are created.

From the strategic map of objectives (Figure 4), it is evident that the realization of the objec-tives 
from the perspective of Excellence within its limiting values, affects the implementation of the three 
objectives from the perspective of Efficiency, which belong to the secondary goals, and one ob-jective 
from an Equality perspective, which is one of the primary goals. Also, the realization of two ob-jectives from 
the perspective Efficiency affects two objectives in perspective Equality, and three objec-tives from the 
same perspective have an influence on two objectives in perspective Finance. Finally, in the perspective 
of Equality, three objectives affect two objectives in perspective Finance, and one af-fects the realization 
of a objective within the same perspective.   

Figure 4. Strategic map of objectives   

From the strategic map of measures (Figure 5), it is evident that implementation of three measures 
from the perspective of Excellence affect the three measures from the perspective of Effi-ciency, and six 
measures affect two measures from the Finance perspective.

Implementation of three measures from the perspective of Efficiency affects the two measures from 
the perspective of Finance, and two measures affect the measures within the same perspective. 

Six measures from Equity perspective have an influence on three measures from Finance 
perspective, and implementation of two measures from Finance perspective affects one measure with-in 
the same perspective. 
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Figure 5. Strategic map of measures   

Description of measures at the strategic level and their target values are presented in Table 1, 
where G is the upper limit or maximum, g is the upper threshold, d is the lower threshold, and D is the 
lower lim-it, or minimum, of each measure. When the value of the measure is between G and g, it is a 
good achievement of given objectives and no activities are required. The value of the measure between d 
and D indicates that objectives are poorly realized, and urgent activities are necessary.

Independent (leading) measures (m5, m7, m10-m22) with their realized values are directly entered 
into the BSC, and they are used for calculating dependent or lagging measures (m1, m2, m3, m4, m6, 
m8, m9).
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Table 1
Measures and target values

    Based on strategic maps, weighting factors (ki) and target values, the following formula calcu-
lates the values of the dependant measures (ms), from the values of independent measures (mi):

https://crossmark.crossref.org/dialog/?doi=10.58898/sij.v2i2.37-48&domain=pdf 


www.socialinformaticsjournal.com
45

Savić, Z., & Huđek, M. (2023). Balanced scorecard based approach in modeling a business intelli-gence system, 
Social informatics journal, 2(2), 37-48.

The elements of strategic matrix are presented on Table 2.

Table 2 
The elements of strategic matrix

Initiatives or activities on strategic level are:  
- AFSO1 - Analysis of programs and activities which ensure financial stability of elementary schools  
-	 AFSO2 - Analysis of programs and activities which ensure financial stability of secondary schools    
-	 ARSO1 - Analysis of financial needs of elementary schools  
-	 ARSO2 - Analysis of financial needs of secondary schools  
-	 ARSO3 - Analysis of the pedagogical needs of primary schools  
-	 ARSO4 - Analysis of the pedagogical needs of secondary schools  
-	 ARSO5 - Analysis of needs which ensure generational equality of elementary school students  
-	 ARSO6 - Analysis of needs of which ensure generational equality of secondary school students  
-	 AUSO1 - Training and equipping of schools for the implementation of the budget programs  
-	 AUSO2 - Training schools for writing and implementation of EU projects  
-	 AUSO3 - Training schools for writing and implementation of ENU projects 
-	 AISO1 - Analysis of programs that provide excellence in primary education
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-	 AISO2 - Analysis of programs that provide excellence in secondary education   

In the BSC method it is common to use about twenty measures (22 measures were used in this 
study), which at first glance does not seem complex and are considered to be traced manually, or by using 
simple office software tools. However, when these measures are distributed across different areas, on 
strategic, management and operational levels, and when it is necessary to collect data, create reports and 
distribute them throughout the organization, then the problems become more complex and it be-comes 
necessary to use software tools and develop computer models.

In the above described project, software tool Corporater EPM Suite has been used for the de-
velopment of a computer model of strategic school management at the local level.   

An example of using software tool is shown in Fig. 6, which presents results of measure MFSO1 – a 
share of regional budget for education in total budget, or report about measure values per year (Fig.7).

Figure 6. Results of MFSO1 measure  

Figure 7. Values of realized measures per year   
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Conclusions

In order for schools to achieve their main mission in accordance with legal regulations and the 
strategy of regional self-government, they should measure whether they have achieved strategic ob-
jectives, or not. Although known and implemented for almost 20 years, BSC has not been applied in 
school management at the regional level. As one of the first papers about BSC implementation in school 
management at local level, it shows how BSC can be adapted to the specific requirements of school 
management.

The purpose of this paper was to explore the benefits and possibilities of BSC implementation in 
school management at the local level in Croatia.

The study shows that it is possible to apply the BSC, and there are benefits in monitoring per-
formance using this method, especially in the proper and equitable financing of primary and secondary 
education. Careful and context-specific definition of the BSC perspectives, with their goals, measures and 
activities, is the most important step in the application of this method.   

 The principle of “learning from the best” is used, and the main information is obtained from publicly 
available materials and personal contacts. These data are analysed by comparing to the “best”, according 
to the criteria of the budget, the salary of employees, school equipment and pedagogical standards. 
Based on this analysis, a plan of changes, or improvements, is developed. The local author-ities now have 
a tool which can help them to answer on some of questions:

-	 Why the school has an expense, 
-	 How the school makes a decision on certain expenditure,   
-	 What are the characteristics of spending during the lifetime of the school?
-	 What happens outside the school, and has an impact on the behaviour of school expendi-tures?
-	 What are the expectations of school after spending?

Once developed, the BSC tool can be used on a wider scale (for all local and regional authori-ties in 
the country) because they share a similar vision and broader strategic objectives, aligned with the national 
strategy in education. 

The results of this study may be of importance to practitioners who wish to make BSC implementation 
more effective.

Some limitations in the study are the fact that research has covered only 1 Croatian county, out of 
21 regional self-government units. The great opportunity is to implement the methodology and ex-pand 
the research to other counties in different regions or even abroad.

The possibility of further development of this system exists in the area of bussines intelligence, 
when enough historical data is collected, and in the possibility of connecting with databases that are not 
owned by the local administration. 

Development of the system in these areas will enable obtaining new information and knowledge for 
local government, for monitoring of the actual, and predicting the future state of primary and secondary 
education in the region, proactive detection of deficiencies in future conditions in pri-mary and secondary 
education and adaptation and timely modification of the strategy of primary and secondary education.
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