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Abstract: The problem of sustainable business excellence has been investigated according to different
aspects in different fields. For a more detailed analysis, it is necessary to develop an integrative
sustainable business excellence model, respecting the baseline model of business excellence according
to the European Foundation of Quality Management, with the possibility of defining the relationships
and levels of significance of different variables. The primary goal of this paper is to present a
developed integrative model to simulate the effects of information and communication technologies,
and quality and effects of leadership improvement, as independent variables, on sustainable business
excellence in higher education institutions, as a dependent variable. The model was developed by
applying dynamic system techniques and evaluated by using statistical methods. In the sample of
17 Serbian and 21 Russian universities, the authors analyzed the information and communication
support, leadership and quality, and their impact on sustainable business excellence. According
to the simulation analysis, it was concluded that the EFQM model of self-assessment could help
produce a more customer-oriented culture in HEIs, through ICT support, leadership and quality
criteria enhancements.

Keywords: sustainable business excellence; information and communication support; quality; lead-
ership

1. Introduction

Higher education has always been a driver of development for an entire society,
as it influences the growth of the economy, culture and individual career development.
Accordingly, higher education is an area that is constantly exposed to requests for the
continuous improvement, competitiveness and sustainable development of all of the pro-
cesses carried out in higher education institutions (HEIs) [1,2]. According to Temponi [3],
continuous improvement and sustainable development in academic institutions means
exploring the needs and expectations of the institutions’ stakeholder base—which may
be students, staff, accreditation agencies, community members, governments and state
institutions—re-evaluating the effectiveness of programs and total quality initiatives at
large. Students live in an exceedingly changing world with depleting resources. Because
HEIs have to equip students to achieve their fullest potential in such an environment, the
HEIs themselves must be dynamic and flexible. The economic conditions have created
more significant concern about economic well-being and career flexibility [4]. HEIs have
to respond to this natural fear of career obsolescence and career inadequacy. Funding
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resources for education are diminishing at a rapid rate [5]. Thus, implementing and main-
taining a continuous improvement initiative in an academic environment is a challenging
but ever-increasing demand [6,7]. The expectations of the mentioned stakeholders towards
educational priorities, costs, accessibility, programmes and relevancy make it imperative
for HEIs to undergo continual assessment and improvement [8]. Having this in mind,
sustainable business excellence (SBE) could be used [9-11].

SBE is based on a business excellence (BE) concept, meaning that the exceptional levels
of performance that meet or go beyond the expectations of different groups of stakeholders
are obtained and kept, with current resource usage, which will not compromise future
generations” ability to meet their resource utilisation [12-15]. SBE represents a concept
with many influencing factors: participation, motivation, professional staff training, a focus
on customers, strategic planning, a focus on innovation and continuous improvement,
leadership, process management, and most crucially sustainable resource management [16].
As a result, SBE was the target of many researchers and professional organisations through
many models, techniques and tools [17-19].

In order to benchmark SBE on a national and international level, different award mod-
els have been developed. The most popular and the best known are the MBA (Malcolm
Baldrige Award) in the USA [20], the Edward Deming Award and European Foundation
of Quality Management (EFQM) [21,22], and other national award models (Great Britain,
Denmark, Australia, New Zeeland, Hungary, France, Serbia, Russia). The common char-
acteristic of all of the award models is that they are based on a self-assessment approach,
benchmarking, or an external assessment by the founders of the different models. Those
models are not designed or appropriate for simulation purposes. The development of an
appropriate SBE model for simulation focusing on HEISs is the primary goal of this paper.

For centuries, HEI professors have been giving lectures by traditional methods while
trying to make them more interactive. In such circumstances, information and communi-
cation technologies (ICT) represent an adequate educational transformation technology
because they provide applications and tools to help professors integrate the traditional
teaching method into a state-of-the-art ICT-based effective education system [23]. HEI
professors can access the recently published material in an intelligent ICT education system
and break down the learning outline into activities and lessons in order to gain more
content consolidation and rehearsal. The idea is that interactive lectures keep students
motivated and satisfy their learning curiosity [24]. However, HEIs never took this combi-
nation of education and an intelligent ICT education system seriously. HEIs did not fully
integrate the ICT into their education systems, which was concluded during the current
world pandemic, COVID-19.

In recent years, humanity is facing a new challenge in the form of COVID-19. Most of
the HEIs around the world are closed. This pandemic is forcing ICT into the limelight more
than ever in order to adapt and help HEIs’ educational needs. ICT provides a medium by
which HEI professors, students, and other education community members can interact and
improve the education system from the class level to the level of the national education
sector. Having this in mind, the purpose of this paper is to define an integrative model of
SBE related to ICT support, quality and leadership, and their impact on SBE in a transition
economy. Transition economies are characteristic of countries that are in the process of
moving or have recently moved from a centrally planned economic system to a market-
driven system [25], and involve concepts such as the knowledge economy, digital economy
and sustainable economy. The term is predominantly related to China, Eastern European
countries and the former Soviet countries [26].

In this paper, the authors apply EFQM as a base research model. Following their
previous research [27] on quality, ICT, leadership, process maturity, resilience, supply chain
management, competitiveness, sustainability, SBE, and other aspects, an integrative meta
model with the appropriate set of methodologies, techniques and tools are used. In this
paper, the authors show some results of the impact of ICT support, quality (of processes,
products and services) and leadership on the SBE as the dependent variable.
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In the referent literature, partial relationships among variables and each variable
structure have been analysed differently. The impact of quality based on the results of
people, processes, products and services is recognised in the EFQM model in order to
primarily achieve stakeholders’ requirements.

Additional quality management principles related to leadership, management, part-
nership and resources [28,29] are included in the analysis. Therefore, it is necessary to
consider all of those principles as variables in a newly proposed model.

The impact of ICT on HEIs’ business results has been investigated extensively in
the last twenty years, especially because it enables social interaction through various
channels [30,31], especially in COVID-19 pandemic conditions. However, it depends on
many factors, including the business environment, innovation culture, knowledge and
team engineering [30,32,33].

The impact of leadership on HEIs” business results has been analysed on the executive
level, middle management level, team level and student level [1,34]. However, this variable
has not been investigated enough for transition economies, and it is an additional challenge
for the research.

This paper is structured into five chapters. After the introduction, a review of different
closely related works which are relevant to the aim of this paper and its hypotheses is
presented in the second chapter. In the third part of the paper, an integrative model of the
SBE, based on the EFQM model, is presented along with the definition of the structure,
relations, regression functions and variables. The sample structure of the HEIs in Serbia and
Russia, and the model verification results based on the significance of the proposed model’s
relations are presented in the fourth chapter. In this chapter, the authors also analyse the
gap between the benchmarked level of SBE and one scenario for its advancement through
the improvement of ICT support, leadership, quality and strategy. At the end of the paper,
the conclusions are presented relating to the level, relationships and the possibility of
improving SBE in HEI organisations.

2. Background
2.1. EFQM Model for Bussiness Excellence in HEIs

Initially, only industrial organisations used excellence models to achieve business
excellence and success, such that business excellence was associated only with these
organisations. These excellence models were constructed by particular bodies that have
also helped industrial organisations to implement them [35]. The most prevalent BE models
were the EFQOM model in Europe and the Malcolm Baldrige model in the United States [36].
More than 59% of BE models worldwide, and 80% in Europe, were based on the EFQM
BE Model [37]. The EFQM BE model has nine initial criteria covering enablers and results.
Enabler criteria represent what an organisation does and how it does it, while result criteria
represent what an organisation achieves [13]. The five enabler criteria include:

e Leadership, focusing on the ways in which leadership is developed and what it
delivers to the organisation’s future.

e  Strategy expresses how the organisation accomplishes its mission and vision state-
ments, and it includes stakeholders in strategy development.

e  People demonstrate that organisations should be able to build an appropriate organisa-
tional culture that promotes the growth of the employees’ competencies and endorses
justice and fairness.

e Partnerships and resources characterise the ways in which organisations should
examine their ecological and social impact effectively.

e  Processes, products and services indicate that prominent organisations plan, manage
and develop their processes in order to add value for stakeholders.

The four results criteria include customer, people, society and business results:
Customer results: excellent organisations accomplish and maintain extraordinary
outcomes that meet or outpace customers’ needs and expectations [38].
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e People results: excellent organisations accomplish and maintain extraordinary out-
comes that meet or outpace their employees’ needs and expectations.

e  Society results: this criterion concentrates on contribution to society in general and cor-
porate social responsibility (CSR) in particular. CSR tends to focus on the organisations’
attempts to attain environmental, economic and social sustainability [39].

e Business results: the conventional way to measure organisational performance is
based on various criteria, such as the organisations’ profitability, quality of products
and services, and efficiency and effectiveness. However, various performance char-
acteristics may contribute to a more holistic view of the organisation, and may be
measured at the organisation, core process, or departmental level. Business results are
divided into financial and non-financial results. Organisations should consider both in
different situations, depending on the nature of their business and their structure [40].

Studies have shown that there has been more significant interest in the BE and EFQM
model implementation from various public sector organisations in the last few years.
This resulted in the EFQM developing a version of the model for the public sector [40].
Thus, the implementation of the EFQM excellence model represents an appropriate mean
for the creation of the SBE model and self-assessment in HEIs. Furthermore, the EFQM
model brings diverse tools for self-assessment, such as a questionnaire which requires
employees to score their organisation against some statements from the EFQM model.
There are various versions available, which allows the collection of opinions from many
HEI employees [41,42]. In this paper, the point value scoring system was defined based on
the model presented in [43], with slight modifications made in the Center for Quality at the
Faculty of Engineering, University of Kragujevac.

The research area related to this paper is SBE and HEIs’ overall performance. Some
authors connected and based their research on the EFQM excellence model. The EFQM
model, the 2013 version, was analysed [44] by describing the enablers (leadership, people,
strategy, partnership and resources, as well as processes, products and services) and results
(people results, customer results, society results and business results).

In the paper [45], the authors analysed HEI SBE initiatives, including research with
a case study of the HEIs’ quality management framework based on an adapted EFQM
excellence model emphasising strategic development in the context of sustainability. An
aspect of the selection of the helpful management tools for EFQM by quality function
deployment (QFD) is presented in [46].

The concept of balanced score cards versus quality award models as strategic frame-
works was analysed in [47]. Some authors discussed the aspect of the implementation of
Six Sigma in SBE [48], because Six Sigma represents a process improvement methodology
based on the application of technical statistics tools systematically and methodically to
improve quality [49]. Six Sigma consists of six steps, namely: (1) Define (D), i.e., the
selection of appropriate projects and the development of project plans and relevant process
identification; (2) Measure (M), i.e., the measurement of the process variables through data
quality checks; (3) Analyse (A), i.e., the use of graphical techniques to analyse processes;
(4) Improve (1), i.e., the improvement of the existing process through experimentation and
simulation techniques; (5) Control (C), i.e., the development of a control plan for process
improvement; and (6) Reporting (R), i.e., the reporting of the benefits of the re-engineered
process [50]. The application of the Six Sigma methodology is expected to achieve process
production with 99.99966% of cases free of defects.

The connections and relationships of the different variables in the SBE model have an
essential role. Zwan et al. [51] investigated alternative arguments and directions for the
analysis of HEIs” performance measurement. They concluded that it is necessary to consider
internal dimensions, situational factors, external innovations, dimensions and outcomes.
Starting from the EFQM model as well as previous research, the authors of this paper
aimed at the third group of goals that we need to prove, i.e., that partnership and resources
have a positive impact on customer results and society results, and that people results,
customer results and society results have a positive impact on HEIs” business results.
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2.2. ICT Support in HEIs

The first research area related to this paper is ICT support for SBE in HEI organisations.
The connection between ICT resources and e-learning has been researched in many pa-
pers [52]. However, due to pressure from a range of the mentioned stakeholders for a more
comprehensive and improved range of services from the higher education sector, related to
a simultaneously increasing pressure on sustainable resource utilisation, HEIs are currently
facing the challenges of reorienting their approaches to be more customer-focused and con-
ducting their processes in a more business-like manner. While trying to meet the demands
of stakeholders, HEIs applied self-assessment models with various questionnaires, matrix
charts, workshops, pro-forma and award simulations, ultimately resulting in the achieve-
ment of a broad acceptance of the SBE concept through a range of different goals set. These
goals include the achievement of the HEI's mission and vision, benchmarks and internal
measures, best practice, community engagement, cost-effectiveness, customer /stakeholder
satisfaction, making optimal use of all resources—financial, human and asset resources, and
the positive atmosphere in staff and student environments—integration in teaching and
research, the quality of teaching and learning, and (relative to the starting point) achieving
targets [53]. HEIs” ICT resources and e-learning synergy within the teaching process is
achieved by supporting an appropriate ICT infrastructure, implementing ICT strategy
development, managing the relations connected with ICT implementation, and the ICT
resource management process. The authors [54] presented the research results conducted
on a sample of Serbian HEIs (the data sample of the examinees consisted of 38 HEIs),
showing that there is a significant correlation between the selected variables, i.e., access to
teaching, the degree of interactivity, school computerisation, school administration, teacher
training, school reorganisation, and the quality of ICT implementation.

In contrast, the influence of ICT integration on a teaching process is significantly lower
because the success of the ICT’s integration into the teaching process does not depend solely
on the conditions created for its use. The professor requires additional teaching strategies
and methods to achieve learning objectives in the ICT classroom [55]. In this paper, the
model of the management of the ICT resources was included based on resource-based
theories. The authors started from the strategy, only for it to be followed by the definition
and purchase of the needed ICT solutions. After the delivery of the ICT solutions, their
practical implementation was observed. Finally, the contribution of the ICT to the fulfilment
of the strategy related to different roles, disciplines, skills, knowledge, experience, teaching
skills, behaviour and attitudes was evaluated at the human resources level in practice.
According to this model, the ICT strategy balances business changes with ICT support.

The literature resources indicate a high correlation between ICT support and EFQM
business excellence result criteria [40,56]. ICT mainly influences customer [57] and em-
ployee containment [58]. According to [13], one aspect of achieving SBE is contributing
to society and creating a sustainable future. Having this in mind, it can be stated that ICT
adaptation can help organisations to manage and coordinate sustainability challenges [59].
The connection between ICT and performance in business is well-proven. Studies have
shown the positive influence of ICT support on tourism [60] and agricultural [61] busi-
ness outcomes, meaning that ICT use and performance is not limited to any specific
application field.

Furthermore, personal computers and the internet significantly influence today’s HEI
education systems, transforming and developing education when properly and adequately
utilised. The internet, an essential part of ICT used to provide quality teaching, learning
and research in an academic setup [62], has influenced education competently, thereby
creating the conditions for e-teaching, e-learning, visual teaching/learning, e-training and
innovative education. Through ICT support, innovative educational ideas and sustainable
improvement are supported with a lower cost [63]. Thus, ICT presents a powerful tool that
may provide economic value for HEIs [64]. The understanding and efficient use of ICTs are
crucial causes of sustainable development and SBE.
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ICT support has been added to the SBE integrative model, and it covers ICT-related
leadership, people, strategy and partnership, and resources [65]. However, because the SBE
integrative model, based on the EFQM, already encompasses leadership, people, strategy
and partnership, and resources, it is difficult to determine the independent impact of ICT
support. Thus, it is hard to recognise the role of ICT support because other factors also
directly influence the leadership, people, strategy and partnership, and resources derived
from the SBE model. Based on previous research, the authors stated several hypotheses (as
well as the research goal in this paper) that need to be proved: ICT support is positively
correlated to quality (processes and HEI services), partnership and resources, HEI strategy,
professors and students.

On the other hand, ICT support could be observed as an aggregate variable composed
of [34]:

e  The quality of the ICT functioning, based on reliability, ease of use, possibility to
access, usefulness, and flexibility.

e  The satisfaction of ICT users (students and professors), based on the reliability of
obtaining a needed service, the speed of receiving the correct answer, empathy, and
competencies for the supplied information.

For the aggregation of the sub-variables, it is possible to use different approaches
(weighted assessment, statistical techniques and fuzzy approaches). Regarding ICT support,
the level of investment at the ICT level of the ICT strategy, the level of management
quality, and the process quality level have significant impacts [33]. In this research, the
authors observed ICT support in a broader sense than ICT equipment and support by
people, similar to Tirto et al. [66], in which the term “ICT support” was used to present
digital scientific infrastructure according to the priorities of Industry 4.0 and Education
4.0 concepts. Other similar assumptions were derived in Fonseca et al. [45], in which digital
scientific infrastructure was characterised by the advanced digitalisation and integration of
industrial manufacturing and logistics processes, and the use of the internet and “smart”
objects (machines and products) which merge the physical and virtual worlds. Thus, as
we are all deeply in the Industry 4.0 and Education 4.0 concept, ICT has to be extracted,
improved and more widely covered in the literature. According to Tirto et al. [66], in
terms of HEIs, ICT development is vital for the provision of open access to scientific data
and knowledge, and the further commercialisation of research, innovation, products and
services. Thus, we have further expanded the model presented in Calvo-Mora et al. [67].

According to the research [33,68], it could be concluded that the level of investment
made in ICT, directly and indirectly (through ICT strategy), influences the quality of
the implementation of ICT solutions in HEIs. In the listed research, it was on average
proven through different case studies and theoretical analyses that, in HEIs, there is a
positive influence between the level of investment in ICT and the quality of the ICT’s
implementation, with a higher or lower regression coefficient. The conclusion is that
investments are meaningful and, when they are supported by an ICT strategy as an
element of corporate strategy, show a higher level of quality in the implementation of the
ICT solutions.

2.3. Leadership in HEIs

The impact of leadership on HEI SBE has been analysed according to: (1) leadership on
the executive level, (2) leadership on the middle management level, (3) the team leadership
level, and (4) self-leadership. Leadership on the executive level could be transformational
or transactional, inspirational, innovative, strategic, practical, ethical, or other types [69-71].
Leadership on the middle management level is dominantly transactional, effective, innova-
tive and ICT leadership [72-74]. Organisational learning leadership frequently requires
strategic leaders to perform roles involving transformational and transactional behaviours
under different conditions [75]. Leadership on the student level [76-78] refers to team
leaders and team members. Self-leadership [73,79,80] is a less-investigated approach, espe-
cially not in the area of HEIs SBE. In all of the referenced papers, leadership is an essential
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factor (variable) affecting some other variables influenced by SBE. Accordingly, leadership
is based on the following assumptions: (1) a leader is an initiator of social changes which
could fulfil the needs of their followers; (2) a leader must integrate future changes based on
the experience of changes that happened in the past; (3) a leader must create a balance be-
tween short-term results and long-term vision; and (4) a successful transformation is a test
of leadership skills, which is created by forming a coalition for changes and development
of vision.

Consequently, in [81], the impact of higher education shared leadership on external
stakeholders was that shared leadership enables HEIs to create meaningful and lasting
changes in organisations that address external challenges. The authors approved the
proposition that the shared leadership enhances teaching performance through its effect
on the teaching process, and was based on cognitive, affective and motivational processes.
Different authors researched leadership according to many different aspects: the relation-
ship between transformational leadership and the dissemination of HEIs" goals [82-84],
hierarchical levels and their correlations [78,85,86], transformational leadership and its
variables [87,88], the effect of self-leadership [76,79], change and continuity [89,90], aspects
of authentic leadership, creativity and innovation [82], approaches to transformational
vs. non-transformational leadership in non-Western countries” HEIs [91], and leadership
and job satisfaction [92]. Elrehail [82] analysed leadership styles (authentic and trans-
formational) which influence the process and product innovation. They concluded with
relatively high correlation (0.541-0.732) and regression coefficients (0.183-0.248). Trans-
formational leadership has a higher impact on process and product innovation, while
authentic leadership has a lower impact. Different authors aimed to define the connections
and relationships between leadership and different concepts. In this research, the authors
will attempt to prove that the leadership level is positively associated with strategy process
outcome levels, partnership and resources, and ICT support in HEISs.

3. Methodology

The methodology of this study required the use of a quantitative self-assessment
questionnaire applied research approach because it focuses on analysing and evaluating
several variables and exploring their relationships. In addition, the quantitative approach
allowed comparisons between the SBE of several HEIs.

The research questions were as follows: (1) To what extent is the EFQM model ap-
propriate for HEIs? (2) Is it possible to extract ICT support from enablers in the EFQM
model and find its impact on sustainable business excellence in HEIs? (3) Is it possible to
use EFQM criteria for the assessment of the possibility of improving sustainable business
excellence in HEIs? (4) Which factors in the extended EFQM model have the highest impact
on sustainable business excellence in HEIs? (5) To what extent is the proposed model
applicable in HEIs? The SBE influencing criteria of leadership, quality and ICT support
were the independent variables in this research.

Statistical methods were used to review and analyse the results of the data from the
questionnaires. This approach enabled greater focus on each SBE variable type in order to
generate detailed and insightful conclusions.

The data was the data collected and entered into the databases. After defining the
variables, the database data was imported into the statistical data processing program (IBM
SPSS v.21). The following methods were used in the research during the preparation of this
paper: a comparative analysis from domestic and foreign literature; quality engineering
methods; and a descriptive analysis of the leadership, quality, and ICT support influencing
SBE in the considered HEIs. In addition, statistical techniques and SPSS software for multi
regression analysis were used for the data analysis.

The process of model development is defined according to the philosophy of sci-
ence [93]. In this research, the authors started from the previous research related to the
EFQM model criteria, and according to a new role in HEIs they added ICT support. For the
research question analysis, the authors used the following steps: (1) a conceptual modelling
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method for the development of the base model [94,95]; (2) a method of modelling SBE based
on the EFQM excellence model; (3) statistical methods (IBM SPSS v.2019); (4) an expert
assessment method based on appropriate questionnaires; and (5) a simulation method of
complex dynamic systems [96]. The literature sources in the previous 20 years were more
concerned with some criteria of existing BE models without sustainability. Our crucial
novelty is related to the separated impact of the ICT needed for future innovative HEIs, the
simulation of the critical factors’ impacts and finding the optimal way to enhance SBE.

For the statistical analysis, the authors selected 32 HEIs in Serbia and 45 HEIs in
Russia. Questionnaires were sent to the relevant people in charge of the management of the
HEIs. As a response, 17 HEIs in Serbia and 21 HEIs in Russia filled out the questionnaires
received. In this way, the sample covered 38 HEIs.

The HEIs in both of the considered countries are obligated to apply a process of ac-
creditation and quality improvement. A base for this process is a report of self-assessment
filed by students, staff, and other mentioned stakeholders. These self-assessment reports
are defined and reported to the management in order to inform universities and the gov-
ernmental commission of accreditation on the quality of the HEIs, funded by the Ministry
of Education. According to [97], self-assessment is a suitable methodology because it leads
to the staff themselves identifying improvement possibilities and improvement actions.
Furthermore, Zink [98] and Karapetrovic and Willborn [99] agreed that self-assessment is a
powerful management tool, and that it enables a direction for continuous improvement
initiatives in key performance areas. According to the stated facts, the research is based
on a self-assessment questionnaire based on the official EFQM questionnaire and ICT
support grounds.

The EFQM business excellence model (Figure 1) has been defined as the development
model (Figure 2) based on conceptual modelling techniques while respecting the models
defined according to the hypotheses.

PEOPLE
g RESULTS
e ) PROCESSES’ 100 points
7] ~
< PRODUCTS CUSTOMER % =)
23] — STRATEGY [|— — RESULTS — = %
9: 100 points AND 150 points = m
= | | S
SERVICES
_PARTAN]E[SSHIP_ n SOCIETY |
100 points RESOURCES 100 points RESULTS
l()’() points 100 points 150 points

Figure 1. EFQM as the model for the research [5].

In this model, 23 relations associated with hypotheses were identified (Figure 3).
Relation R1 is linked to the impact of general leadership on the effectiveness of the strategy;,
in which the executive and middle management play the dominant role. Other human
resources will also affect the strategy, the level of partnership, and resources, and it affects
the ICT leadership, but this is not included in the model. Relation R2 refers to the impact of
leadership on human resources in companies (people). It is based on the Leader-Member
Exchange (LMX) theory [70].
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Figure 2. The base research model of sustainable business excellence.
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Figure 3. The base model for sustainable business excellence simulation.

Relation R3a is related to the impact of leadership on partnership and resources, based
on a critical leadership role to establish internal and external communication channels,
and to direct employees to continuously create and perform an effective value chain [100].
Relation R3b is associated with the impact of leadership on quality (processes, products
and services), while relation R4 is essential for the research. It is related to the impact
of ICT support on the quality of processes, products and services. In this paper, this
relationship is separately analysed because of the increasing importance of the application
of ICT in the process of e-learning during the COVID 19 pandemic [101]. Relation R5a is
defined to introduce ICT support’s impact on strategy. Relation R6 is related to the impact of
leadership on ICT support, based on the Lean Six Sigma framework for quality excellence in
HEIs concept [102], and HoshinKanry [103,104], in which all of the employees participate.

Processes, products and services have crucial roles in the EFQM model. These roles
can be expressed in different ways. In this paper, the authors used the concept of quality.
In this model, a variable is defined as the quality of processes, products and services. The
value of this variable is defined as the arithmetic meaning of the process and service quality
resulting from the processes in HEIs.

Relation R5b is conducted on the impact of strategy on people, and R5c¢ is conducted
on partnership and resources.
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The previous analyses determined the impact of strategy on the development of
partnerships and engagement resources. This impact is predominantly legitimate for HEIs
in employability, flexible pedagogies, internationalisation, linking teaching and research,
and retention and success [105].

The impact of teaching resources is expressed through competence, motivation, and
other aspects of human resource involvement. This impact in the ISO 9000 series is
expressed through awareness, competence and motivation [106,107].

Relation R5d is related to the impact of the strategy on the processes, products and services.
On the other hand, strategy affects the strategy process and services strategy components.

Relation R5f refers to the impact of partnership and resources on the processes, prod-
ucts and services. Partnership affects the effectiveness of the process, oriented towards
external stakeholders and the level of resource utilisation in relation to the process’s effec-
tiveness, and thus the quality of the products and services as results of the processes.

Relationships R7a and R7b present the influence of ICT support on the people and
partnerships, and resources criteria, respectively.

Relation R8 refers to the impact of V6 (process, production and services) on V7 (people
results) and, in particular, on teaching staff satisfaction, motivation and loyalty. It is covered
by international standards ISO 10,002 and ISO 18001, and other authors [108].

Relation R9 refers to the impact of V6 (process, production and services) on V8
(customer/students results). This impact is the most investigated research area related to
quality as “a measure of satisfaction” [109].

Relation R10 shows the impact of the processes, products and services on society
results. This impact is mainly described in the ISO 14000, ISO 26000, ISO 28,000 and ISO
50,000 standards, and according to the authors of [110], too.

Variables V7, V8, and V9 impact variable V10 (business results), and are represented
through relations R11a, R11b and R11c.

The other considered relationships imply the impact of people criteria (R12) and
partnership and resources (R13) on people results, and the impact of partnership and
resources on customer (R14) and on society results (R15).

The directions of the introduced research data direction relations are derived accord-
ing to input information from the literature and the EFQM BE model. In short, leadership
is the engine, the driver and soul of all of the aspects of the quality system [67] (derived
relations R1, R2, R3a, R3b, R6). In the centre of higher education, the overall vision may be
demonstrated using clear goals shared by all: professors, students and managers. These
goals must take shape in all of the activities of HEISs via the strategic planning process [111]
(derived relations R5b, R5¢, R5d). The appropriate personnel recruitment and selection
policy, and a workforce trained, involved, and committed to quality and to the improve-
ment of the organisation’s activities must affect the correct performance and improve the
organisation’s critical processes. This leads to the achievement of better results (derived
relations R8, R9, R10, R12). Despite this, HEISs, like any other organisation, must optimise
the scarce resources they have and appropriately manage the suppliers of specific inputs,
representing a high cost in budgetary terms [112]. This will lead to the better and more
efficient management of their processes or critical activities and results. ICT transformation
is revolutionising every sector, bringing significant performance improvement to the work
of employees, strategy implementation, and relations with partners [56] (derived relations
R5a, R7a, R7b). Finally, the underlying idea in the EFQM model is that customer satis-
faction, employee satisfaction and society have a beneficial impact to produce excellent
overall business results [113] (derived relations R11a, R11b, R11c¢).

Based on this model, the research methodology was developed and divided into
four stages:

e  Based on self-assessment, the analysis of the questionnaires to determine baseline vari-
ables V1-V10 and the regression coefficient relationships between them was performed.

e  After eliminating the non-significant relationships in the base model, the final research
model was determined and confirmed for the considered sample.



Sustainability 2021, 13, 7523

11 of 25

e  After eliminating the non-significant relationships, the final model was determined,
which became the basis for the simulation.

For simulation purposes in this model, positive impacts are assumed for any relation-
ship of the simulation model, i.e., increasing the values of the cause will increase the values
of the consequences. By applying statistical analysis, it is possible to determine the impact,
the direction of the impact (positive or negative), and the correlation coefficients. Based on
the literature recommendations, a thesis that the relationships are significant if the value of
Pearson’s correlation coefficient is greater than 0.4 can be adopted.

During the simulation process, variables V1 (leadership), V5 (ICT support) and V6
(process, products and services) were increased, respectively, by 10%, 20% and 30% com-
pared to the previously determined mean values of variables V1-V10. The simulations
were used to perceive a possible increase in SBE according to the EFQM model equation:

ASBE = AV1 + AV2 + AV3 + AV4 + AV5 + AV6 + AV7 + AV8 + AV9 + AV10 (1)

4. Results
4.1. Higher Education Institutions in the Republic of Serbia and Russian Federation

The suggested model is applicable for HEIs in the Republic of Serbia and the Rus-
sian Federation. In this article, the authors showed the analysis of Serbian and Rus-
sian HEIs. The data of the universities is available on https://www.stat.gov.rs /en-US/
oblasti/obrazovanje/visoko-obrazovanje (accessed on 8 March 2021) and on https://
monitoring.miccedu.ru/websites (accessed on 9 March 2021), which include information
of the following;:

e  Educational activities: the enrolment quality, the number of students, the number of
academic competition winners, etc.

e  Scientific research: the number of articles and citations, a great deal of research, the
number of PhDs and Doctors of Science, etc.;

e  Human resources: the total number of employees, the number of teaching staff with a
doctorate, etc.

e International activities: the total number of international Bachelors students, Spe-
cialists and Master’s degree programs; the number of joint publications with foreign
universities and authors, etc.

e Infrastructure: the gross floor area, the number of PCs, the share of PCs with internet
access, the availability of a library, etc.

e  Business performance: the total HIE revenue, the income share of the scientific research
of the total revenue of the university, etc.

For the verification of the proposed models, a sample of 17 Serbian HEIs and 21 Russian
HEIs was obtained, of which informative structures regarding the number of students
are presented in Tables 1 and 2. Additionally, the Russian Federation HEIs are on the list
of the education development program of the Russian Federation (5-100-2020). The goal
of the program is to break into the world rankings. The authors chose these universities
because they are interested in developing leadership, strategy, ICT support and other
essential components for the EFQM. The list of 5-100-2020 universities can be found on
https:/ /www.5top100.ru/universities (accessed on 8 March 2021).


https://www.stat.gov.rs/en-US/oblasti/obrazovanje/visoko-obrazovanje
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Table 1. Total number of students at Serbian HEIs.

N Universities Total Number of Students
1 University of Belgrade 89,827
2 University of Arts in Belgrade 2527
3 University of Defence in Belgrade 885
4 University of Pristina with temporary 10,264
headquarters in Kosovska Mitrovica §
5 University of Kragujevac 14,053
6 State University of Novi Pazar 1680
7 University in Novi Sad 42,940
8 University in Nis 28,660
9 University Singidunum 12,523
10 Megatrend University 3526
11 University Business Academy 628
12 Educons University 543
13 Metropolitan University 720
14 Union University—Nikola Tesla 624
15 Alpha University 846
16 European University 488
17 University of Novi Pazar 570
Source: drawn up by the authors.
Table 2. Total number of students at Russian HEIs.
N Universities Total Number of Students
1 Far Eastern Federal University 41,000
2 HSE University 47,500
3 ITMO University 12,127
4 Saint Petersburg Electrotechnical University 8996
5 Kazan Federal University 32,358
6 MISIS National University of Science and Technology 7635
7 National Research Nuclear University MEPHI 5586
8 The Moscow Institute of Physics and Technology 6483
9 Novosibirsk State University 7690
10 Lobachevsky State University of Nizhny Novgorod 17,397
11 Samara University 14,283
12 Peter the Great St.Petersburg Polytechnic University 28,780
13 Tomsk State University 13,578
14 Tomsk Polytechnic University 11,720
15 Ural Federal University 33,458
16 Immanuel Kant Baltic Federal University 7548
17 Sechenov University 15,903
18 Siberian Federal University 27,572
19 South Ural State University 24,762
20 RUDN University 23,874
21 University of Tyumen 19,062

Source: drawn up by the authors.

In the Republic of Serbia, smaller HEIs with a number of students lower than 10,000 had
a dominant share of 65% in the sample, while the share of larger HEIs with a number of
students higher than 10,000 was 35%.

However, in the Russian Federation, smaller HEIs with a number of students lower
than 10,000 had a non-dominant share of 28% in the sample, while the share of larger HEIs
with a number of students higher than 10,000 was 72%.

4.2. Determination of the Initial Values of the Variables and the Relationships between Them

In order to determine the initial values of the variables, the appropriate question-
naire, according to the self-assessment EFQM model, was developed [13]. The question-
naires were sent to the HEIs” representatives. Each variable was appropriately described,
with the clarification of its structure. For the aggregation, the weighting method was
used based on expert assessment because there was not enough information about the
interviewed enterprises.
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For the HEI representatives’ statistical estimation, the authors considered the

following indicators:

Leadership (V1) can be assessed by analysing business performance, because the
leadership helps to attract more financing by both state programs and private part-
nerships. Leadership (variable V1) is decomposed on V11 (executive leadership), V12
(middle-level leadership), V13 (team leadership) and V14 (self-leadership), and the
overall value of V1 is calculated for each HEI as the arithmetic mean.

People (V2) can be assessed by analysing the number of PhDs and Doctors of Science
at the universities.

Strategy (V3) can be assessed based on an integral estimation, available on www.
monitoring.miccedu.ru (accessed on 30 June 2021) at E.8. It includes the analysis of
56 leading indicators of the development of a university.

Partnership and resources (V4) can be assessed by analysing various international
students and foreign partners.

ICT support (V5) can be assessed by analysing the number of PCs per student, printers,
server computers, internet package characteristics, video conferencing tools for online
teaching and licenses for leading software tool applications, etc.

Process, production and services (V6) can be assessed by analysing the level of ap-
plicants (exam grades and level of competition), as this data shows the quality of
education and the competitiveness of a university.

People results (V7) can be assessed by analysing the average salary of professors
compared to the average salary in a region or country.

Customer results (V8) can be assessed by analysing the revenue of a university or its
tuition costs.
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