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ABSTRACT: Intoday's dynamic and competitive environment, universities play a key role in generating, transmitting, and apply-
ing knowledge and innovation. The growing interest in evaluating university performance at national and international levels has
led to developing and applying university maturity models as effective assessment tools. This article aims to present various
approaches to modelling university maturity. A bibliometric analysis was based on publications in the Web of Science and
Scopus databases. The research query included TITLE-ABS-KEY ("maturity model” and universit*) for Scopus and TS = ("matu-
rity model" and universit*) for the Web of Sciences database. A total of 123 publication records were analysed. Materials pub-
lished between 1994 and 2024 in English were examined. A total of 123 publications were selected for the final analysis. Based
on the literature review, key factors that may influence university maturity across nine areas were identified. A theoretical Uni-
versity Maturity Model (UMM) is also presented, which should undergo expert evaluation in subsequent stages. Findings sug-
gest that the application of maturity models can significantly enhance universities' management and operational efficiency,
offering valuable insights for policymakers in formulating educational policies.

KEYWORDS: maturity model, university

Economics and Environment « No. 4(91) 2024 « pages: 1-19 DOI: 10.34659/eis.2024.91.4.938



ECONOMICS AND ENVIRONMENT 4(97) « 2024

Introduction

In today’s dynamic and competitive world, higher education plays a key role in creating, transmit-
ting and applying knowledge and innovation. As a result, more and more attention is paid to function-
ing and evaluating universities at both national and international levels. Maturity models in universi-
ties are one of the tools that have become extremely useful in assessing universities.

Higher Education Institutions are complex organisations. Although autonomous, they have to
execute a number of functions and develop a variety of procedures to ensure the fulfilment of their
duties, which inevitably raise constant challenges. The number of functions they perform and the
variety of procedures developed under their autonomy to ensure the accomplishment of all their
duties raise constant management and administration challenges. Difficulties in procedure systema-
tisation and in workflow analysis, evaluation, and optimisation carry problems not only to manage-
ment itself but also to information systems design (Zacarias & Martins, 2011).

University maturity models are a comprehensive analytical tool that enables the assessment of
various aspects of the functioning of higher education (university). These models allow the identifi-
cation of strengths, areas for improvement and elaboration of development strategies by defining the
level of maturity in areas such as management, teaching and learning, scientific research, technology
transfer, international cooperation and social involvement. Since universities are organisations,
maturity models have proven to be valuable in evaluating their process and determining by levels the
path to academic excellence (Tocto-Cano et al., 2020). According to Mintzberg (1979), based on the
interactions of people and the differentiation of their roles, the university is an organisation of “pro-
fessional bureaucracies”. A bureaucracy, for M. Weber, is an efficient organisation that defines even in
the smallest details how things should be done. Also, Weber believed that bureaucracies are the most
efficient way to organise large organisations and were a result of the inevitable rationalisation and
personalisation of society (Chiavenato, 2019). In response to the need to measure the progress
achieved by an organisation, which is also a university, maturity models have been created.

This article provides an overview of several university maturity models, highlighting their vari-
ety, applications, benefits, and drawbacks. Its goal is to showcase different methods for modeling
university maturity.

Literature review

The definition of organisational maturity, although it may vary depending on context and source,
generally refers to the degree to which an organisation is able to manage its processes resources, and
achieve its strategic goals effectively and efficiently. It can be defined as the level of development of
processes, structures, and technologies that allow the organisation to operate stable and predictably.
Maturity commonly means reaching the final stage of development or process shaping, or the degree
of intellectual, emotional or biological development of any individual organisation, person or unit
(Gluszek & Martusewicz, 2015). P. Crosby, who, in 1979, in his book entitled Quality is Free, published
the first maturity model, is believed to be a precursor of this term. It included a description of five
levels of organisational skills in using quality management methods and tools. This model showed
the development path for these skills, specifying what activities must be taken to reach the next level
of maturity. According to Kalinowski (2011), process maturity is the ability of an organisation, includ-
ing its processes, to systematically improve the delivered results in its operations. At a higher level of
detail, the maturity of the process is viewed as the field to which processes are driven, well-defined,
managed, flexible, measured and effective (Grajewski, 2012). In another approach, it is indicated that
process maturity is the degree of optimal allocation of organisational resources in stable and meas-
ured processes (Grela, 2013). The maturity process is the awareness that the processes occurring
horizontally within an organisation create that organisation (Brajer-Marczak, 2012a). Those pro-
cesses need to be managed in an appropriate way. In addition, process maturity also indicates how
the perception of processes fits into the company’s strategy. On the one hand, the level of process
maturity informs about the awareness of employees in terms of participation in business processes,
and on the other hand, how the managers use the knowledge about processes in organisational
development decisions.
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In another publication, Brajer-Marczak (2012b) defines the process maturity of an organisation
as a state in which it is possible to repeatedly achieve the same result of processes (or characterised
by a small, acceptable tilt) in relation to previously defined key factors. According to the same author,
another definition of the above-mentioned process maturity is the ability to organise effective man-
agement processes supporting the achievement of strategic goals. Brajer-Marczak points out a two-
fold relationship here: firstly, the goals of the processes must be a result of the strategic goals, and
secondly - the achievements of planned process goals enable the implementation of the strategy.

Maturity models define the current state of the organisation that results from the way the organ-
isation exists and its possibilities for the use of existing resources or previous experience, as well as
what it is not possible to achieve in the future by applying department priorities and financial
resources and methods of their implementation (Kosieradzka & Smagowicz, 2016). The maturity
model is a set of diverse tools and practices that enable the assessment of the competencies of a given
organisation in the field of management (OGC, 2007), as well as the improvement of key factors lead-
ing to achieving the assumed goals (Van Looy, 2014). In the literature on the subject of maturity
models in organisations, you can find several dozen process maturity models. Szewczyk (2018) com-
pared three maturity models: the Process and Enterprise Maturity Model (PEMM), the Business Pro-
cess Maturity Model (BPMM) and Fisher’s model. The first model of PEMM was developed by M.
Hammer, a specialist in reengineering theory, in 2000-2006. According to this model, to determine
process maturity, you have to analyse two areas: process enablers and enterprise capabilities (Ham-
mer, 2007; cf. Power, 2007). The second model is Business Process Maturity Model (BPMM) which
the owner is the Object Management Group. BPMM model points out five levels of process maturity:
initial, managing, standardised, predictable and innovative (OMG, 2008). The third model is written
by D.M. Fisher. The author of the model clearly emphasises the nonlinearity and complexity of the
process of increasing the maturity of the organisation, in which he distinguishes and describes
5levels of change (Fisher, 2014). Those levels are strategy, control, people, technology, and processes.
For each of the levels mentioned before, Fisher’s model defines five levels of maturity (silo organisa-
tion, tactically integrated organisation, process-driven, optimised organisation, and intelligent oper-
ational network).

Kosieradzka and Smagowicz (2016) compared twenty maturity models from seven management
areas. Those seven areas are: process management, production management, project management,
software development management, administration management, quality management, risk and
continuity speed of action management. Below the authors systemised those models according to
division (cf. Kosieradzka, 2016).

1. In process management:

1.1. Business Process Maturity Model developed by OMG.

1.2. Business Process Maturity Model developed by Gartner.

1.3. Process and Enterprise Maturity Model developed by Hammer.

2. In production management:

2.1. Productivity Management Model developed by Kosieradzka.
3. In project management:

3.1. Project Management Maturity Model developed by Kerzner.

3.2. PRINCE 2 (P2M) Maturity Model developed by Office of Government Commerce.

3.3.0PM3 developed by Project Management Institute.

3.4.P3M3 developed by Cabinet Office.

4. In software development management:

4.1. Capability Maturity Model Integration developed by Software Engineering Institute.

4.2. Process Maturity Framework.

4.3.1T Service Management Maturity Model.

4.4. Model Control Objectives for Information and related Technology developed by ISACA and IT

Governance Institute.
5. In quality management:

5.1. Quality Management Maturity Grid developed by Crosby.

5.2.1S0 9004.

5.3. EFQM developed by European Foundation for Quality Management.
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6. Inrisk and continuity speed of action management:

6.1. Business Continuity Maturity Model developed by Virtual Corporation.

6.2. Enterprise Risk Management Maturity Model.

6.3. Risk and Insurance Management Society Maturity Model.

7. In administration management:

7.1. Planning of institutional development.

7.2.Common Assesment Framework.

As it is seen there are many relevant maturity models in literature. In one study, a list of three
maturity models was pointed out. In other study, twenty maturity models were found. One more
study shows nine categories of selected Maturity Models connected with universities (Tocto-Cano et
al,, 2020). Those are the categories:

Maturity models oriented towards teaching.

Maturity models oriented towards Information and Communication Technology (ICT).

Maturity models oriented towards student monitoring.

Maturity models for intellectual capital.

Maturity models for E-Learning.

Maturity models aimed at evaluating university entrepreneurship.

Maturity model oriented to the employability of graduates.

Maturity model oriented to the strategic planning of universities.

Maturity model for IT governance in university institutions.

In one more study (Duarte & Martins, 2013), it is shown comparison between nine educational
maturity models. Most models found are based on CMM or on the staged representation of CMMI. The
presented models by Duarte and Martins (2013) have the same five levels of maturity. They all sug-
gest attributes that the organisation should possess to be positioned at each stage. However, unlike
the model in which they were based, most teaching maturity models do not explicitly identify any key
process areas. Only the models developed by Dounos and Bohoris (2010) and by Marshall and Mitch-
ell (2002, 2004, 2005, 2006a, 2006b, 2008, 2009) provide these areas as well as the methodologies
and evaluation techniques to assess the fulfilment of requirements, to effectively place an organisa-
tion in a certain level of maturity.

Also strengths and weaknesses of the educational maturity models are shown in his article. Those
maturity models which focused on Higher education institution are:
eMM (Marshall & Mitchell, 2002),

MRAIES (Petrie et al., 2009),

ICTMMEI-DV (Bass, 2010),

CMMI-ISC (White et al., 2003),

OCDMM (Neuhauser, 2004),

LPMM (Thompson, 2004),

ITIL-ITSMM (Wang & Zhang, 2007),

CEMM (Lutteroth et al., 2007),

CMMI - TQM (Dounos & Bohoris, 2010).

Selection of models to present in this article is based on subjective assessment of the authors and
is connected with university as an organisation.

O XN
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Research methods

Researchers frequently use bibliometric analysis, particularly when exploring a specific research
topic. Given the vast number of available publications, this method aids in the identification, synthe-
sis, analysis, and critical evaluation of their content (Keathley-Herring et al.,, 2016; Gudanowska,
2017; Bornmann & Haunschild, 2017; Cichowicz & Rollnik-Sadowska, 2018; Glinska & Siemieniako,
2018; Siderska & Jadaa, 2018; Czerniawska & Szydto, 2020; Lenert-Gansiniec, 2021; Szpilko et al,,
2023). The bibliometric analysis aims to provide knowledge about the main research directions in a
field, research trends, changes in the number of publications over the years, the most productive
authors, journals, countries, or research units (Nifierola et al., 2019; Szum, 2021).
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The research process was conducted following a methodology comprising seven distinct phases
(Szpilko et al., 2023). These phases encompassed the (1) selection of bibliographic databases, (2) the
choice of keywords, and (3) the criteria to narrow down the search for publications. (4) Subsequently,
data extraction and selection was performed, (5) followed by the analysis of the selected publica-
tions. The last two phases involved (6) identifying research areas and (7) defining thematic clusters
(Figure 1).
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Figure 1. Methodology of bibliometric analysis

The bibliometric analysis was based on publications available in Web of Science and Scopus data-
bases. It covers publications containing the phrases (“maturity model” and universit*) in the title,
abstract and keywords. The search was conducted for materials published between 1994 and 2024
in English. Articles, proceedings papers, conference papers, books, book chapters and reviews were
considered. Other publication types (early access, editorial materials, retracted publications, notes)
were rejected. The results of the first search are presented in Table 1.

An initial search for the term “maturity model” and universit* across the entire set of articles in
the first sample yielded 25 154 records in Scopus and 15 494 records in Web of Science. However,
after initial analysis, it became apparent that many of these publications were not directly related to
the study area. Only after narrowing the search criteria did the number of publications decrease.
Ultimately, there were 151 records from the Scopus database and 132 from the Web of Science data-
base.
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Table 1. Search results

Stage Web of Science Scopus

First search

Research query ALL: “maturity model" and universit*  ALL: “maturity model" and universit*
Number of articles before inclusion criteria 15494 25154

Number of articles after inclusion criteria 2390 4766

Second search

TOPIC: ("maturity model” TITLE-ABS-KEY: ("maturity model"
Research query R N
and universit¥) and universit*)
Number of articles before inclusion criteria 146 258
Number of articles after inclusion criteria 132 151
Content evaluation and final selection of articles 123

Source: authors’ work based on the Scopus and Web of Science databases.

In the next stage, the files were downloaded in CSV format. Subsequently, data from the two
databases were merged, and duplicates were removed. Ultimately, after reviewing all the records,
123 publications were selected for assessment. From the authors’ perspective, it was important to
explore the interest in the topic over the years as well as the most frequently cited articles. The next
step involved using the VOSviewer program to generate a map that reflects the co-occurrence of key-
words in the analysed set of publications. The next step involved using the VOSviewer program to
generate a map that reflects the co-occurrence of keywords in the analysed set of publications.

Results of the research

Initially, the authors observed a growing interest in the subject over the years (Figure 2). It is
important to highlight that the exploration of issues related to university maturity models increased
notably after 2008. Moreover, a substantially higher number of publications was identified in the
Scopus database compared to the Web of Science.
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Figure 2. Number of publications in the field of university maturity model in Scopus and Web of Science (indexed
from January 1994 to September 2024)

Source: authors' work based on the Web of Science and Scopus.
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The next question concerned the most frequently cited publications. It can be seen that an aver-
age number of citations was recorded in both databases. Noteworthy are the articles published in the

Journal of Intellectual Capital (Table 2).

Table 2. The most cited articles related to the topic of uniformed services

No. Authors

ScopUs Web of
P Science
1. Ganzarain and Three stage maturity model in SME's towards  Journal of Industrial 262 202
Errasti (2016) industry 4.0 Engineering and Manage-
ment
2. Secundo et al. Managing intellectual capital through a collec- | Journal of Intellectual 145 115
(2016) tive intelligence approach: An integrated Capital
framework for universities
3. Secundo et al. Intangible assets in higher education and Journal of Intellectual 120 110
(2010) research: Mission, performance or both? Capital
4, Secundo et al. An intellectual capital maturity model (ICMM)  Journal of Intellectual 110 112
(2015) to improve strategic management in Euro- Capital
pean universities: A dynamic approach
5. Pee and Kankan- | A model of organisational knowledge man- Journal of Information 91 54
halli (2009) agement maturity based on people, process, | and Knowledge Manage-
and technology ment
6. Secundo et al. Intellectual capital management in the fourth | Journal of Intellectual 84 91
(2018) stage of IC research: A critical case study in | Capital
university settings
7. Secundo et al. Mobilising intellectual capital to improve Journal of Intellectual 63 49
(2017) European universities' competitiveness: The | Capital
technology transfer offices' role
8. Frondizi et al. The evaluation of universities' third mission Sustainability 61 45
(2019) and intellectual capital: Theoretical analysis
and application to Italy
9. Dziminska et al. Trust-based quality culture conceptual model | Sustainability 52 169
(2018) for higher education institutions
10. Dayan and Evans | KM your way to CMMI Journal of Knowledge 51
(2006) Management
1. Heinemann and Smart university: Literature review and cre- Smart Innovation, Sys- 39
Uskov (2018) ative analysis tems and Technologies
12. Secundo et al. Measuring university technology transfer Measuring Business 37 30

(2016)

Article title

efficiency: a maturity level approach

Journal

Excellence

Number of citations

Note: N/A — not applicable.
Source: authors' work based on the Scopus and Web of Science databases.

In the context of bibliometric analysis, keywords frequently associated with the topic of univer-
sity maturity modelling were identified. The analytical process utilised VOSviewer software. The
resulting dataset consisted of 145 words or phrases that appeared at least three times in the key-
words of 123 analysed articles. The dataset also included terms unrelated to the main topic of the
analysis (e.g, ‘article, ‘analysis, ‘survey, ‘literature review’). To systematise the keyword set, unnec-
essary terms (related to the topic of analysis) were intentionally excluded. Terms and abbreviations
with similar meanings were standardised. The refined dataset contained 98 keywords. The most
frequent terms and their interrelations are illustrated in Figure 3. The names of the individual clus-
ters are presented in Figure 4.
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Figure 3. Keyword co-occurrence map of university maturity model
Source: authors' work using VOSviewer software.
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Figure. 4. Thematic clusters of a university maturity model
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The analysis generated nine clusters containing keywords (Table 3):

yellow cluster: knowledge and development (e.g. Harin et al., 2024; Korzeb et al., 2024; Alghail
etal, 2017, 2022, 2023; Ilker Murat et al., 2023; Peck, 2023; Cardoso & Su, 2022; Su & Cardoso,
2021; Edirisinghe et al,, 2021; Rico-Bautista et al., 2022; Secundo et al., 2010, 2015, 2016, 2017,
2018; Frondizi et al., 2019; Katiliute & Daunoriene, 2015; Kitagawa & Lightowler, 2013; Pee &
Kankanbhalli, 2009; Dayan & Evans, 2006; Teah et al., 2006),

green cluster: HRM (e.g. Behroozi & Khodadadi, 2017; Llamosa-Villalba et al., 2014; Kropsu-Veh-
kapera & Kess, 2013; Pee & Kankanhalli, 2009),

red cluster: education (e.g. Naim & Malik, 2023; Santally et al., 2020; Annan-Diab & Molinari,
2017),

light blue cluster: digitalization (e.g. Kalender & Zilka, 2024; Pafios-Castro et al., 2024; Acuna et
al,, 2024; Teichert, 2019; Jaico et al.,, 2019; Uhl & Gollenia, 2016; Bianchi & de Sousa, 2015),
dark blue cluster: organisational culture (e.g. Aboramadan, 2021; Moreira et al, 2021;
Dziminska et al., 2020; Marshall, 2010),

grey cluster: staregy (e.g. Szpilko & Ejdys, 2022; Kobylifiska et al., 2024; Fowler, 2019; Heine-
mann & Uskov, 2018; Ganzarain & Errasti, 2016),

purple cluster: collaboration (e.g. Silva et al., 2021; Frondizi et al., 2019; Awasthy et al,, 2018;
Othman & Omar, 2012),

dark green cluster: security and investments (e.g. Moczydtowska et al.,, 2023; Miller et al., 2014;
Sheen & Chung, 2011; Carcary, 2012),

blue cluster: quality (e.g. Anthony & Antony, 2016, 2022; Painén-Paillalef et al., 2022; Maciag,

2019; Dziminska et al., 2018; Llamosa-Villalba & Méndez Aceros, 2010).

Table 3. Cluster names, keywords and generated factors in the university maturity modelling area

No.

1.

Cluster name

Selected keywords

Factors that can influence the maturity of a university

Knowledge and = knowledge management, innovation, + Opportunities for training and development
development evaluation, engineering research, techno- + Level of knowledge transfer
logy transfer, intellectual capital, capability ~ + Level of achievement of sustainable development
maturity model, knowledge management goals
maturity, sustainable development, * Involvement in technology transfer
innovations * Measures to conduct innovative research
+ Level of commercialization of research results
Human human resource management, societies + Leadership style
Resource and institutions, managers, personal «Ability to recruit, develop, and retain highly qualified
Management | software process, leadership academic and administrative staff
+ Distribution of roles and responsibilities
+ Transparency of regulations
« Opportunities for advancement
+ Access to psychological support
* Health protection
Education higher education, teaching, learning matu- | + Quality of educational programs
rity model, interactive method, learning « Diversity of teaching methods
systems, agile methods, learning objects, + Opportunities for training and development
personal training, quality of teaching, + Level of innovation in teaching
decision making, e-learning maturity model, =+ Level of matching of programs of study to labour
students market needs
+ Student engagement
Digitalization digital transformation, information use, + Level of implementation of modern IT technologies
information systems, e-learning, maturity + Level of implementation information management
levels, computer-aided instruction, systems
information technology
Organisational | organisational culture, behaviours, + Atmosphere at the university
culture organisational change, management + Level of alignment of personal and organisational

values

+ Level of acceptance of the organisational structure
+ Level of understanding of the mission
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No.  Cluster name Selected keywords Factors that can influence the maturity of a university
6. Strategic strategy, process, project management + Ability to plan long-term strategic development
management maturity + Transparency in management

+ Capacity to respond to change
+ Ability to allocate resources efficiently
+ Level of engagement engage in regional development

projects
7. Collaboration  universities collaboration, university- + Cooperation with business
industry collaboration, smes, international |+ Cooperation with stakeholders
cooperation + International cooperation
+ Cooperation between universities
8. Risk and security, cybersecurity, risk assessment, + Effectiveness of risk management strategies
financial safety engineering, investments, project + Sense of security

management management

+ Measures to conduct innovative research
+ Ability to acquire projects

+ State policy on university funding

+ Possibility of obtaining external funding

9. Quality quality control, process engineering, + Organisation's image

management | software engineering, cmm + Availability of modern laboratories, libraries, informa-
tion technology and educational resources

+ Participation in national and international rankings

+ Obtaining accreditation from reputable institutions
assessing the level of education and research

+ Level of internationalisation

Source: authors' work using VOSviewer software.

Based on the literature review, factors influencing university maturity were generated (Figure 5).
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Figure 5. Factors that can influence the maturity of a university
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These factors should be subjected to expert evaluation in order to make a selection and deter-
mine their strength of influence and dependencies. On the basis of the data collected and the expert
research carried out, a maturity model for universities can be created.

The University Maturity Model (UMM) can be built based on selected components that reflect the
key areas of the university (Figure 6).

Knowledge and development

uality mangdement rce Management
Y 9

Risk and financial management Edycation

Collaborgtion Digigalization

Strategic manageme piZational culture

Figure 6. The University Maturity Model

Five levels of maturity can be used for each area. This model will help to assess how well the
university is performing in certain aspects and identify areas that need further development.

Example levels and how they fit into the different areas are presented below. It should be empha-
sised that this is only a preliminary proposal, which should be subject to expert evaluation.

Maturity Levels:

e Level 1: Initial (Ad hoc) - Processes and actions are reactive, often based on random decisions.
There are no defined procedures or strategies.

e Level 2: Structured (Repeatable) - Processes begin to be structured, but they are still managed
informally. Basic procedures start to emerge, but their implementation is inconsistent.

¢ Level 3: Standardized (Defined) - Actions and procedures are formally established, and processes
are repeatable and documented. Systematic oversight of process implementation starts to appear.

e Level 4: Optimized - Processes are continuously monitored and optimised. There are mecha-
nisms for assessment and continuous improvement.

¢ Level 5: Innovative (Advanced) - The university actively pursues innovation and is a leader in its
field. Processes are highly integrated and based on best practices.

Model Components:

Knowledge and Development:
e Level 1: No structured policy for research and development.
¢ Level 2: The university begins to develop research programs, but lacks a long-term strategy.
¢ Level 3: Well-defined research policy with regular participation in research projects.
¢ Level 4: The university actively collaborates with external partners and utilises research grants.
¢ Level 5: The university is a leader in innovation and research with global reach and activity.
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Human Resource Management:

e Level 1: No formal procedures for recruitment and staff development.

e Level 2: Basic recruitment and employee evaluation processes begin to emerge.

¢ Level 3: The university implements competency development programs and career paths.

e Level 4: Systematic employee performance evaluation and skills development.

¢ Level 5: The university promotes a culture of continuous development and innovation in HR
management.

Education:

¢ Level 1: Traditional, lecture-based teaching approach.

¢ Level 2: The introduction of new teaching methods, such as project-based learning, begins.

¢ Level 3: The university introduces innovative teaching programs with a greater focus on interac-
tivity.

e Level 4: Modern teaching approaches that integrate digital technologies.

e Level 5: Personalized learning paths with full integration of digital technologies.

Digitalisation:

¢ Level 1: No structured approach to digitalisation.

e Level 2: Initial attempts to implement digital solutions, such as e-learning.

¢ Level 3: Digital systems support educational and administrative processes.

¢ Level 4: Digitalization encompasses all aspects of university operations, from education to man-
agement.

¢ Level 5: The university is a digital leader with advanced systems based on Al and data analytics.

Organzational Culture:

e Level 1: Ad hoc and fragmented culture, values are inconsistent, communication is dispersed, and
employee engagement is low. There is a lack of shared vision and identity.

¢ Level 2: Emerging cultural framework, employee engagement begins to develop, but the sense of
belonging is limited to certain groups.

¢ Level 3: Defined and shared culture, established values are widely accepted. Collaboration and
engagement among employees and students are strengthened.

e Level 4: Strong, adaptive culture, high levels of engagement and collaboration. Values are inte-
grated into daily operations.

¢ Level 5: Dynamic culture promoting innovation, inclusivity, and continuous improvement.

Strategic Management:

e Level 1: No long-term strategy, actions are taken ad hoc.

e Level 2: The strategy is developed but implemented in a limited capacity.

¢ Level 3: The strategy is systematically implemented, and its effects are monitored.

¢ Level 4: Regular strategy reviews and adaptation to changing conditions.

¢ Level 5: The university proactively responds to changes in the environment and shapes future
trends.

Collaboration with External Stakeholders:

e Level 1: No regular contact with external stakeholders.

e Level 2: First contacts with external partners are being established.

¢ Level 3: Collaboration with external stakeholders is formalised.

¢ Level 4: Active partnerships with businesses and external organisations, participation in interna-
tional projects.

e Level 5: The university is a key partner for various external stakeholders and a leader in interna-
tional collaboration.

Risk and Financial Management:
¢ Level 1: No formal risk and financial management in place.
e Level 2: The university starts to introduce basic risk management and budgeting mechanisms.
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¢ Level 3: The university applies formal financial management processes and budget monitoring.

¢ Level 4: Effective risk and financial management with the use of advanced analytical tools.

¢ Level 5: The university has innovative risk and financial management mechanisms, allowing it to
respond quickly to changing market conditions.

Quality Management:

¢ Level 1: No systematic quality management.

¢ Level 2: Initial steps towards quality management, but no formalised processes.

¢ Level 3: Implementation of a quality management system based on standards and procedures.

¢ Level 4: Regular quality assessment and implementation of corrective actions.

¢ Level 5: A comprehensive quality management system where the university continuously raises
its standards.

The University Maturity Model (UMM) allows for the assessment of development levels in each
key area and helps identify needs for further development. It can be used for internal audits, strategy
development, and as a benchmarking tool in comparison to other universities.

The University Maturity Model (UMM) provides a structured framework for assessing a universi-
ty’s development across multiple core areas, facilitating internal evaluations and strategic planning.
It classifies progress into five distinct levels, ranging from reactive, ad hoc practices (Level 1) to highly
innovative, integrated processes (Level 5). Each area of university operation, such as Knowledge and
Development, Human Resource Management, Education, and Digitalization, is evaluated according to
these maturity levels, with corresponding criteria to assess the sophistication and integration of pro-
cesses. For instance, in Knowledge and Development, a university at Level 1 lacks a structured policy
for research, whereas at Level 5, it leads in global innovation and research activities. Similarly, Digi-
talization progresses from rudimentary attempts at implementing digital solutions (Level 2) to fully
integrated, Al-driven systems (Level 5). These examples highlight how the model captures both the
evolution of organisational structures and the university’s ability to innovate.

A critical aspect of UMM is its capacity to identify areas requiring further growth by evaluating
each domain individually, supporting both long-term planning and comparative benchmarking with
peer institutions. However, as emphasised, this model remains a preliminary proposal that requires
expert evaluation and refinement to ensure its effectiveness in various educational and operational
contexts.

Limitation and future research

The research was limited to the use of Scopus and Web of Science databases, excluding other
databases like Google Scholar or national repositories, which may contain relevant publications. The
analysis only included articles published in English. Studies in other languages that might provide
valuable insights were not considered, potentially introducing a language bias.

The theoretical University Maturity Model (UMM) proposed in the study has not yet undergone
expert validation. As a result, its applicability and accuracy in different educational and operational
contexts remain to be confirmed.

Future research should focus on validating the theoretical University Maturity Model through
consultations with experts from various fields. This could involve both internal stakeholders (aca-
demic staff, administration) and external ones (business partners, policymakers).

Research could focus on comparing the maturity levels of universities in different regions of the
world, taking into account local contexts and specific educational challenges. Such a global review
would provide a better understanding of the diversity of needs and strategies.

It would be beneficial to investigate how the level of university maturity correlates with educa-
tional, research, and social outcomes. Future studies could analyse the impact of organisational matu-
rity on teaching quality, research results, and international cooperation.
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Conclusions

In today’s fast-evolving educational landscape, universities face growing pressures to assess and
optimise their processes. Maturity models have emerged as valuable tools for evaluating university
operations across various dimensions, such as research, education, management, and technology
transfer. These models provide a structured approach to analysing strengths, identifying areas for
improvement, and developing strategies for growth.

The article explores various university maturity models. It emphasises that higher education
institutions, despite their autonomy, face constant management challenges that can be addressed by
using these models to systematise procedures and improve workflow efficiency.

A bibliometric analysis was conducted using databases such as Web of Science and Scopus, ana-
lysing publications that discuss maturity models in university contexts. The analysis revealed an
increasing interest in the topic, particularly since 2008, with key themes emerging in areas such as
knowledge management, digitalisation, human resource management, and quality control. Nine the-
matic clusters were identified, representing key factors influencing university maturity.

The generated factors in the context of university maturity are crucial for understanding how
various aspects of academic operations can influence institutional development. In the maturity
model, based on bibliometric analysis and existing models from the literature, several key areas have
been identified (such as knowledge management, digitalisation, human resource management, edu-
cation, strategic management, risk and financial management, collaboration with external stakehold-
ers, and quality control), which together form a comprehensive structure for assessing the maturity
of universities.

The process of creating a maturity model for universities was based on the gathered literature
and conducted bibliometric research, which helped identify the most frequently mentioned factors
and their impact on university operations. The aim of the model is to systematise the university’s
activities across various areas and allow for their evaluation on five maturity levels: from the initial
(ad hoc) stage through structured, standardised, optimised, and finally, to advanced and innovative
stages.

In this approach, the maturity model serves as a diagnostic tool, enabling the assessment of how
well a university performs in various aspects of its operations. It also helps in setting development
priorities, identifying weak points, and determining potential areas for improvement. Furthermore,
such models can be employed to create quality management strategies and develop long-term devel-
opment plans, which in turn enhances the university’s competitiveness on the international stage.

Through this approach, universities can more effectively manage their resources and better
respond to the needs of students, staff, and external stakeholders, such as businesses or research
institutions. Ultimately, this model aims to support universities in their pursuit of academic and oper-
ational excellence.

Overall, the document underscores the importance of applying maturity models in higher educa-
tion to foster continuous improvement and adaptability in a competitive and dynamic global environ-
ment.

The contribution of the authors

Conceptualisation, ].S., A.S., and EDP; literature review, A.S.; methodology, ].S.; formal analysis, ].S.; writing, ].S.
and A.S.; conclusions, ].S., A.S. and EDP.

References

Aboramadan, M. (2021). Servant leadership and followers’ creativity: does climate for creativity matter? Evi-
dence-Based Hrm-A Global Forum for Empirical Scholarship, 9(1), 78-94. https://doi.org/10.1108/EBHRM-
01-2020-0012

Acuna, J. M. M., Hernandez-Perlines, F, & Cisneros, M. A. 1. (2024). Digital transformation model for universities:
A preliminary proposal. International Journal of Education and Practice, 12(3), 864-895. https://doi.org/
10.18488/61.v12i3.3762

14

DOI: 10.34659/eis.2024.91.4.938


https://doi.org/10.1108/EBHRM-01-2020-0012
https://doi.org/10.1108/EBHRM-01-2020-0012
https://doi.org/10.18488/61.v12i3.3762
https://doi.org/10.18488/61.v12i3.3762

ECONOMICS AND ENVIRONMENT 4(91) * 2024

Alghail, A. A, Yao, L., & Kie, C. J. (2017). Importance of project-oriented organisational culture in knowledge
management processes. Global Journal for Research Analysis, 6(6), 400-403. http://umpirump.edu.my/id/
eprint/21809/

Alghail, A., Abbas, M., & Yao, L. (2023). Where are the higher education institutions from knowledge protection:
a systematic review. VINE Journal of Information and Knowledge Management Systems, 53(3), 387-413.
https://doi.org/10.1108/VJIKMS-09-2020-0166

Alghail, A, Yao, L., Abbas, M., & Baashar, Y. (2022). Assessment of knowledge process capabilities toward project
management maturity: an empirical study. Journal of Knowledge Management, 26(5), 1207-1234. https://
doi.org/10.1108/JKM-03-2021-0180

Annan-Diab, F, & Molinari, C. (2017). Interdisciplinarity: Practical approach to advancing education for sustain-
ability and for the Sustainable Development Goals. International Journal of Management Education, 15(2),
73-83. https://doi.org/10.1016/j.ijme.2017.03.006

Anthony, S. G., & Antony, ]. (2022). Lean Six Sigma in Higher Education Institutions: The Need to Change. Bingley:
Emerald Group Publishing Ltd. https://doi.org/10.1108/9781803826011

Anthony, S., & Antony, J. (2016). Academic leadership and Lean Six Sigma: A novel approach to systematic litera-
ture review using design of experiments. International Journal of Quality and Reliability Management,
33(7),1002-1018. https://doi.org/10.1108/IJQRM-03-2015-0047

Awasthy, R, Flint, S., Jones, R. L., & Sankaranarayana, R. (2018). UICMM: A Maturity Model for University-Indus-
try Collaboration. Proceedings of the IEEE International Conference on Engineering, Technology and Innova-
tion, Stuttgart, Germany, 1-8. https://doi.org/10.1109/ICE.2018.8436266

Bass, ]. M. (2010). A New ICT Maturity Model for Education Institutions in Developing Countries. Manchester:
Centre for Development Informatics.

Behroozi, M., & Khodadadj, S. (2017). Determination of maturity level of human resource capability based on the
pattern of (PCMM) in Azad University of Bushehr. Iran. Turkish Online Journal of Educational Technology,
787-791. https://iris.unipa.it/retrieve/e3ad891b-d9de-dale-e053-3705fe0a2b96/2017_10_1.pdf

Bianchi, I,, & de Sousa, R. D. (2015). IT governance for public universities: Proposal for a framework using Design
Science Research. Espacios, 36(21), 3. https://www.revistaespacios.com/al5v36n21/153621E3.html?utm_
source=chatgpt.com

Bornmann, L., & Haunschild, R. (2017). Quality and impact considerations in bibliometrics: a reply to Ricker.
Scientometrics, 111(3), 1857-1859. https://doi.org/10.1007/s11192-017-2373-3

Brajer-Marczak, R. (2012a). Efektywno$¢ organizacji z perspektywy modelu dojrzatosci procesowej. Zarzadza-
nie i Finanse, 1(3), 513-523. http://bazekon.icm.edu.pl/bazekon/element/bwmetal.element.ekon-ele-
ment-000171247431 (in Polish).

Brajer-Marczak, R. (2012b). Modele dojrzatosci procesowej w rozwoju organizacji. In A. Stabryta & S. Wawak
(Eds.), Metody badania i modele rozwoju organizacji (pp. 197-207). Krakéw: Mfiles.pl. (in Polish).

Carcary, M. (2012). Developing a framework for maturing IT risk management capabilities. Proceedings of the
6th European Conference on Information Management and Evaluation, Cork, Ireland, 33-40.

Cardoso, E., & Su, X. (2022). Designing a Business Intelligence and Analytics Maturity Model for Higher Educa-
tion: A Design Science Approach. Applied Sciences, 12(9), 4625. https://doi.org/10.3390/app12094625

Chiavenato, I. (2019). Introduccién a la teoria general de la administracion. Mexico City: McGraw-Hill Interamer-
icana. (in Spanish).

Cichowicz, E., & Rollnik-Sadowska, E. (2018). Inclusive growth in CEE countries as a determinant of sustainable
development. Sustainability, 10(11), 3973. https://doi.org/10.3390/su10113973

Crosby, P. (1979). Quality is Free. The Art of Making Quality Certain. New York: McGraw-Hill Book Company.

Czerniawska, M., & Szydto, ]. (2020). The Worldview and Values - Analysing Relations. WSEAS Transactions on
Business and Economics, 17, 594-607. https://doi.org/10.37394/23207.2020.17.58

Dayan, R., & Evans, S. (2006). KM your way to CMML. Journal of Knowledge Management, 10(1), 69-80. https://
doi.org/10.1108/13673270610650111

Dounos, P, & Bohoris, G. (2010). Factors for the Design of CMMI-Based Software Process Improvement Initia-
tives. 14th Panhellenic Conference on Informatics, Tripoli, 10-12 September 2010, 43-47. https://doi.org/
10.1109/PCL.2010.46

Duarte, D., & Martins, P. V. (2013). A Maturity Model for Higher Education Institutions. Journal of Spatial and
Organizational Dynamics, 1(1), 25-45. https://www.jsod-cieo.net/journal/index.php/jsod/article/view/2

Dziminska, M., Fijatkowska, J., & Sutkowski, £.. (2018). Trust-based quality culture conceptual model for higher
education institutions. Sustainability,10(8), 2599. https://doi.org/10.3390/su10082599

Dziminska, M., Fijatkowska, J., & Sutkowski, f.. (2020). A conceptual model proposal: Universities as culture
change agents for sustainable development. Sustainability, 12(11), 4635. https://doi.org/10.3390/su1211
4635

Edirisinghe, R., Pablo, Z., Anumba, C., & Tereno, S. (2021). An actor-network approach to developing a life cycle
bim maturity model (Lcbmm). Sustainability, 13(23), 13273. https://doi.org/10.3390/su132313273

15

DOI: 10.34659/eis.2024.91.4.938


http://umpir.ump.edu.my/id/eprint/21809/
http://umpir.ump.edu.my/id/eprint/21809/
https://doi.org/10.1108/VJIKMS-09-2020-0166
https://doi.org/10.1108/JKM-03-2021-0180
https://doi.org/10.1108/JKM-03-2021-0180
https://doi.org/10.1016/j.ijme.2017.03.006
https://doi.org/10.1108/9781803826011
https://doi.org/10.1108/IJQRM-03-2015-0047
https://doi.org/10.1109/ICE.2018.8436266
https://iris.unipa.it/retrieve/e3ad891b-d9de-da0e-e053-3705fe0a2b96/2017_10_1.pdf
https://www.revistaespacios.com/a15v36n21/153621E3.html?utm_source=chatgpt.com
https://www.revistaespacios.com/a15v36n21/153621E3.html?utm_source=chatgpt.com
https://doi.org/10.1007/s11192-017-2373-3
http://bazekon.icm.edu.pl/bazekon/element/bwmeta1.element.ekon-element-000171247431
http://bazekon.icm.edu.pl/bazekon/element/bwmeta1.element.ekon-element-000171247431
https://doi.org/10.3390/su10113973
https://doi.org/10.37394/23207.2020.17.58
https://doi.org/10.1108/13673270610650111
https://doi.org/10.1108/13673270610650111
https://www.jsod-cieo.net/journal/index.php/jsod/article/view/2
https://doi.org/10.3390/su10082599
https://doi.org/10.3390/su12114635
https://doi.org/10.3390/su12114635
https://doi.org/10.3390/su132313273

ECONOMICS AND ENVIRONMENT 4(97) « 2024

Fisher, D. M. (2014). The Business Process Maturity Model. BP Trends, 1-7. https://bptrends.info/wp-content/
publicationfiles/10-04%20ART%20BP%20Maturity%20Model%20-%20Fisher.pdf

Fowler, ]. (2019). Business intelligence at the university. Proceedings of the 6th Annual Conference on Computa-
tional Science and Computational Intelligence, Las Vegas, USA, 821-825. https://doi.org/10.1109/CSCI49370.
2019.00156

Frondizi, R., Fantauzzi, C., Colasanti, N., & Fiorani, G. (2019). The evaluation of universities’ third mission and
intellectual capital: Theoretical analysis and application to Italy. Sustainability, 11(12), 3455. https://doi.
org/10.3390/SU11123455

Ganzarain, |, & Errasti, N. (2016). Three stage maturity model in SME’s towards industry 4.0. Journal of Indus-
trial Engineering and Management, 9(5), 1119-1128. https://doi.org/10.3926/jiem.2073

Glinska, E., & Siemieniako, D. (2018). Binge drinking in relation to services - bibliometric analysis of scientific
research directions. Engineering Management in Production and Services, 10(1), 45-54. https://doi.org/10.
1515/emj-2018-0004

Gluszek, E., & Martusewicz, J. (2015). Metodologiczne podstawy projektowania modeli dojrzatosci. Nauki
o0 Zarzadzaniu, 23(2), 26-42. https://doi.org/10.15611/n0z.2015.2.02 (in Polish).

Grajewski, P. (2012). Procesowe zarzqdzanie organizacjq. Warszawa: PWE. (in Polish).

Grela, G. (2013). Ocena poziomu dojrzatosci procesowej organizacji. Nier6wnosci spoteczne a wzrost gospodar-
czy, 35, 169-182. http://cejsh.icm.edu.pl/cejsh/element/bwmetal.element.desklight-6b50d4ba-592e-
4622-2648-5a8b8fa18d20 (in Polish).

Gudanowska, A. E. (2017). Modern research trends within technology management in the light of selected pub-
lications. Procedia Engineering, 182, 247-254. https://doi.org/10.1016/j.proeng.2017.03.185

Hammer, M. (2007). The Process Audit. Harvard Business Review, 85(4), 111-123. https://hbr.org/2007/04/
the-process-audit

Harin, R. S, Sanmukhaprian, S. R. ], Raghuram, P, Raja Sreedharan, V,, & Zouadi, T. (2024). Developing a Capabil-
ity Maturity Model for Knowledge Exchange Dynamics Among Stakeholders and Universities: Evidence
from Morocco Higher Education Institution. IEEE Transactions on Engineering Management, 71, 13531-
13544. https://doi.org/10.1109/TEM.2023.3240927

Heinemann, C., & Uskov, V. L. (2018). Smart university: Literature review and creative analysis. In V. Uskov, ].
Bakken, R. Howlett & L. Jain (Eds.), Smart Innovation, Systems and Technologies (pp. 11-46). Cham: Springer.
https://doi.org/10.1007/978-3-319-59454-5_2

I[lker Murat, A. R., Temel, S., Dabic, M., Howells, ., Mert, A., & Baris Yesilay, R. (2023). The Role of Supporting
Factors on Patenting Activities in Emerging Entrepreneurial Universities. IEEE Transactions on Engineering
Management, 70(6), 2293-2304. https://doi.org/10.1109/TEM.2021.3069147

Jaico, J. B., Lalupq, J. A, Garcia, R. A, & Reyes, N. G. (2019). Maturity model for digital teacher transformation
based on digital and organisational competencies in higher education. Proceedings of the 2019 International
Congress on Educational and Technology in Sciences, Arequipa, Peru, 2555, 103-112. http://www.scopus.
com/inward/record.url?scp=85079760289&partnerID=8YFLogxK

Kalender, Z. T, & Zilka, M. (2014). A Comparative Analysis of Digital Maturity Models to Determine Future Steps
inthe Way of Digital Transformation. Procedia Computer Science, 232,903-912. http://dx.doi.org/10.1016/].
procs.2024.01.090

Kalinowski, T. B. (2011). Modele oceny dojrzatosci proceséw. Acta Universitatis Lodzienis. Folia Oeconomica,
258, 173-187. http://cejsh.icm.edu.pl/cejsh/element/bwmetal.element.hdl_11089_757 (in Polish).

Katiliute, E., & Daunoriene, A. (2015). Dissemination of sustainable development on university’s websites. Pro-
cedia Social and Behavioral Sciences, 191, 865-871. https://doi.org/10.1016/j.sbspro.2015.04.337

Keathley-Herring, H., Van Aken, E., Gonzalez-Aleu, F,, Deschamps, F, Letens, G., & Orlandini, P. C. (2016). Assess-
ing the maturity of a research area: bibliometric review and proposed framework. Scientometrics, 109(2),
927-951. https://doi.org/10.1007/s11192-016-2096-x

Kitagawa, F, & Lightowler, C. (2013). Knowledge exchange: A comparison of policies, strategies, and funding
incentives in English and Scottish higher education. Research Evaluation, 22(1), 1-14. https://doi.org/10.
1093 /reseval /rvs035

Kobylinska, U., Garcia Goiii, M., Rollnik-Sadowska, E., Szpilko, D., & Szydto, ]. (2024). Student’s perception of
sustainable univeristy - on the example of Bialystok University of Technology. Economics and Environment,
89(2), 837. https://doi.org/10.34659/eis.2024.89.2.837

Korzeb, Z., Farifias, B. A, Irimia-Dieguez, A. I, Jiménez-Naharro, F, Kobyliniska, U.,, di Pietro, F, Palacin-Sanchez,
M. J., Rollnik-Sadowska, E., Szpilko, D., Szydto, ]., & de la Torre Gallegos, A. (2024). The future of European
universities on the path to sustainable development. Engineering Management in Production and Services,
16(2), 68-89. https://doi.org/10.2478 /emj-2024-0014

Kosieradzka, A. (2016). Modele dojrzatosci jako narzedzie stymulowania zréwnowazonego rozwoju organizacji.
In J. Ejdys (Ed.), Spoteczna odpowiedzialnos¢ i zréwnowazony rozwdj w naukach o zarzgdzaniu (pp. 187-
197). Torun: TNOiK Dom Organizatora. (in Polish).

Kosieradzka, A., & Smagowicz, ]. (2016). Analiza poréwnawcza modeli dojrzatoéci organizacji. In M. Cwiklicki,
M. Jabtoniski, S. Mazur, M. Cwiklicki, M. Jabtonski & S. Mazur (Eds.), Wspétczesne koncepcje zarzqdzania

16

DOI: 10.34659/eis.2024.91.4.938


https://bptrends.info/wp-content/publicationfiles/10-04%20ART%20BP%20Maturity%20Model%20-%20Fisher.pdf
https://bptrends.info/wp-content/publicationfiles/10-04%20ART%20BP%20Maturity%20Model%20-%20Fisher.pdf
https://doi.org/10.1109/CSCI49370.2019.00156
https://doi.org/10.1109/CSCI49370.2019.00156
https://doi.org/10.3390/SU11123455
https://doi.org/10.3390/SU11123455
https://doi.org/10.3926/jiem.2073
https://doi.org/10.1515/emj-2018-0004
https://doi.org/10.1515/emj-2018-0004
https://doi.org/10.15611/noz.2015.2.02
http://cejsh.icm.edu.pl/cejsh/element/bwmeta1.element.desklight-6b50d4ba-592e-4622-a648-5a8b8fa18d20
http://cejsh.icm.edu.pl/cejsh/element/bwmeta1.element.desklight-6b50d4ba-592e-4622-a648-5a8b8fa18d20
https://doi.org/10.1016/j.proeng.2017.03.185
https://hbr.org/2007/04/the-process-audit
https://hbr.org/2007/04/the-process-audit
https://doi.org/10.1109/TEM.2023.3240927
https://doi.org/10.1007/978-3-319-59454-5_2
https://doi.org/10.1109/TEM.2021.3069147
http://www.scopus.com/inward/record.url?scp=85079760289&partnerID=8YFLogxK
http://www.scopus.com/inward/record.url?scp=85079760289&partnerID=8YFLogxK
http://dx.doi.org/10.1016/j.procs.2024.01.090
http://dx.doi.org/10.1016/j.procs.2024.01.090
http://cejsh.icm.edu.pl/cejsh/element/bwmeta1.element.hdl_11089_757
https://doi.org/10.1016/j.sbspro.2015.04.337
https://doi.org/10.1007/s11192-016-2096-x
https://doi.org/10.1093/reseval/rvs035
https://doi.org/10.1093/reseval/rvs035
https://doi.org/10.34659/eis.2024.89.2.837
https://doi.org/10.2478/emj-2024-0014

ECONOMICS AND ENVIRONMENT 4(91) * 2024

publicznego. Wyzwania modernizacyjne sektora publicznego (pp. 283-296). Krakoéw: Fundacja Gospodarki
i Administracji Publicznej. (in Polish).
Kropsu-Vehkapera, H., & Kess, P. (2013). Information systems support to the human resource management in

universities. Proceedings of the 11th IEEE International Conference on Emerging eLearning Technologies and
Applications, Stara Lesna, Slovakia, 207-213. https://doi.org/10.1109/iceta.2013.6674430

Lenert Gansiniec, R. (2021). Systematyczny przeglqd literatury w naukach spotecznych. Przewodnik dla studen-
tow, doktorantow i nie tylko. Warszawa: WN Scholar. (in Polish).

Llamosa-Villalba, R., & Méndez Aceros, S. E. (2010). Process management model for higher education: Improve-
ment of educational programs in software quality. Proceedings of the IEEE Education Engineering Confer-
ence, EDUCON 2010, Madrid, Spain, 1955-1963. https://doi.org/10.1109/EDUCON.2010.5492445

Llamosa-Villalba, R., Delgado, D. J., Camacho, H. P, Paéz, A. M,, & Valdivieso, R. F. (2014). Organisational leader-
ship process for university education. Proceedings of the 11th International Conference on Cognition and
Exploratory Learning in Digital Age, Porto, Portugal, 119-126. https://eric.ed.gov/?id=ED557397

Lutteroth, C., Luxton-Reilly, A., Dobbie, G., & Hamer, J. (2007). A maturity model for computing education. Pro-
ceedings of the ninth Australasian conference on Computing education, Ballarat, Victoria, Australia, 66, 107-
114. https://dl.acm.org/doi/10.5555/1273672.1273685

Maciag, J. (2019). Lean Culture in Higher Education: Towards Continuous Improvement, Lean Culture in Higher
Education: Towards Continuous Improvement. Cham: Palgrave Macmillan. https://doi.org/10.1007/978-3-
030-05686-5

Marshall, S. (2010). Change, technology and higher education: Are universities capable of organisational change?
ALT-J: Research in Learning Technology, 18(3), 179-192. https://doi.org/10.1080/09687769.2010.529107

Marshall, S.]., & Mitchell, G. (2002). An E-Learning Maturity Model? Proceedings of the 19th Annual Conference of
the Australian Society for Computers in Learning in Tertiary Education, Auckland, New Zeland, 1-10.

Marshall, S. J., & Mitchell, G. (2003). Potential Indicators of e-Learning Process Capability. Proceedings of the
EDUCAUSE in Australasia 2003 Conference, Adelaide, Australia, 99-106.

Marshall, S. J., & Mitchell, G. (2004). Applying SPICE to e-learning: an e-learning maturity model? Proceedings of
the Sixth Conference on Australasian Computing Education, Dunedin, New Zealand, 185-191.

Marshall, S.]., & Mitchell, G. (2005). E-Learning Process Maturity in the New Zealand Tertiary Sector. Proceedings
of the EDUCAUSE in Australasia 2005 Conference, Auckland, New Zealand, 1-10.

Marshall, S.]., & Mitchell, G. (2006a). Assessing Sector E-Learning Capability With an E-Learning Maturity Model.
Proceedings of the 13th International Conference of the Association for Learning Technology, Edinburgh, Scot-
land, 1-10.

Marshall, S. J., & Mitchell, G. (2006b). E-Learning Maturity Model Version Two: New Zealand Tertiary Institution
E-Learning Capability: Informing and Guiding E-Learning Architectural Change and Development Project
Report. https://www.educationcounts.govt.nz/publications/tertiary_education/e-learning/58139

Marshall, S. J., & Mitchell, G. (2007). Benchmarking International E-learning Capability with the E-Learning
Maturity Model. Proceedings of the EDUCAUSE in Australasia 2007, Melbourne, Australia, 1-10.

Marshall, S. J., & Mitchell, G. (2008). What are the key factors that lead to effective adoption and support of
e-learning by institutions? Proceedings of the HERDSA, Rotorua, New Zealand, 1-10.

Marshall, S. J., & Mitchell, G. (2009). Using the e-Learning Maturity Model to Benchmark Institutional Learning
and Teaching Plans and Capabilities. Proceedings of the Educause in Australasia Conference, Perth, Australia,
1-17.

Miller, K., Mcadam, M., & Mcadam, R. (2014). The changing university business model: A stakeholder perspective.
R & D Management, 44(3), 265-287. https://doi.org/10.1111/radm.12064

Mintzberg, H. (1979). The structuring of organisations. Englewood Cliffs: Prentice-Hall.
Moczydtowska, J., SadkowsKa, J., Zelazko, B., Ciocoiu, C. N., & Stawicka, E. (2023). Understanding Risk Culture in

the Context of a Sustainable Project: A Preliminary Study. Sustainability, 15(6), 5302. https://doi.org/10.
3390/5u15065302

Moreira, F. G. P, Ramos, A. L. F, & Fonseca, K. R. C. (2021). Safety culture maturity in a civil engineering academic
laboratory. Safety Science, 134, 105076. https://doi.org/10.1016/j.ssci.2020.105076

Naim, A., & Malik, P. K. (2023). The relevance of e-learning and quality development in higher education. In
A. Naim (Ed.), Accreditation Processes and Frameworks in Higher Education (pp. 243-265). New York: Nova
Science Publishers.

Neuhauser, C. (2004). A maturity model: Does it provide a path for online course design. The Journal of Interac-
tive Online Learning, 3(1), 1-17. https://www.ncolr.org/jiol/issues/pdf/3.1.3.pdf

Nifierola, A., Sdnchez-Rebull, M. V., & Hernandez-Lara, A. B. (2019). Tourism Research on Sustainability: A Bibli-
ometric Analysis. Sustainability, 11(5), 1377. https://doi.org/10.3390/su11051377

0OGC. (2007). Zarzgdzanie ryzykiem: przewodnik dla praktykow. https://books.google.com/books/about/Zarza-
dzanie_ryzykiem.html?id=-6CW4Qj9QxAC (in Polish).

OMG. (2008). Business Process Maturity Model (BPMM). http://www.omg.org/spec/BPMM/1.0/PDF

17

DOI: 10.34659/eis.2024.91.4.938


https://doi.org/10.1109/iceta.2013.6674430
https://doi.org/10.1109/EDUCON.2010.5492445
https://eric.ed.gov/?id=ED557397
https://dl.acm.org/doi/10.5555/1273672.1273685
https://doi.org/10.1007/978-3-030-05686-5
https://doi.org/10.1007/978-3-030-05686-5
https://doi.org/10.1080/09687769.2010.529107
https://www.educationcounts.govt.nz/publications/tertiary_education/e-learning/58139
https://doi.org/10.1111/radm.12064
https://doi.org/10.3390/su15065302
https://doi.org/10.3390/su15065302
https://doi.org/10.1016/j.ssci.2020.105076
https://www.ncolr.org/jiol/issues/pdf/3.1.3.pdf
https://doi.org/10.3390/su11051377
https://books.google.com/books/about/Zarzadzanie_ryzykiem.html?id=-6CW4Qj9QxAC
https://books.google.com/books/about/Zarzadzanie_ryzykiem.html?id=-6CW4Qj9QxAC
http://www.omg.org/spec/BPMM/1.0/PDF

ECONOMICS AND ENVIRONMENT 4(91) * 2024

Othman, R, & Omar, A. F. (2012). University and industry collaboration: Towards a successful and sustainable
partnership. Procedia - Social and Behavioral Sciences, 31,575-579. https://doi.org/10.1016 /j.sbspro.2011.
12.106

Painén-Paillalef, M. ]., Ramirez-Valdivia, M. T, Villalobos-Acuiia, B., & Garrido-Rodriguez, C. (2022). Integration of
Project Monitoring and Quality Management: A case study. Proceedings of the International Conference on
Quality Engineering and Management, Minho, Portugal, 609-631. https://publicacoes.riqual.org/icqem-22-
609-631/

Pafios-Castro, |, Korres, 0., Iriondo, 1., & Petchamé, J. (2024). Digital Transformation and Teaching Innovation in
Higher Education: A Case Study. Education Sciences, 14(8), 820. https://doi.org/10.3390/educsci14080820

Peck, S. (2023). Beyond knowledge exchange: doctoral training, collaborative research and reflective pedagogies
in human geography. Journal of Geography in Higher Education, 47(1), 29-36. https://doi.org/10.1080/03
098265.2021.1956882

Pee, L. G., & Kankanhalli, A. (2009). A model of organisational knowledge management maturity based on peo-
ple, process, and technology. Journal of Information and Knowledge, 8(2), 79-99. https://doi.org/10.1142/
$0219649209002270

Petrie, M., Garcia, V., & Giraldo, G. (2009). Modelo de Registro y Acreditacion de Instituciones de Educacién Supe-
rior basado en el Modelo CMMLI. Proceedings of the Seventh LACCEI Latin American and Caribbean Conference
for Engineering and Technology (LACCEI’2009), San Cristébal, Venezuela, 1-8. https://www.laccei.org/LAC-
CEI2009-Venezuela/Papers/Acc116_LarrondoPetrie.pdf (in Spanish).

Power, B. (2007). Michael Hammer’s process and enterprise maturity model. BP Trends, 7, 1-4. https://bptrends.
info/wp-content/publicationfiles/07-07-ART-HammersPEMM-Power-final 1.pdf

Rico-Bautista, D., Guerrero, C. D., Collazos, C. A,, Maestre-Gongora, G., Sanchez-Velasquez, M. C., Medina-Cardenas,
Y., Parra-Sanchez, D. T, Barreto, A. G., & Swaminathan, J. (2022). In A.K. Nagar, D.S. Jat, G. Marin-Raventods &
D.K. Mishra (Eds.), Intelligent Sustainable Systems. Lecture Notes in Networks and Systems (pp. 651-663).
Singapore: Springer. https://doi.org/10.1007/978-981-16-6309-3_61

Santally, M. I, Rajabalee, Y. B., Sungkur, R. K., Maudarbocus, M. I, & Greller, W. (2020). Enabling continuous
improvement in online teaching and learning through e-learning capability and maturity assessment. Busi-
ness Process Management Journal, 26(6), 1687-1707. https://doi.org/10.1108/BPM]-11-2018-0335

Secundo, G., De Beer, C,, Schutte, C. S. L., & Passiante, G. (2017). Mobilising intellectual capital to improve Euro-
pean universities’ competitiveness: The technology transfer offices’ role. Journal of Intellectual Capital, 18(3),
607-624. https://doi.org/10.1108/JIC-12-2016-0139

Secundo, G., Dumay, ., Schiuma, G., & Passiante, G. (2016). Managing intellectual capital through a collective
intelligence approach: An integrated framework for universities. Journal of Intellectual Capital, 17(2), 298-
319. https://doi.org/10.1108/J1C-05-2015-0046

Secundo, G., Elena-Perez, S., Martinaitis, Z., & Leitner, K. H. (2015). An intellectual capital maturity model (ICMM)
to improve strategic management in European universities: A dynamic approach. Journal of Intellectual
Capital, 16(2), 419-442. https://doi.org/10.1108/JIC-06-2014-0072

Secundo, G., Margherita, A, Elia, G., & Passiante, G. (2010). Intangible assets in higher education and research:
Mission, performance or both? Journal of Intellectual Capital, 11(2), 140-157. https://doi.org/10.1108/1469
1931011039651

Secundo, G., Massaro, M., Dumay, J., & Bagnoli, C. (2018). Intellectual capital management in the fourth stage of
IC research: A critical case study in university settings. Journal of Intellectual Capital, 19(1), 157-177. https:
//doi.org/10.1108/J1C-11-2016-0113

Sheen, C., & Chung, D. W. (2011). Development of safety culture assessment model using safety culture maturity
model and 4P-4C matrix. Proceedings of the 2011 International Topical Meeting on Probabilistic Safety Assess-
ment and Analysis, Wilmington, North Carolina, USA, 2, 2143-2152. https://www.proceedings.com/con-
tent/011/011651webtoc.pdf?utm_source=chatgpt.com

Siderska, J., & Jadaa, K. S. (2018). Cloud manufacturing: a service-oriented manufacturing paradigm. A review
paper. Engineering Management in Production and Services, 10(1), 22-31. https://doi.org/10.1515/emj-
2018-0002

Silva, C., Ribeiro, P, Pinto, E. B., & Monteiro, P. (2021). Maturity model for collaborative R&D university-industry
sustainable partnerships. Procedia Computer Science, 181,811-817. https://doi.org/10.1016/j.procs.2021.
01.234

Su, X, & Cardoso, E. (2021). Measuring the Maturity of the Business Intelligence and Analytics Initiative of
a Large Norwegian University: The BEVISST Case Study. International Journal of Business Intelligence
Research, 12(2), 1-26. https://doi.org/10.4018/1JBIR.297061

Szewczyk, P. (2018). Modele dojrzatosci procesowej - przeglad i analiza pordwnawcza. Journal of Modern Man-
agement Process, 3(2), 16-25. https://journalmmp.com/index.php/jmmp/article/view/52/54 (in Polish).

Szpilko, D., & Ejdys, ]. (2022). European Green Deal - research directions. A systematic literature review. Eco-
nomics and Environment, 81(2), 8-38. https://doi.org/10.34659/eis.2022.81.2.455

Szpilko, D., Jimenez Naharro, F, Lazaroiu, G., Nica, E., & de la Torre Gallegos, A. (2023). Artificial intelligence in
the smart city - a literature review. Engineering Management in Production and Services, 15(4), 53-75.
https://doi.org/10.2478/emj-2023-0028

18

DOI: 10.34659/eis.2024.91.4.938


https://doi.org/10.1016/j.sbspro.2011.12.106
https://doi.org/10.1016/j.sbspro.2011.12.106
https://publicacoes.riqual.org/icqem-22-609-631/
https://publicacoes.riqual.org/icqem-22-609-631/
https://doi.org/10.3390/educsci14080820
https://doi.org/10.1080/03098265.2021.1956882
https://doi.org/10.1080/03098265.2021.1956882
https://doi.org/10.1142/S0219649209002270
https://doi.org/10.1142/S0219649209002270
https://www.laccei.org/LACCEI2009-Venezuela/Papers/Acc116_LarrondoPetrie.pdf
https://www.laccei.org/LACCEI2009-Venezuela/Papers/Acc116_LarrondoPetrie.pdf
https://bptrends.info/wp-content/publicationfiles/07-07-ART-HammersPEMM-Power-final1.pdf
https://bptrends.info/wp-content/publicationfiles/07-07-ART-HammersPEMM-Power-final1.pdf
https://doi.org/10.1007/978-981-16-6309-3_61
https://doi.org/10.1108/BPMJ-11-2018-0335
https://doi.org/10.1108/JIC-12-2016-0139
https://doi.org/10.1108/JIC-05-2015-0046
https://doi.org/10.1108/JIC-06-2014-0072
https://doi.org/10.1108/14691931011039651
https://doi.org/10.1108/14691931011039651
https://doi.org/10.1108/JIC-11-2016-0113
https://doi.org/10.1108/JIC-11-2016-0113
https://www.proceedings.com/content/011/011651webtoc.pdf?utm_source=chatgpt.com
https://www.proceedings.com/content/011/011651webtoc.pdf?utm_source=chatgpt.com
https://doi.org/10.1515/emj-2018-0002
https://doi.org/10.1515/emj-2018-0002
https://doi.org/10.1016/j.procs.2021.01.234
https://doi.org/10.1016/j.procs.2021.01.234
https://doi.org/10.4018/IJBIR.297061
https://journalmmp.com/index.php/jmmp/article/view/52/54
https://doi.org/10.34659/eis.2022.81.2.455
https://doi.org/10.2478/emj-2023-0028

ECONOMICS AND ENVIRONMENT 4(91) * 2024

19

Szum, K. (2021). IoT-based smart cities: A bibliometric analysis and literature review. Engineering Management
in Production and Services, 13(2), 115-136. https://doi.org/10.2478/emj-2021-0017

Teah, H. Y, Pee, L. G., & Kankanhalli, A. (2006). Development and application of a General Knowledge Manage-
ment Maturity Model. Proceedings of the 10th Pacific Asia Conference on Information Systems: ICT and Inno-
vation Economy, Kuala Lumpur, Malaysia, 401-416. https://www.researchgate.net/publication/221228902_
Development_and_Application_of_a_General_Knowledge_Management_Maturity_Model

Teichert, R. (2019). Digital transformation maturity: A systematic review of literature. Acta Universitatis Agricul-
turae et Silviculturae Mendelianae Brunensis, 67(6), 1673-1687. https://doi.org/10.11118/actaun2019670
61673

Thompson, E. (2004). Towards a learning process maturity model. Proceedings of the Eighth Australasian Com-
puting Education Conference (ACE2006), 8-16. https://www.researchgate.net/publication/228600045
Towards_a_learning_process_maturity_model

Tocto-Cano, E., Paz Collado, S., Lopez-Gonzales, ]. L., & Turpo-Chaparro, J. E. (2020). A Systematic Review of the
Application of Maturity Models in Universities. Information, 11(10), 466. https://doi.org/10.3390/info
11100466

Uhl, A, & Gollenia, L. A. (2016). Digital enterprise transformation: A business-driven approach to leveraging inno-
vative IT London: Routledge. https://doi.org/10.4324/9781315577166

Van Looy, A. (2014). Business Process Maturity - A Comparative Study on a Sample of Business Process Maturity
Models. Cham: Springer.

Wang, Z., & Zhang, X.-Y. (2007). An ITIL-based IT Service Management Model for Chinese Universities. Proceed-
ings of the 5th ACIS International Conference on Software Engineering Research, Management & Applications
(SERA 2007), Busan, Korea (South), 493-497. https://doi.org/10.1109/SERA.2007.51

White, B., Longenecker, H., Leidig, P, Reynolds, ., & Yarbrough, D. (2003). Applicability of CMMI to the IS Curric-
ulum: A Panel Discussion. Proceedings of the Information Systems Education Conference, San Diego, Califor-
nia, 2222-2233. https://www.researchgate.net/publication/255618383_Applicability_of CMMI_to_the_IS_
Curriculum_A_Panel_Discussion

Zacarias, M., & Martins, P. V. (2011). Collaborative Methods for Business Process Discovery. Spatial and Organisa-
tional Dynamics, 7, 45-55. https://www.researchgate.net/publication/233992927_Collaborative_Methods_
for_Business_Process_Discovery

Joanna SZYDLO - Agnieszka SAKOWICZ - Filippo DI PIETRO

MODEL DOJRZALOSCI UCZELNI — ANALIZA BIBLIOMETRYCZNA

STRESZCZENIE: We wspdtczesnym dynamicznym i konkurencyjnym $rodowisku uniwersytety odgrywaja kluczowa role
w generowaniu, przekazywaniu i zastosowaniu wiedzy oraz innowacji. Rosnace zainteresowanie oceng funkcjonowania uniwer-
sytetéw na poziomie krajowym i miedzynarodowym doprowadzito do rozwoju i zastosowania modeli dojrzatosci uczelni jako
skutecznych narzedzi oceny. Celem artykutu jest przedstawienie réznych podejsé do modelowania dojrzatosci uczelni. Zastoso-
wano analize bibliometryczna. Wykorzystano publikacje dostepne w bazach Web of Science i Scopus. Objeto nig teksty zawie-
rajace frazy (,maturity model” i universit*) w temacie oraz w tytule, abstrakcie i stowach kluczowych. Zapytanie badawcze
obejmowato TITLE-ABS-KEY (,maturity model” and universit*) dla bazy Scopus oraz TS = (,maturity model” and universit*) dla
bazy Web of Sciences. Przeszukano materiaty opublikowane w latach 1994-2024 w jezyku angielskim. Do ostatecznej analizy
wybrano 123 publikacje. Na podstawie przegladu literatury zidentyfikowano kluczowe czynniki, ktére moga wptywac na dojrza-
to$¢ uniwersytetéw w dziewieciu obszarach. Przedstawiono réwniez teoretyczny model dojrzatosci uczelni, ktdry w kolejnych
etapach powinien zosta¢ poddany ocenie ekspertéw. Wyniki sugeruja, ze zastosowanie modeli dojrzatosci moze znacznie popra-
wic zarzadzanie i efektywno$¢ operacyjng uniwersytetdw, oferujgc cenne informacje dla decydentéw w formutowaniu polityki
edukacyjnej.

StOWA KLUCZOWE: model dojrzatosci, uczelnie
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