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Abstract:

The operation of the public sector today faces
increasing social, economic, and security challenges,
which necessitate the strengthening of budgetary
management and decision-making processes. In this
environment, controlling has become a key supporting
tool for effective governance and the transparent use of
resources. This study aims to systematically review the
domestic and international literature on controlling, with
particular emphasis on applications related to the central
budget and public sector institutions. The thematic
classification of the analysed sources (theoretical,
supporting, and practical controlling) enabled the
identification of the multidisciplinary nature of
controlling as well as its application trends. The analysis
revealed that research is increasingly shifting toward
practical implementation, while theoretical frameworks
and supporting systems continue to show ongoing
development.

Keywords: controlling, public finance, public sector,
decision support, efficiency

Absztrakt:

A kézsztéra mikodése napjainkban fokozott tarsadalmi,
gazdasagi és biztonsagi kihfvasokkal szembestil, amelyek
a koltségvetési gazdilkodds ¢és a dontéshozatali
folyamatok megerdsitését teszik  szikségessé. A
kontrolling ebben a kérnyezetben a hatékony iranyitas és
az er6forrasok  atlathaté  felhasznalasanak  egyik
meghataroz6 timogatd eszkozévé valt. A tanulmany
célja a kontrollingrél sz6l6 hazai és nemzetkozi
szakirodalom = szisztematikus feldolgozasa, kiilénos
tekintettel a kozponti koltségvetéshez és a kozszféra
kapcsolodo
feldolgozott forrasok tematikus csoportositasa (elméleti,
tamogat6 és gyakorlati kontrolling) lehetévé tette a
kontrolling multidiszciplindris jellegének, valamint
alkalmazasi tendencidinak azonositasit. Az elemzés
ramutatott, hogy a kutatasok stlypontja egyre inkabb a
gyakorlati implementdcié felé tolédik, mikézben az

intézményeihez alkalmazasokra. A

elméleti keretek és a timogatéd rendszerek folyamatos
fejlédést mutatnak.

Kulcsszavak: kontrolling, allamhaztartas, koézszféra,

dontéstamogatas, hatékonysag
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1. INTRODUCTION

The utilisation of public resources, the assurance of accountability, and the effectiveness of
decision support are all factors that have a direct impact on the quality and security of public service
delivery. Controlling, as a management support tool, has long played a decisive role in the corporate
sector. In recent years, however, its importance has also increased in the public sector, as it can
promote the optimal use of resources and support both strategic and operational decision-making,
The significance of the topic is indicated by our previously published study, “Controlling as a
Possible Support Tool” [60], which primarily examined the role of controlling in the public sector
within a theoretical and methodological framework. In contrast, the present research aims to
identify the primary directions of the scientific discourse, methodological development trends, and
potential applications of control systems in relation to the central budget through a systematic
literature review. The use of the PRISMA protocol ensured objectivity and transparency, enabling
the targeted processing of relevant sources. The analysis encompassed not only the domestic but
also the international publication space, with a particular emphasis on the theoretical,
methodological, and practical dimensions of control. Thus, the study contributes to the
scientifically grounded exploration of development opportunities embedded in the financial
management of central budgetary institutions..

2. SYSTEMATIC LITERATURE REVIEW

First, a brief theoretical framework is presented to support the systematic literature review and to
define the research objectives and methodology. This is followed by the presentation of the analysis
results and the conclusions drawn from them.

2.1 Methodology of Systematic Literature Review

2.1.1 Theoretical Overview of Systematic Literature Review

Traditional, so-called narrative literature reviews may contain significant subjective elements, as
their quality and comprehensiveness largely depend on the content of the databases used, the
number of accessible sources, and the researcher's individual selection practices. Consequently, the
reliability, systematisation, and reproducibility of the information incorporated into scientific work
(studies, journal articles, etc.) often become uncertain. One of the basic prerequisites of scientific
rigour is that the researcher must be able to identify current trends within the relevant scientific
tield by reviewing the literature, thereby contributing to a deeper understanding and processing of
the research question under examination. To avoid distortions arising from individual
interpretation, it is advisable to apply a transparent, verifiable, and fully traceable methodology.
This is precisely what systematic literature searching and reviewing offer, supported by the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses' protocol. The
PRISMA methodology has been continuously developed based on

the input of researchers and users to ensure the inclusion of increasingly objective, critical, and
research-relevant academic background. In this process, the researcher first defines the research
question to be examined and then organises the collection and processing of relevant literature
around it [61].

The main steps of a systematic literature review are as follows:

! Preferred Reporting Items for Systematic Reviews and Meta-Analyses: PRISMA (protocol)
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a) Identification — Defining the research topic through keywords and conducting targeted
searches in scientific bibliographic databases® (e.g., Google Scholar, Web of Science,
PubMed, Scopus) using Boolean operators’.

b) Screening’ — Preliminary selection of studies based on title and abstract. Exclusion critetia
may include differences in the research field, publication language, geographical focus, or
document type.

¢) Eligibility’ — Screening based on the full text to determine whether the study actually
relates to the research topic and meets the inclusion criteria (e.g., citation count, relevance,
recency).

d) Included — Systematization, categorization, and further in-depth analysis of the finalized
sources. Studies less relevant to the research are justifiably excluded at this stage.

The logical interrelations of steps @) — d) are llustrated in Figure 3. The systematic literature review,
conducted according to the PRISMA protocol, adheres to strict methodological criteria, the details
of which are summarised in Tables 5 and 6. The systematic processing of the selected literature
base provides the foundation of scientific work and defines the methodological framework of the
research. The resulting literature set most appropriately meets the requirements of a systematic
literature review. [59].

2.1.2 Definition of Research Topic and Objectives

The complexity of public service tasks, as well as the quantitative and qualitative assurance of their
delivery, are closely linked to external environmental factors such as migration crises, pandemic
situations, energy crises, or geopolitical conflicts. As a result, the optimal use of resources, their
measurement, and the provision of feedback to decision-makers become of paramount
importance for the state. In the public sector, the role of data-driven information production is
becoming increasingly valued, functioning in many respects similarly to practices in the business
sector. Controllers in that domain increasingly rely on artificial intelligence and data science tools
to provide management with accurate, timely, and decision-supportive information. Among the
prerequisites for effective, efficient, and economical operation, particular significance is attributed
to adequate human resource capacity, the availability of material and immaterial resources, a
modern organisational structure, and a leadership approach capable of adapting to rapidly changing
environments. The central focus of this research is the examination of the controlling system
within the economic domain of the central budget, as well as the exploration of its
development opportunities.

The research objectives can be summarised as follows:

a) Examination of the controlling approach and its practical application in various levels and
types of financial decision-making,

b) Analysis and evaluation of the technical and information technology toolkit available for
and applied in controlling activities.

2 Bibliographic databases: structured collections that store bibliographic descriptions (i.e., information) of various
documents such as books, articles, and studies in electronic form, often complemented with abstracts or annotations.
These databases allow users to explore topics, authors, or publications in journals, thus supporting literature discovery.
3 Boolean operators: words or symbols used to connect search terms, enabling the narrowing or broadening of search
results. The most typical logical operators are ,,AND”, ,,OR”, and ,,NOT”.

* Screening and Eligibility groups: can be merged and presented as a single combined category.
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c) Investigation of the knowledge composition of the personnel involved in the
implementation of controlling activities, with particular attention to the ratio of explicit
(knowledge-based) and implicit (experience- and problem-solving-based) knowledge.

Thus, the research focuses on examining the controlling system, its toolkit, and its operation within
the central budget, with particular emphasis on the role of controllers and the potential for system
development.

2.1.3 Research Methodology

Systematic data collection and analysis were carried out through the broadest possible application
of the PRISMA protocol guidelines.

Three online scientific databases were included in the study:
a) Google Scholar’
b) MATARKA®
c) Web of Science’

These are recognised publication sources at both national and international levels. The temporal
scope of the search was limited to the last ten years (2013, second semester — 2024, first semester)
to ensure timeliness. In titles, abstracts, and keywords, the following Hungarian and English search
terms were applied: kozponti koltségvetés, koltségvetés, kozszféra, koltségvetési kontrolling,
kontrolling/controlling, budget controlling, central budget, public sectot, public sector
and controlling.

The search was restricted to publications appearing in scientific journals. Additional specific filters
were applied per database: in the case of Google Scholar, review articles were included, while in
Web of Science, only publications belonging to the categories Business Finance, Economics,
Management, and Public Administration were considered. All results were imported into
RefWorks® reference management software without further refinement, ensuring accurate and
systematic registration. The initial duplicate filtering (title, author, year) was also carried out using
RefWorks [57], [58].

The quantification of search results is presented in Table 1. In total, 780 results were identified
across the three databases, of which 22 duplicates were removed by RefWorks, leaving 758 unique
items.

> Google Scholar: a scholarly search engine that indexes publications across disciplines and formats; it is not a peet-
reviewed database. Available at: https://scholat.google.com

¢ MATARKA: a searchable database of the tables of contents of Hungarian journals (not a peer-reviewed database).
Available at: https://matarka.hu

7 Web of Science: a bibliographic database designed not to provide full-text access but to include metadata and
interconnections  between articles in a way that supports scientometric analyses. Available at:
https:/ /mijl.clativate.com/seatrch-results

8 RefWorks: a cloud-based, web-based reference management software that helps researchers, students, and others
collect, organise, share, and cite sources. Available at: https://refworks.proquest.com
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Search keyword definition | 08¢ | MATARKA | Yebof Total
Scholar Science
kozponti koltségvetés 59 0 0 59
koltségvetés 46 148 0 194
kozsztéra 22 22 0 44
koltsegvgem kontrolling 3 1 0 4
(controlling)
kontrolling (controlling)’ 30 168 0 246
budget controlling 0 0 0 0
central budget 0 0 102 102
public sector and controlling 0 0 131 131
Total results: 160 387 233 780
Duplicates (RefWorks): 17 5 0 22
Corrected total: 143 382 233 758

Table 1: Number of sources identified based on the research topic (prepared by the authors)

The corrected source material was processed in the Covidence" softwatre according to the
tfollowing steps:

a) Import of references from RefWorks,

b) Further duplicate removal by Covidence,

¢) Review of titles and abstracts,

d) Full-text review,

e) Extraction procedure: data extraction and quality management processes.

As a result of the screenings, from the initial 780 results, after multiple duplicate removals, 749
publications remained. Following the exclusion of non-relevant studies (e.g., those focusing on
marketing or macroeconomic analyses), 89 items were selected for more detailed analysis. Among
these, the full text was unavailable in 13 cases, therefore 56 publications were ultimately deemed
entirely relevant for this research.

9 In the case of Google Scholar, only the keyword “kontrolling” was applied during the search.
10 Covidence: a softwatre platform that simplifies and enhances the process of preparing systematic reviews and
comprehensive literature seatches. Available at: https://www.covidence.org
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Literature from databases/registries (n = 780)
Google Scholar (n = 160)
MATARKA (2= 387)
Web of Science (n =233)

Literature from other sources (n = 0)
Citation searching (n=10)
Grey literature (n = 0)

Identification

A

Removed literature (n = 31)
Manually identified duplicates (n=22)
Duplicates identified by Covidence (n=29)
Marked as not supported by automation tools (n=10)
Other reasons (n=10)

Literature evaluated for eligibility (n = 89)

Screened literature (n = 749) > Excluded literature (n = 647)
Relevant literature (n = 102) 2| Unperformed literature assessments (n = 13)
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Selected literature (n = 56)

Included

Excluded literature (m = 33)
Irrelevant content (n = 33)

Ongoing studies (n = 0)
Studies pending classification (n = 0)

Figure 1: Flowchart of the PRISMA protocol (created by the authors using Covidence)

The selected works primarily focused on the theoretical and practical interpretation of controlling,
its application in various sectors, its historical development, and modernisation trends. Journal
articles were the primary emphasis of the review, with special attention to Hungarian-language
literature. The thematic classification of the material resulted in three categories: theoretical
controlling, applied controlling, and supporting controlling [57], [58].
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Figure 2: Distribution of selected sources by publication years (prepared by the authors)

The temporal distribution is illustrated in Figure 2, which shows an annual publication average of
5.75 items and a visible increase in odd-numbered years. The references of the 56 selected items
were re-imported into RefWorks for further bibliographic operations and exported to the
VOSviewer' visualization'? software. This enabled the visualization of connections between
authors and their publications (Figure 4) as well as grouping by author relationships (Table 7).

2.2 Results and Conclusions of the Systematic Literature Review

Between 2013 and 2024, after applying the PRISMA protocol, 56 publications ([7]-[56]) were
selected. Their annual distribution is presented in Figure 7. The data indicate that, on average, 5.75
publications per year addressed the topic of controlling during the observed period. A cyclical
pattern was evident: with minor declines occurring in even years, followed by substantial increases
in odd years. This trend can be linked to global social and economic events (e.g.,, 2022: war in
Ukraine, 2020: Covid-19 pandemic, 2018: the peak of the People’s Republic of China’s global
economic expansion, 2016: Brexit and the election of a new U.S. president). Such impacts were
most pronounced in even years, while processing and publication typically materialised in the
subsequent odd year.

The thematic classification of the publications resulted in three major groups:

a) Theoretical controlling — conceptual development, definitional issues, organizational
embeddedness.

b) Applied controlling — practices in the public sector, public finance, and other
organisational environments.

1 VOSviewer: a software tool for analyzing and visualizing bibliometric data, enabling the creation and mapping of
networks (e.g,, publications, researchers, or journals) based on citation, co-authorship, or co-citation relationships.
Available at: https://www.vosviewer.com

12 Data visualization: an essential part of the data analysis process, requiring visualization after data collection,
processing, and modeling in order to draw conclusions.

107



¢) Supporting controlling — methodological and technological tools that facilitate the
operation of controlling.

Within the examined period, theoretical publications accounted for 18%, applied studies for 39%,
and supporting articles for 43%. This indicates a shift of research focus toward supporting tools,
while theoretical foundations and practical applications remain integral components.The author
collaboration network was analysed using VOSviewer. As shown ineredmények Figure 4, several
closely cooperating research groups have emerged. Within these networks, key nodes are authors
with multiple publications or those bridging clusters. The visualisation revealed that controlling
appears in the publication space as a complex, interdisciplinary field rather than an isolated topic.
The citation network was also examined (Tuble 7). Findings indicate that a few seminal works and
influential authors hold significant citation weight in both Hungarian and international research,
providing a framework for further studies. At the same time, newer research directions have also
emerged, shaping the discourse in recent years. Overall, the statistical and network analysis results
suggest that controlling is a dynamically evolving research area. Both the temporal and thematic
analyses highlight the increasing prominence of public sector controlling issues, particularly in the
context of global challenges.

The author collaboration network was analysed using VOSviewer. As shown ineredmények Figure
4, several closely cooperating research groups have emerged. Within these networks, key nodes are
authors with multiple publications or those bridging clusters. The visualisation revealed that
controlling appears in the publication space as a complex, interdisciplinary field rather than an
isolated topic.

The citation network was also examined (Twble 7). Findings indicate that a few seminal works and
influential authors hold significant citation weight in both Hungarian and international research,
providing a framework for further studies. At the same time, newer research directions have also
emerged, shaping the discourse in recent years.

Overall, the statistical and network analysis results suggest that controlling is a dynamically evolving
research area. Both the temporal and thematic analyses highlight the increasing prominence of
public sector controlling issues, particulatly in the context of global challenges.

2.2.1 Theoretical Controlling Group

Publications in this category (Tuble 2) focus on the conceptual frameworks, historical development,
and theoretical linkages of controlling (e.g., performance management, resilience, digitalisation
theory), or provide systematic literature reviews (e.g, digital transformation, data-driven
controlling).

e Bagdacs [2] presents the development of controlling from the 20th century to the present,
emphasizing the impacts of digitalisation and globalisation.

e Zéman [52], [53] provides a comprehensive analysis of controlling’s historical trajectory
and future research directions.

e Blumné Ban and Zéman [9], along with Thalmeiner et al. [47], systematise historical and
theoretical controlling perspectives.

e Szukits et al. [45] conduct a systematic review on the digital transformation of the
controller profession.
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e Bajnai [4], Bajnai—Fenyves [5], and Zéman—Vajda—Thalmeiner [55][56] discuss theoretical
impacts of digitalisation and data-driven controlling,

Key finding: Controlling functions as a complex performance management tool integrating
planning, monitoring, and information provision. In the public sector, this approach is
complemented by specific objectives such as public interest and accountability [9], [53]. The theory
of controlling continues to evolve: from classical cost accounting and planning frameworks todata-
driven, digitalised decision support. Hungarian authors (e.g., Zéman, Bajnai) highlight local
specificities and promote the integration of research and education in controlling;

Ref. Author(s) & Title of Publication | Methodology | Key Findings | Classification
Historical
o . 212 trajectory,
P. Bagd? o A kogt?ol]}ng. fejlodése Literature conceptual Theoretical
(2] a 20. szazadtol napjainkig [in . . .
Hunearian review evolution and controlling
ungarian} periodization
of controlling
P. Bajnai — A vallalati controlling o ng;%ﬁl don
funkci6 digitalis 4talakulasanak Theoretical | 1 - Theoretical
[4] . .2 . o . . | of controlling .
sajatossagal a hazai szolgaltato review/analysis functions. role controlling
szektorban [in Hungarian)| ’
changes
P. Bajnai, V. Fenyves — A controlling Irppact of
. , . . digital trends .
szerepének és eszkoztaranak Theoretical . Theoretical
[5] , , S o . . | on controlling .
atalakulasa a digitalizaci6 hatasara [in | review/analysis : controlling
Fungarian] functions and
& tools
E. Blumné Ban, Z. Zéman — Historical
1] Controlling a vezetés szolgalataban. Theoretical perspective of | Theoretical
torténeti fejlédés, perspektivak [in review/analysis | management controlling
Hungarian]| and controlling
A. Szukits, L. Sztrida, I. A. Szab6 — Effect of
Ir.lf'orrpa,m’o,s. ,folyamafok . Literature digitalization Theoretical
[45] | digitalizacidjanak hatasa a kontrolleri , on the .

, . . review controlling
szakmara — Szisztematikus controller
irodalomattekintés [in Hungarian] profession
G. Thalmeiner, A. Suhajda, M. Téth . Controlling .

. . , Theoretical schools and Theoretical
[47] |- Teoretikus kontrolling szemléletek , , . .
. . review/analysis theoretical controlling
[in Hungarian]|
approaches
Z. Z&man — A kontrolling .| Theoretical Historical 1 py o etical
[52] | fejlodéstorténetének f6bb iranyzatai . . | development .
. . review/analysis L controlling
[in Hungarian] and directions
(53] Z. Zéman — Controlling kutatas Theoretical | Future research | Theoretical
jelene és j6véje [in Hungarian] review/analysis directions controlling
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Z. Zéman, G. Vajda, G. Thalmeiner Data-driven

55 |~ A controlling fejlédés 1j iranya, az Theoretical controlling, Theoretical
adatvezérelt controlling [in review/analysis | conceptual controlling
Hungarian] renewal
Z. Zéman, G. Vajda, G. Thalmeiner, Data-driven

[56] S. Gaspar — A controlling fejl6dés 4 Theoretical controlling, Theoretical
iranya, az adatvezérelt controlling [in | review/analysis | conceptual controlling
Hungarian| renewal

Table 2: Publications assigned to the theoretical controlling group (prepared by the authors)

2.2.2 Supporting Controlling Group

This category (Table 3) covers literature on supporting activities that make theory and practice
operational through methodological/technological solutions and organisational infrastructure
(HR, competencies, culture, education, research).

Fabricius-Ferke [15][16][17] analyzes megatrends and I'T support.

Becsky-Nagy—Droppa [7], Koppany—Kresalek [31][32], and Koppany [29][30] describe
methodological development and controlling toolkits.

Gabor—Barna 23], Kaposi-Szasz [27] emphasize HR-controlling,

Czirkus—Medveczky [13], Kovacs [33], Doszpoly [14] approach the topic from

performance measurement and competency needs.
Fekete [19], Kalmar [20] highlight BI and big data as supporting technologies.

Fedchenko et al. [18] and Felicio et al. [20] underline the quality-improving role of
controlling systems in the public sector.

Key finding: The successful operation of controlling systems is determined by the combined effect
of technological infrastructure, managerial commitment, and organisational culture [7], [29]-[31].
Digitalisation plays a prominent role, but it can only effectively support decision-making if the
organisation adopts a data-driven approach [18]. Accordingly, supporting functions are increasingly
linked to data-driven systems (e.g., Power BI, big data) [19], [26]. Moreover, supporting controlling
also plays an essential role in HR, leadership support, and public sector quality improvement.

Ref. Author(s) & Title of Publication Methodology Key Findings Classification
P. Bajnai — A controlling eszkoztarat Adoption of digital
atalakito digitalis technolégiak térnyerése technologies in Supporting
[3] . , , 2, . Case study . .
- hazai helyzetkép egy kérd6ives kutatis decision-support controlling
alapjan [in Hungarian] toolkits
P. Becsky-Nagy, D. Droppa — Cash flow- Liquidity and risk .
; ) . o Supporting
[7] kimutatasok a controlling szolgalataban Case study support through .
. . . controlling
[in Hungarian] cash flow analysis
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E. Bocskei, E. Bacsné Baba, V. Fenyves

Education and

[10] — A controlling oktatasanak és Case study research status, Supporting
kutatdsanak helyzete az elmult évtized y ensuring new controlling
titkrében [in Hungarian] generations
. . Performance
L. Czirkus, B. Medveczky — A controlling measurement Supbortin
[13] a gazdalkodd szervezetek Case study fee dli)ack ‘o ’ cgiltjrolling
teljesitményértékelésében [in Hungarian] &
management
Ref. Authot(s) & Title of Publication Methodology Key Findings Classification
P. Doszpoly — Kiisz6bon a d/1g1tahzac1o: Digital trends and .
A kontrollerekkel szemben tamasztott . . Supporting
[14] . . o Literature review competency .
kompetencia-elvarasok valtozasa — requirements controlling
szakirodalmi attekintés [in Hungarian] cqu
G. Fabricius-Ferke — Controlling: Theoretical Controlling as a S ctin
[15] Management, vagy leadership? [in eoretied’ leadership- upporting
. review/analysis . . controlling
Hungarian] supporting function
G. Fabricius-Ferke — A controlling
. L. . IT megatrends and .
[16] megatrendek egyes informacié- Theoretical dicitalization Supporting
technoldgiai vonatkozasai [IL. rész] [in review/analysis & controlling
. background II
Hungarian]
G. Fabricius-Ferke, Z. Zéman — A
. . IT megatrends and .
[17] controlling megatrendek egyes Theoretical divitalization Supporting
informacié-technolégiai vonatkozasai (1. review/analysis b gk cound 1 controlling
rész) [in Hungarian] ackgrou
E. Fedchenko, N. Savina, T. Timkin, 1. Improving quality
Lipatova, A. Vinogradova — Developing of public sector Supportin
[18] a controlling system as a factor in Case study through controlling COE }; olling
improving the quality of public system &
administration development
7. Fekete — Hogyan hat a kontrolling BII \17:1stual?dzatioinn S ctin
[19] szakmara a Power BI, mint 4j trend? [in Case study acce erates ceclsion- upportng
. making, enhances controlling
Hungarian] trans )
parency
T. Felicio, A. Samagaio, R. Rodrigues — ﬁ;ﬁ:;s;tsf
[20] Adoption of management .contro! Case study control systems and Support.mg
systems and performance in public sector erformance in the controlling
organizations p .
public sector
V. Fenyves, K. Dajnoki — Controlling HR controlling Supportin
[21] eszk6z6k a humdn eréforras gazdalkodas Case study applications and coiiolhng
tertiletén [in Hungarian] effectiveness &
G. Ferke.— .Pe,nzugy1 f)perany cc?ngro’lhng Digitalized support 4
22] informatikai timogatdsa, a kintlévSségek Case studv for financial Supporting
és tartozasok idSstrukturdjanak y controlling

kezelésénél [in Hungarian]

processes
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A. Gabor, Z. Barna — A HR funkciok , .
. . . Integration of HR | Supporting
[23] szerepe a controlling fokusza Case study . .
. . and controlling controlling
szervezetben [in Hungarian]
Impact of
A. Gabor, A. Suhajda — A szervezeti organizational .
. s . . , Supporting
[24] kultara dimenziéi a controlling fékusza Case study culture on .
. . ’ controlling
szervezetben [in Hungarian| acceptance of
controlling
Ref. Authot(s) & Title of Publication Methodology Key Findings Classification
126] P. Kalm’ar.— Adattudgmany és ,blg, data Case studv Big data analytlcs in Support'mg
technolégia a controlling szolgalataban ’ controlling controlling
D. Kaposi-Szasz — Kontrolling
27] }e}e{lt(isege,'cel]a, funkc1onahtasa,v Case study Practical apphcaFlon Support.mg
kilonos tekintettel a HR kontrolling of HR controlling controlling
vonatkozasaban [in Hungarian|
K ,K/oppany,— A cogtr}ol}lﬁlg Application Of. Supporting
[29] eltéréselemzés vizualizacidja excelben: A Case study waterfall charts in .
AT . . . . controlling
vizesés-diagram (1. rész) [in Hungarian| controlling
K. Koppany — A vizesés-diagram 4 ?sli eitslonal ot S ctin
[30] alkalmazasi lehet6ségei a controlling és az Case study ecision-suppo upportng
1 ) o : through controlling
tzleti elemzés teriiletén [in Hungarian] e
visualization
K. ,K/oppany,, P. I?resalek. - A controlling Methodology of Supporting
[31] eltéréselemzés modszerei 1. [in Case study . . .
. variance analysis I controlling
Hungarian]
K ,K/oppany” P. I?resalek. - A.controlhng Methodology of Supporting
[32] eltéréselemzés modszerei I1. [in Case study . . .
. variance analysis 11 controlling
Hungarian] )
B. Koviacs — A controlling-folyamatok m]egaiicrlsgc;t Supbortin
[33] hatékonysaganak mérése és névelése [in Case study . ’ pporing
. controlling as a controlling
Hungarian] .
driver
1. Labas, F. Kondorosi — Kéltségvetési Institutional Supportin
[37] szervek eredményesebb mikodését Case study embedding, coiiolhng
tamogaté controlling [in Hungarian] budgetary processes 8
[54] Z Zerr{agi.]. /Lukags -A koqtrolhng Case study Informat.lon .quahty, Support.mg
informacibigénye [in Hungarian)] controlling inputs controlling

Table 3: Publications assigned to the supporting controlling group (prepared by the authors)
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2.2.3 Applied Controlling Group

This group (Table 4) includes studies presenting concrete case studies, sectoral applications, or
organisational experiences.

e Béres [8], Krenyacz [35][36], Nikliné [41], Vacity [50] analyse controlling experiences in
Hungarian healthcare institutions.

e Bajor [6], J. Karpati [28], Lentner et al. [38], Novoszath [42], Pavlik [44], Téth G. [48]
present controlling systems in the public sector (public administration, higher education,
public finance).

o Van Helden—Reichard [51], Bracci—Tallaki [11], Paterson et al. [43], Tahar—Menacere [46],
Liapis—Spanos [39] examine international public sector controlling practices.

e Nagy [40], Gaspar—Valastyan [25], Téth—Mester—Turoczi [49], Kozma—Gyenge—T6th [34]
present examples of lean- and supply-chain-based controlling.

Key finding: In practice, controlling has become indispensable in healthcare, education, and
specific areas of public administration. Case studies show that controlling contributes to improved
performance, transparency, and more efficient resource use [36], [39]. In the central budget, the
system needs to ensure both fiscal discipline and accountability toward citizens [41]. Budgetary
control creates a balance between financial stability and social value creation.

Ref. Author(s) & Title of Publication Methodology Key Findings Classification
M. A. Abd Aziz, H. Ab Rahman, M. M. Impact of integrity,
Alam, J. Said — Enhancement of the internal control, and Applied
[1] accountability of public sectors through Case study leadership practices con?cfolljn
integrity system, internal control system on public sector 8
and leadership practices: A review study accountability

Public administration

[6] T.'. B@}or N /Kontr(?lhng o Case study controlling processes App he.d
kozigazgatasban [in Hungarian| o controlling
and specificities
Healthcare
8] M. Béres - Kf)ntrolhr}g tag.)asztalatok‘ Case study 1nsutungnal Apphe.d
egy szakkoérhaz szemével [in Hungarian] controlling controlling
experiences
Link between
E. Bracci, M. Tallaki — Resilience resilience and .
. Applied
[11] capacities and management control Case study management control ntrollin
systems in public sector organisations systems in the public controfing
sector
M. Chtad, J. Jaroszynski — Controllin, Supply chain Applied
[12] L oHa ). y . & Case study controlling pbphe
logistics in the supply chain . controlling
experiences
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S. Gaspar, G. Valastyan — Lean

[25] eszk6zOk és modszerek megjelenése és Case studv Lean integration in Applied

vizsgalata a controlling rendszerekben ey controlling systems controllin
g g g SY g

[in Hungarian]

]. I)(arpatl — Villalati ’kgntrolhn.g Adaptation of .

28] modszerek alkalmazasi modellje az Case studv corporate methods in Applied
allam mukodésének értékelésében [in Y P . controlling
Hungarian] state evaluation

Ref. Author(s) & Title of Publication Methodology Key Findings Classification

. Supply chain .
T. Kozma, B. Gyenge, R. T6th — Applied
[34] Ellatasi lanc controlling [in Hungarian] Case study p erform.anc§ and controlling
coordination
E. Krenyacz — A hazai egészségiigyi ifllsetizftilicﬁel Applied
35 intézmények kontrolling-rendszere [in Case study utond ppie
) g Y
FHungarian] controlling controlling
& experiences
E. Krenyicz — Controlling in Public finance Apolied

[36] Hungarian hospitals: History and key Case study reforms and accrual cony')c folljn
issues accounting &
C. Lentner, P. Molnar, V. Nagy — Budgeting and

[38] Accrual accounting and public finance Case studv controlling practice Applied
reforms in Hungary: The study of oy in the Greek public controlling
application in the public sector sector
K. Liapis, P. Spanos — Public

[39] accounting analysis under budgeting Theoretical Link between lean Applied
and controlling process: The Greek teview/analysis and controlling controlling
evidence
T. Nagy — A lean menedzsment és a Implementation of Applied

[40] controlling kapcsolati rendszere [in Case study standardized ppie

. controlling
Hungarian] methodology
E. Nikliné Galdonyi — Az egységes
kontrolling médszertan és Institutional practical Applied

[41] implementaciéjanak tapasztalatai [in Case study overview controlling
Hungarian]

P. Novoszath — A kontrolling szerepe Ci%‘;erin?gj’a?;_ Applied

[42] és f6bb kihivasai a jelenlegi magyar koz- Case study P pbphe
) L . . management control controlling
és nonprofit szféraban [in Hungarian]

systems
A. S. Paterson, F. Changwony, P. B. ngc}:)enrtre(ilﬁflanon

[43] Miller — Accounting control, Case studv competition g;n d Applied
governance and anti-corruption S¢ Stucy meisurem’ent controlling
initiatives in public sector organisations

frameworks
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L. Pavlik — Verseny és controlling a Public sector Applied
[44] kozszféra egy fontos szegmensében, a Case study controlling in rﬁf lin
felsGoktatasban [in Hungarian] developing countries controting
A. Tahar, K. Menacere — Management . . . .
[46] accounting practices in the public sector Theorencal . Indicator th.e ory i Apphe.d
of developing countrics review/analysis | budget sustainability | controlling
Ref. Author(s) & Title of Publication Methodolo Key Findings Classification
gy y g
C. Té6th G. — A koltségvetés Risk and Apolied
[48] fenntarthatésagat méré mutaték Case study performance in conl?cfolljn
elérejelz6 képessége [in Hungarian] supply chains &
R. Téth, B. Mester, 1. Taréczi — Ellatasi
lanc eredményessége, valamint a Public finance Applied
[49] felmertlé kockazati tényezok a Case study reforms and accrual n}zf lfin
controlling rendszer titkrében [in accounting controting
Hungarian]
[50] J. Vacity — Esetszint( kontrolling - Case study ifllsetizftilicﬁel Applied
naprakész adatokkal [in Hungarian] ase Y utond controlling
controlling
J. van Helden, C. Reichard — Theoretical m rIlnteirl atrll(:n Orftr | Applied
[51] Management control and public sector eoretea’ anagement conro ppie
cformance manasement review/analysis | systems in the public | controlling
be g sector

Table 4: Publications assigned to the applied controlling group (prepared by the authors)

2.2.4 Public Sector — Central Budget Perspective

Publications selected here examine the role of controlling specifically through the lens of the
central budget:

Van Helden—Reichard [51]: Review of the relationship between performance management
and controlling in European public sectors. The authors emphasise the institutional
significance of budgetary frameworks and accountability, noting that management control
tools cannot be directly transplanted from the private sector due to differences in
institutional and political contexts.

Tahar—Menacere [40]: Analysis of controlling and management accounting in developing
countries’ public sectors, highlighting structural and institutional deficiencies as barriers.

Bracci—Tallaki [11]: Investigation of management control’s role in resilience within the
public sector, stressing the importance of budgetary control flexibility in crisis

management.

Novoszath [42]: Examination of central budgetary institutions’ controlling practices,
pointing out a lack of strategic alighment and challenges in performance measurement.
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Key finding: The selected public sector/budget-focused literature consistently shows that central
budget controlling operates within a unique embeddedness, distinct from corporate controlling,
Sector-level challenges include a lack of strategic alignment, the dominant role of the institutional
environment, difficulties in performance measurement, crisis management functions, and
structural constraints.

2.3 Outlook: Current and Future Challenges in Disaster Management from the
Perspective of Systematic Literature Analysis

In Hungary, the mission of disaster management is unequivocal: “In the service of Hungary for
safety.” In pursuing this mission, the organisation’s activities aim to ensure the safety of life and
property for the population, while also strengthening social responsibility. This encompasses both
the mitigation or elimination of the negative impacts of natural hazards and the management of
emerging challenges posed by rapidly evolving trends in robotics, digitalisation, information and
communication technologies, such as cybersecurity, digital assistants, and blockchain technology.
From a controlling perspective, disaster management is characterised by the need for
decision support systems that simultaneously ensure rapid real-time responsiveness,
measurable cost efficiency, and optimal resource allocation. The introduction of new tools
and technologies enables the identification of related theoretical and practical aspects through
systematic literature analysis and opens opportunities for further targeted investigations. Without
claiming completeness, the following research directions can be outlined:

o Protection of Critical Infrastructures’: Technological advancements create new
opportunities for identifying vulnerabilities and strengthening protection, while
simultaneously increasing the need for continuous engagement against cyber threats and
natural disasters. A systematic literature review can reveal which controlling and decision-
support tools facilitate rapid responses, optimal allocation of resources (e.g., human capital,
organisational structures, information), and assurance of sustainability in critical
infrastructure protection.

o Drone Technology'*: Drones have become central for site assessment, intervention
support, and monitoring of at-risk areas. A systematic literature analysis could elucidate the
methodological characteristics and efficiency factors of drone applications in both
international and domestic practices.

o Artificial Intelligence (AI)": Al solutions (e.g., modelling, text and image processing) can
be applied across multiple aspects of decision support, from risk assessment to logistical
planning. A systematic review conducted according to the PRISMA methodology, can help
identify the most relevant application areas.

13 Protection of Critical Infrastructures: This encompasses all activities aimed at safeguarding essential systems,
facilities, and networks (e.g,, drinking water, electricity, telecommunications networks, and the internet) against physical,
IT-related, natural, or human-induced hazards.

14 Drone Technology: The technical and operational toolkit of drones (remotely piloted aerial vehicles), encompasses
their engineering characteristics and potential applications.

15 Artificial Intelligence (AI): Computer systems and software capable of imitating tasks that require human-like
intelligence, such as learning, problem-solving, reasoning, planning, and decision-making;
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e Big Data'® and Data Science'”: The rapid and efficient processing of large volumes of
data generated during disaster management provides new decision support opportunities
for end-users. Systematic analyses can reveal the effectiveness and security segments of
data science tools.

o Otrganizational Resilience' and Human Resources (HR)": Reviewing the literature
can contribute to assessing and developing the adaptive capacities of disaster management
organisations (e.g., adaptability, competence development, knowledge sharing) and
identifying directions for organisational improvement.

In addition to international examples, a substantial body of domestic literature can also serve as a
foundation. Several studies published in Védelem Tudomany have addressed the intersection of
technological innovations and disaster management activities, including the practical use of drones,
the protection of critical infrastructure, and the role of data science in risk management. These
sources, when systematically analysed, provide a scientifically grounded framework that can
supports the enhancement of disaster management operations.

Representative domestic and international publications include:

[62]]. Mégor and 1. Angyal. ,,A kritikus infrastruktarak ellendllé képesség fejlesztését célzo
szabalyozas mérfoldkovei 2022-20257, Védelen Tudomdny, vol. 10, no. 2, pp. 11-21, 2025. [in
Hungarian].

[63]1. Szalkai. ,,Veszélyes tizemek vizsgalata dron eszkozzel”, VVédelem Tudomdny, vol. 8, no. 1,
pp. 198-211, 2023. [in Hungarian].

[64]L. Egyed. ,,Dronok hasznalatanak lehet&ségei a katasztrofavédelemnél, kilonos tekintettel
a tizvédelmi prevenciéra and a karelharitasra”, [édelem Tudomdny, vol. 8, no. 1, pp. 124-143,
2023. [in Hungarian].

[65]E. Podholiczki. ,,Mesterséges intelligencia alkalmazasi lehet6ségei a katasztrofavédelemben
L. rész”, VVédelem: Tudomdny, vol. 10, no. 1, pp. 1-30, 2025. [in Hungarian].

[66]E. Podholiczki, ,,Mesterséges intelligencia alkalmazasi lehet6ségei a katasztrofavédelemben
IL. vés2”, V'édelenr Tudomany, vol. 10, no. 2, pp. 80-104, 2025. [in Hungarian].

[67]S. Barnabas and R. Nagy. ,,Katasztrofak elleni védekezés informatikai timogatasanak egyes
kérdései”, 1 édelem Tudomany, vol. 6, no. 2, pp. 1-16, 2021. [in Hungarian)].

[68]B. R. Lakatos. ,,A katasztrofavédelmi hatdsagi feladatrendszer muszaki, technoldgiai
hatterének az elemzése, a tovabbfejlesztési lehetSségek vizsgalata”, 1édelem Tudomidiny, vol.
7,no. 1, pp. 101-121, 2022. [in Hungarian].

[69]T. Habermayer, P. Hartner ¢és A. Muhoray. ,,A globalis katasztrofa elérejelzé és
koordinaciés, valamint a kézosségi veszélyhelyzeti kommunikacids ¢és  informacids
rendszerek bemutatasa”, Hadmémik, vol.13, no.3, pp.203-218, szept.2018. [i
Hungarian].

[70]Habermayer T., Hornyacsek J. és A. Muhoray. , Katasztréfavédelmi 6nkéntesek motivacié
kutatasa a védekezések hatékonysaganak néveléséhez”, Hadmérnik, vol. 13, no. 2, pp. 159-
173, 2018. [in Hungarian].

16 Big Data: A complex technological environment that enables the collection, storage, processing, and analysis of
extremely large and intricate datasets, whose size and complexity exceed the capacity of traditional data storage systems
or conventional processing methods.

17 Data Science: A scientific discipline focused on extracting information and knowledge from large datasets using
scientific methods, mathematical and statistical procedures, and computational tools (e.g., machine learning).

18 Organizational Resilience: The capacity of an organization to adapt, remain flexible, and sustain its operational
continuity under adverse conditions.

19 Human Resources (HR): The knowledge, skills, competencies, and motivations of employees, which are leveraged
by the organization to achieve its objectives.
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[71]T. Habermayer, I. Varga, A. Kricskovics és M. Vénosz. ,,A halalos tdzesetek szamanak
csokkentése  és a  krittkus  kockazati  csoportok  védelme  egyszerGsitett
tizkockazat-elemzéssel”, Scientia et Securitas, vol. 5, no. 3, pp. 308-322, 2024. [in Hungarian].

[72]P. Trucco, E. Cagno, F. Ruggeri, and O. Grande. ,,J.oss and damage assessment in critical
infrastructures due to extreme events”, Safety Science, vol. 148, p. 105682, 2022.

[73]M. Erdelj, M. Kr6l, and E. Natalizio. ,,Wireless sensor networks and multi-UAV systems
for natural disaster management”, Computer Networks, vol. 124, pp. 72-86, Sep. 2017.

[74]M. Yu, C. Yang, Y. Li, and B. Zhou. ,,Big data in natural disaster management: a review”,
Geosciences, vol. 8, no. 5, p. 165, 2018

[75]S. Ghaffarian, F. R. Taghikhah, and H. R. Maier. “Explainable artificial intelligence in
disaster risk management: Achievements and prospective futures,” International Journal of
Disaster Risk Reduction, vol. 98, Article 104123, Nov. 2023.

[76] Akhyar, A., M. A. Zulkifley, J. Lee, T. Song, J. Han, C. Cho, S. Hyun, Y. Son, and B. Wi.
Hong. “Deep artificial intelligence applications for natural disaster management systems:
A methodological review,” Ecological Indicators, vol. 163, Article 112067, 2024

Key Finding: Future challenges in disaster management require a multidimensional approach, in
which systematic literature analysis plays a crucial role in the scientific evaluation of emerging
technologies (e.g., drones, artificial intelligence, big data, organisational solutions, protection of
critical infrastructures), thereby enhancing the effectiveness of decision-support systems and
promoting the sustainable functioning of the public sector.

3. SUMMARY

The research results highlight that controlling in public sector management has evolved from being
a supplementary function into a strategically significant tool over the past decade. The
systematic literature review processed 56 relevant publications from the last decade, which were
categorised into three main thematic groups: theoretical control, supporting control, and applied
control. Findings from the theoretical group indicate that the concept of control has undergone
continuous development, from classical cost accounting and planning frameworks to data-driven
and digitalised decision support. Hungarian researchers emphasised the specific characteristics of
the domestic public sector and highlighted the importance of linking controlling education with
scientific research. The supporting group analysis revealed that the combined influence of
technological infrastructure, managerial commitment, and organisational culture fundamentally
determines the effectiveness of controlling systems. Digitalisation and data science tools (e.g., big
data, Power BI, artificial intelligence) open new dimensions in planning and monitoring the use of
public funds. However, technological innovation alone is not sufficient: organisational readiness
and adequate human resource capacity are indispensable. The applied group demonstrated that
the use of control across various subsystems of the public sector (healthcare, education, municipal
sector, and central institutions) provides significant added value. Case studies show that controlling
facilitates the measurement of efficiency, effectiveness, and economy, while also supporting the
development of rapid responses to crises. The temporal distribution of publications revealed a
cyclical pattern, with the number of studies increasing significantly in odd years, mainly in
response to global social and economic crises. This indicates that both the science and practice of
controlling are closely connected to external environmental challenges, which generate new
research directions and compel innovative solutions. The study also addresses the potential for
synthesising theoretical perspectives on current and prospective challenges in disaster
management through systematic literature analysis. Overall, controlling is increasingly
appearing in central budget-related economic domains as an integrated decision-support tool.
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4. ATTACHMENTS

4.1 PRISMA 2020 flow diagram for new systematic reviews which included searches

of databases and registers only

Identification of studies via databases and registers

Records removed before soreening:

Draplicate records removed (n =)
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zutomation tools.

Figure 3: PRISMA 2020 flow diagram for new systematic reviews which included searches of
databases and registers only [59]
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4.2 PRISMA 2020 Checklist

Location
Sect1on. and Item Checklist item ‘wher'e
Topic # item is
reported
TITLE
Title 1 Identify the report as a systematic review.
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist (Table 6).
INTRODUCTION
. Describe the rationale for the review in the context of
Rationale 3 -
existing knowledge.
Objectives 4 Prov1'de an CXph.Clt statement of the objective(s) or
question(s) the review addresses.
METHODS
Eligibility 5 Specify the inclusion and exclusion criteria for the review
criteria and how studies were grouped for the syntheses.
Specify all databases, registers, websites, organisations,
Information reference lists and other sources searched or consulted to
6 |. . . .
sources identify studies. Specify the date when each source was last
searched or consulted.
Search Present the full search strategies for all databases, registers
7 . . . ..
strategy and websites, including any filters and limits used.
Specify the methods used to decide whether a study met the
. inclusion criteria of the review, including how many
Selection . )
rocess 8 | reviewers screened each record and each report retrieved,
P whether they worked independently, and if applicable,
details of automation tools used in the process.
Specify the methods used to collect data from reports,
including how many reviewers collected data from each
Data .
. report, whether they worked independently, any processes
collection 9 .. . . .
ocess for obtaining or confirming data from study investigators,
p and if applicable, details of automation tools used in the
process.
List and define all outcomes for which data were sought.
Specify whether all results that were compatible with each
10a | outcome domain in each study were sought (e.g. for all
measures, time points, analyses), and if not, the methods
Data items used to decide which tresults to collect.
List and define all other variables for which data were
10b sought (e.g. participant and intervention characteristics,
funding sources). Describe any assumptions made about
any missing or unclear information.
Study risk of Specify the methods used to assess risk of bias in the
bias 1T | included studies, including details of the tool(s) used, how
assessment many reviewers assessed each study and whether they
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Section and

Topic

Checklist item

worked independently, and if applicable, details of
automation tools used in the process.

Location
where
item is

reported

Specify for each outcome the effect measure(s) (e.g. risk

Bffect 12 | ratio, mean difference) used in the synthesis or presentation
measures
of results.
Describe the processes used to decide which studies were
132 eligible for each synthesis (e.g. tabulating the study
intervention characteristics and comparing against the
planned groups for each synthesis (item #5)).
Describe any methods required to prepare the data for
13b | presentation or synthesis, such as handling of missing
summary statistics, or data conversions.
Describe any methods used to tabulate or visually display
13c o .
_ results of individual studies and syntheses.
Synthesis ; .
methods Desc.rlbe any methods used to synthesize result§ and
provide a rationale for the choice(s). If meta-analysis was
13d | performed, describe the model(s), method(s) to identify the
presence and extent of statistical heterogeneity, and
software package(s) used.
Describe any methods used to explore possible causes of
13e | heterogeneity among study results (e.g. subgroup analysis,
meta-regression).
Describe any sensitivity analyses conducted to assess
13f .
robustness of the synthesized results.
Reici);:ng 14 Describe any methods used to assess risk of bias due to
assessment missing results in a synthesis (arising from reporting biases).
Certainty Describe any methods used to assess certainty (or
15 . .
assessment confidence) in the body of evidence for an outcome.
RESULTS
Describe the results of the search and selection process,
from the number of records identified in the search to the
16a . . . . .
number of studies included in the review, ideally using a
Study flow diagram (Figure 3).
selection - : : - - —
Cite studies that might appear to meet the inclusion criteria,
16b | but which were excluded, and explain why they were
excluded.
Study . 17 | Cite each included study and present its characteristics.
characteristics
R.ISk of blas 18 | Present assessments of risk of bias for each included study.
in studies
Results of For all outcomes, present, for each study: (a) summary
o 19 L .
individual statistics for each group (where appropriate) and (b) an
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Location

Section and Item .. where
. Checklist item . .
Topic # item is
reported
studies effect estimate and its precision (e.g. confidence/credible
interval), ideally using structured tables or plots.
204 For each synthesis, briefly summarise the characteristics and
risk of bias among contributing studies.
Present results of all statistical syntheses conducted. If meta-
analysis was done, present for each the summary estimate and
20b | its precision (e.g. confidence/credible interval) and measures
Results of of statistical heterogeneity. If comparing groups, desctibe the
syntheses direction of the effect.
20c Present results of all investigations of possible causes of
heterogeneity among study results.
Present results of all sensitivity analyses conducted to assess
20d :
the robustness of the synthesized results.
Reporting 2 Present assessments of risk of bias due to missing results
biases (arising from reporting biases) for each synthesis assessed.
Certainty of 2 Present assessments of certainty (or confidence) in the body
evidence of evidence for each outcome assessed.
DISCUSSION
23 Provide a general interpretation of the results in the context
of other evidence.
231 Discuss any limitations of the evidence included in the
Discussion review.
23c | Discuss any limitations of the review processes used.
34 Discuss implications of the results for practice, policy, and
future research.
OTHER INFORMATION
Provide registration information for the review, including
24a | register name and registration number, or state that the
review was not registered.
Registration . .
&l Indicate where the review protocol can be accessed, or state
and protocol | 24b
that a protocol was not prepared.
2dc Describe and explain any amendments to information
provided at registration or in the protocol.
Describe sources of financial or non-financial support for
Support 25 | the review, and the role of the funders or sponsors in the
review.
Competin . .
ompeting 26 | Declare any competing interests of review authors.
interests
Availability of Report which of the following are publicly available and where
data, code they can be found: template data collecton forms; data
27 . .
and other extracted from included studies; data used for all analyses;
materials analytic code; any other materials used in the review.

Table 5: PRISMA 2020 Checklist [59]
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4.3 PRISMA 2020 for Abstracts checklist®

Section and Item

ol 4 Checklist item
TITLE
Title 1 Identify the report as a systematic review.
BACKGROUND
Objectives 5 Prov1d? an explicit statement of the main objective(s) or question(s)
the review addresses.
METHODS
Ehg1b1l.1ty 3 Specity the inclusion and exclusion criteria for the review.
criteria
Information 4 Specity the information sources (e.g. databases, registers) used to
sources identify studies and the date when each was last searched.
Risk of bias 5 Spec.lfy the methods used to assess risk of bias in the included
studies.
Synthesis of . ,
results 6 Specify the methods used to present and synthesise results.
RESULTS
Included 7 Give the total number of included studies and participants and
studies summarise relevant characteristics of studies.

Present results for main outcomes, preferably indicating the number
of included studies and participants for each. If meta-analysis was

Synthesis of ) Y
y 8 done, report the summary estimate and confidence/credible interval.

results If comparing groups, indicate the direction of the effect (i.e. which
group is favoured).
DISCUSSION
Limitations of 9 Provide a brief summary of the limitations of the evidence included
evidence in the review (e.g. study risk of bias, inconsistency and imprecision).
Interpretation 10 .Prov.ide' a general interpretation of the results and important
implications.
OTHER
Funding 11 | Specify the primary source of funding for the review.
Registration 12 | Provide the register name and registration number.

Table 6: PRISMA 2020 for Abstracts checklist™ [59]

20 This abstract checklist retains the same items as those included in the PRISMA for Abstracts statement published
in 2013,54 but has been revised to make the wording consistent with the PRISMA 2020 statement and includes a new
item recommending authors specify the methods used to present and synthesise results (item #6).
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4.5 Clusteting of authors™
Data: identification of the relevant cluster

Author Cluster 1 Cluster 2 Cluster 3 Cluster 4

Zsolt Barna X

Agnes Gabor X

Adam Suhajda X

Mark Téth X

Erika Blumné Ban X

Gyorgy Fabricius-Ferke X

Janos Lukécs X

Zoltan Zéman X

Sandor Gaspar X

Gerg6 Valastyan X

Gergé Thalmeiner X

Gabor Vajda X

Table 7: Clustering of authors (created by the authors using VOSviewer)

2! Created using the VOSviewer software.
125



5. REFERENCES

[1] M. A. Abd Aziz, H. Ab Rahman, M. M. Alam, and J. Said. ,,Enhancement of the accountability
of public sectors through integrity system, internal control system and leadership practices: A
review study”, 7#h International Conference on Financial Criminology 2015, vol. 28, no. 7, pp. 163-
169, 2015, doi: https://doi.org/10.1016/52212-5671(15)01096-5 [Online].  Available:
https:/ /www.sciencedirect.com/science/article/pii/S22125671150109652via%3Dihub
(15/12/2024.)

[2] P.Bagdacs. ,,A kontrolling fejlédése a 20. szazadtol napjainkig”, Jelenkori Tdrsadalmi és Gazdasdg:
Folyamatok, vol. 18, PpP- 29-35, 2023. [1 Hungarian], doi:
https://doi.org/10.14232 /jtgf.2023.kulonszam.29-35 [Online]. Available: https://ojs.bibl.u-
szeged.hu/index.php/jelenkori_tars-gazd_folyamatok/article/view/44494 (15/12/2024.)

[3] P. Bajnai. ,,A controlling eszkoztarat atalakité digitalis technologiak térnyerése - hazai
helyzetkép egy kérdbives kutatas alapjan”, Controller Info, vol. 10, no. 1, pp. 2-8, 2022. [in
Hungatrian], doi: https://doi.org/10.24387/C1.2022.1.1 [Online]. Available:
https://controllerinfo.hu/a-controlling-eszkoztarat-atalakito-digitalis-technologiak-
ternyerese-hazai-helyzetkep-egy-kerdoives-kutatas-alapjan/ (10/11/2024.)

[4] P.Bajnai. ,,A vallalati controlling funkci6 digitalis atalakulasanak sajatossagai a hazai szolgaltato
szektotban”, Jelenkori Tarsadalmi és Gazdasdgi Folyamatok, vol. 18, pp. 37-52, 2023. [i
Hungarian], doi: https://doi.org/10.14232/jtef.2023 kulonszam.37-52 [Online]. Available:
https://ojs.bibl.u-szeged.hu/index.php/jelenkori_tars-gazd_folyamatok/article/view /44488
(10/11/2024.)

[5] P.Bajnaiand V. Fenyves. ,,A controlling szerepének és eszkéztaranak atalakulasa a digitalizacid
hatasara”, Controller Info, vol. 9, no. 4, pp. 2-8, 2021. [in Hungarian], doi: https://doi.org/
10.24387/C1.2021.4.1. [Online]. Available: https:/ /controllerinfo.hu/a-controlling-
szerepenck-es-eszkoztaranak-atalakulasa-a-digitalizacio-hatasara/ (10/11/2024.)

[6] T. Bajor. ,,Kontrolling a kozigazgatasban®, Uj Magyar Kizigazgatds, vol. 10, no. 4, pp. 30-36,
2017. [in Hungarian], [Online]. Available:
https:/ /www.kozszov.org.hu/dokumentumok/UMK_2017/4/05_Kontrolling.pdf
(10/11/2024.)

[7] P.Becsky-Nagy and D. Droppa. ,,Cash flow-kimutatasok a controlling szolgalataban”, Controller
Info, wvol. 3, no. 2, pp. 15-20, 2015. [in Hungarian], [Online]. Available:
https://controllerinfo.hu/termekek/ (25/10/2024.)

[8] M. Béres. ,,Kontrolling tapasztalatok egy szakkoérhaz szemével”, IME Interdiszeiplindris Magyar
Egészségiigy: Tudomdinyos Folydirat, vol. 16, no. 4, pp. 28-30, 2017. [in Hungarian|, [Online].
Available: https://ime.memt.hu/cikk/2017/04-lapszam-2017 /kontrolling-tapasztalatok-egy-
szakkorhaz-szemevel/ (22/10/2024.)

[9] E. Blumné Ban and Z. Zéman. ,,Controlling a vezetés szolgalataban. torténeti fejlédés,
perspektivak”, Taylor: Gazddlkodds- és Szervezéstudomanyi Folydirat, vol. 6, no. 1-2, pp. 439-447,
2014. i Hungarian)], [Online]. Available: https://ojs.bibl.u-
szeged.hu/index.php/taylotr/article/view /12832 (11/11/2024.)

[10]E. Bocsket, E. Bicsné Baba, and V. Fenyves. ,,A controlling oktatasanak és kutatasanak helyzete
az elmult évtized tukeében”, Controller Info, vol. 5, no. 2, pp. 21-27, 2017. [in Hungarian], doi:
https://doi.org/10.24387/C1.2017.2.4  [Online]. Available: https://controllerinfo.hu/a-
controlling-oktatasanak-es-kutatasanak-helyzete-az-elmult-evtized-tukreben/ (18/10/2024.)

[11]E. Bracci and M. Tallaki. ,,Resilience capacities and management control systems in public
sector organisations”, Journal of Accounting and Organizational Change, vol. 17, no. 3, pp. 332-351,
2021, doi: https://doi.org/10.1108/JAOC-10-2019-0111 [Online]. Available:
https://www.emerald.com/jaoc/article/17/3/332/435014/Resilience-capacities-and-
management-control (11/11/2024.)

126


https://doi.org/10.1016/S2212-5671(15)01096-5
https://www.sciencedirect.com/science/article/pii/S2212567115010965?via%3Dihub
https://doi.org/10.14232/jtgf.2023.kulonszam.29-35
https://ojs.bibl.u-szeged.hu/index.php/jelenkori_tars-gazd_folyamatok/article/view/44494
https://ojs.bibl.u-szeged.hu/index.php/jelenkori_tars-gazd_folyamatok/article/view/44494
https://doi.org/10.24387/CI.2022.1.1.
https://controllerinfo.hu/a-controlling-eszkoztarat-atalakito-digitalis-technologiak-ternyerese-hazai-helyzetkep-egy-kerdoives-kutatas-alapjan/
https://controllerinfo.hu/a-controlling-eszkoztarat-atalakito-digitalis-technologiak-ternyerese-hazai-helyzetkep-egy-kerdoives-kutatas-alapjan/
https://doi.org/10.14232/jtgf.2023.kulonszam.37-52
https://ojs.bibl.u-szeged.hu/index.php/jelenkori_tars-gazd_folyamatok/article/view/44488
https://doi.org/10.24387/CI.2022.1.1
https://doi.org/10.24387/CI.2022.1.1
https://controllerinfo.hu/a-controlling-szerepenek-es-eszkoztaranak-atalakulasa-a-digitalizacio-hatasara/
https://controllerinfo.hu/a-controlling-szerepenek-es-eszkoztaranak-atalakulasa-a-digitalizacio-hatasara/
https://www.kozszov.org.hu/dokumentumok/UMK_2017/4/05_Kontrolling.pdf
https://controllerinfo.hu/termekek/
https://ime.memt.hu/cikk/2017/04-lapszam-2017/kontrolling-tapasztalatok-egy-szakkorhaz-szemevel/
https://ime.memt.hu/cikk/2017/04-lapszam-2017/kontrolling-tapasztalatok-egy-szakkorhaz-szemevel/
https://ojs.bibl.u-szeged.hu/index.php/taylor/article/view/12832
https://ojs.bibl.u-szeged.hu/index.php/taylor/article/view/12832
https://doi.org/10.24387/CI.2017.2.4
https://controllerinfo.hu/a-controlling-oktatasanak-es-kutatasanak-helyzete-az-elmult-evtized-tukreben/
https://controllerinfo.hu/a-controlling-oktatasanak-es-kutatasanak-helyzete-az-elmult-evtized-tukreben/
https://doi.org/10.1108/JAOC-10-2019-0111
https://www.emerald.com/jaoc/article/17/3/332/435014/Resilience-capacities-and-management-control
https://www.emerald.com/jaoc/article/17/3/332/435014/Resilience-capacities-and-management-control

[12]M. Chlad and J. Jaroszynski. ,,Controlling logistics in the supply chain”, Advanced 1 ogistic Systems:
Theory  and  Practice, ~ vol. 7, pp. 19-26,  2013. [Online].  Awvailable:
https:/ /econpapers.repec.org/article/ pezalspez/v_3a7_3ay_3a2013_3ai_3a2_3ap_3al9-
26.htm (11/11/2024.)

[13]L. Czitkus and B. Medveczky. ,,A controlling a gazdilkodé szervezetek
teljesitményértékelésében”, Controller Info, vol. 6, no. 3, pp. 24-27, 2018. [in Hungarian], dot:
https://doi.org/10.24387/C1.2018.3.6  [Online].  Available: https://controllerinfo.hu/a-
controlling-a-gazdalkodo-szervezetek-teljesitmenyertekeleseben/ (18/10/2024.)

[14]P. Doszpoly. ,,Kiiszobon a digitalizacié: A kontrollerekkel szemben tamasztott kompetencia-
elvarasok valtozasa - szakirodalmi attekintés”, Economica, vol. 10, no. 3-4, 2019. [in Hungarian],
doi:  https://doi.org/10.47282/ECONOMICA/2019/10/3-4/4699  [Online].  Available:
https://ojs.lib.unideb.hu/economica/article/view /4699 (18/10/2024.)

[15]G. Fabricius-Ferke. ,,Controlling: Management, vagy leadership?”, Controller Info, vol. 3, no. 2,
pp. 37-44, 2015. [in Hungarian|, [Online]. Available: https://controllerinfo.hu/controlling-
management-vagy-leadership/ (18/10/2024.)

[16]G. Fabricius-Ferke. ,,A controlling megatrendek egyes informacio-technolégiai vonatkozasai
(L. tész]”, Controller Info, vol. 5, no. 1, pp. 8-11, 2017. [in Hungarian|, [Online]. Available:
https:/ /controllerinfo.hu/a-controlling-megatrendek-egyes-informacio-technologiai-
vonatkozasai-ii-resz/ (18/10/2024.)

[17]G. Fabricius-Ferke and Z. Zéman. ,,A controlling megatrendek egyes informacié-technologiai
vonatkozasai (1. rész)”, Controller Info, vol. 4, no. 3, pp. 10-14, 2016. [in Hungarian], [Online].
Available: https://controllerinfo.hu/a-controlling-megatrendek-egyes-informacio-
technologiai-vonatkozasai-i-resz/ (18/10/2024.)

[18]E. Fedchenko, N. Savina, T. Timkin, I. Lipatova, and A. Vinogradova. ,,.Developing a
controlling system as a factor in improving the quality of public administration”, Revista Gestao
& Tecnologia - Journal of Management and Technology, vol. 23, pp. 136-153, 2023. doi:
https://doi.org/10.20397/2177-6652/2023.v23i0.2601 [Online]. Available:
https:/ /www.researchgate.net/publication/373649213_Developing_a_controlling_system_as
_a_factor_in_improving_the_quality_of_public_administration (11/11/2024.)

[19]Z. Fekete. ,,Hogyan hat a kontrolling szakmara a Power BI, mint 4j trend?”, Controller Info, vol.
11, no. 3, pp. 23-26, 2023. [in Hungarian], doi: https://doi.org/10.24387/C1.2023.3.5 [Online].
Available: https://controllerinfo.hu/hogyan-hat-a-kontrolling-szakmara-a-power-bi-mint-uj-
trend/ (11/11/2024.)

[20]T. Felicio, A. Samagaio, and R. Rodrigues, ,,Adoption of management control systems and
performance in public sector organizations”, Journal of Business Research, vol. 124, pp. 593-602,
2021, dot: https://doi.org/10.1016/j.jbusres.2020.10.069 [Online]. Available:
https:/ /www.sciencedirect.com/science/article/abs/pii/S0148296320307426?via%3Dihub
(18/10/2024.)

[21]V. Fenyves and K. Dajnoki. ,,Controlling eszk6z6k a human eréforras gazdalkodas teriiletén”,
Controller Info, vol. 3, no. 3, pp. 68-73, 2015. [in Hungarian|, [Online]. Available:
https://controllerinfo.hu/controlling-eszkozok-a-human-eroforras-gazdalkodas-teruleten/
(18/10/2024.)

[22]G. Ferke. ,,Pénziigyi operativ controlling informatikai timogatasa, a kintlévéségek és tartozasok
idéstruktarajanak kezelésénél”, Controller Info, vol. 1, no. 1, pp. 23-27, 2013. [in Hungarian],
[Online]. Available: https://controllerinfo.hu/penzugyi-operativ-controlling-informatikai-
tamogatasa-a-kintlevosegek-es-tartozasok-idostrukturajanak-kezelesenel/ (18/10/2024.)

[23]A. Gabor and Z. Barna. ,,A HR funkciok szerepe a controlling fékusza szervezetben”, Controller
Info, vol. 11, no. 1, pp. 30-31, 2021. [in Hungarian], doi: https://doi.org/10.24387/CI1.2021.1.6
[Online]. Available: https://controllerinfo.hu/issue/ix-evf-2021-1-szam/ (15/12/2024.)

127


https://econpapers.repec.org/article/pczalspcz/v_3a7_3ay_3a2013_3ai_3a2_3ap_3a19-26.htm
https://econpapers.repec.org/article/pczalspcz/v_3a7_3ay_3a2013_3ai_3a2_3ap_3a19-26.htm
https://doi.org/10.24387/CI.2018.3.6
https://controllerinfo.hu/a-controlling-a-gazdalkodo-szervezetek-teljesitmenyertekeleseben/
https://controllerinfo.hu/a-controlling-a-gazdalkodo-szervezetek-teljesitmenyertekeleseben/
https://doi.org/10.47282/ECONOMICA/2019/10/3-4/4699
https://ojs.lib.unideb.hu/economica/article/view/4699
https://controllerinfo.hu/controlling-management-vagy-leadership/
https://controllerinfo.hu/controlling-management-vagy-leadership/
https://controllerinfo.hu/a-controlling-megatrendek-egyes-informacio-technologiai-vonatkozasai-ii-resz/
https://controllerinfo.hu/a-controlling-megatrendek-egyes-informacio-technologiai-vonatkozasai-ii-resz/
https://controllerinfo.hu/a-controlling-megatrendek-egyes-informacio-technologiai-vonatkozasai-i-resz/
https://controllerinfo.hu/a-controlling-megatrendek-egyes-informacio-technologiai-vonatkozasai-i-resz/
https://doi.org/10.20397/2177-6652/2023.v23i0.2601
https://www.researchgate.net/publication/373649213_Developing_a_controlling_system_as_a_factor_in_improving_the_quality_of_public_administration
https://www.researchgate.net/publication/373649213_Developing_a_controlling_system_as_a_factor_in_improving_the_quality_of_public_administration
https://doi.org/10.24387/CI.2023.3.5
https://controllerinfo.hu/hogyan-hat-a-kontrolling-szakmara-a-power-bi-mint-uj-trend/
https://controllerinfo.hu/hogyan-hat-a-kontrolling-szakmara-a-power-bi-mint-uj-trend/
https://doi.org/10.1016/j.jbusres.2020.10.069
https://www.sciencedirect.com/science/article/abs/pii/S0148296320307426?via%3Dihub
https://controllerinfo.hu/controlling-eszkozok-a-human-eroforras-gazdalkodas-teruleten/
https://controllerinfo.hu/penzugyi-operativ-controlling-informatikai-tamogatasa-a-kintlevosegek-es-tartozasok-idostrukturajanak-kezelesenel/
https://controllerinfo.hu/penzugyi-operativ-controlling-informatikai-tamogatasa-a-kintlevosegek-es-tartozasok-idostrukturajanak-kezelesenel/
https://doi.org/10.24387/CI.2021.1.6
https://controllerinfo.hu/issue/ix-evf-2021-1-szam/

[24]A. Gabor and A. Suhajda. ,,A szervezeti kultira dimenziéi a controlling fékuszu szervezetben”,
Controller — Info, vol. 7, mno. 2, pp. 30-35 2019. [t Hungarian],  doi:
https://doi.org/10.24387/C1.2019.2.5 [Online]. Available: https://controllerinfo.hu/a-
szervezeti-kultura-dimenzioi-a-controlling-fokuszu-szervezetben/ (15/12/2024.)

[25]S. Gaspar and G. Valastyan. ,Lean eszk6zok és modszerek megjelenése és vizsgalata a
controlling rendszerekben”, Controller Info, vol. 7, no. 1, pp. 41-45, 2019. [in Hungarian|, dot:
https://doi.org/10.24387/C1.2019.1.8 [Online]. Awvailable: https://controllerinfo.hu/lean-
eszkozok-es-modszerek-megjelenese-es-vizsgalata-a-controlling-rendszerekben/
(11/10/2024.)

[26]P. Kalmar. ,,Adattudomany és ‘big data’ technolégia a controlling szolgalataban”, Controller Info,
vol. 5, no. 2, pp. 2-5, 2017. [in Hungatian], doi: https://doi.org/10.24387/C1.2017.2.1 [Online].
Available: https://controlletinfo.hu/adattudomany-es-big-data-technologia-a-controlling-
szolgalataban/ (11/10/2024.)

[27]D. Kaposi-Szasz. ,,Kontrolling jelent6sége, célja, funkcionalitasa, kiilonos tekintettel a HR
kontrolling vonatkozasaban”, Controller Info, vol. 8, no. 4, pp. 22-25, 2020. |in Hungarian], dot:
https://doi.org/10.24387/C1.2020.4.4 [Online]. Available:
https:/ /controllerinfo.hu/kontrolling-jelentosege-celja-funkcionalitasa-kulonos-tekintettel-a-
hr-kontrolling-vonatkozasaban/ (11/10/2024.)

[28]]. Karpati. ,,Vallalati kontrolling moddszerek alkalmazasi modellje az allam mikodésének
értékelésében”, SZTE Gazdasdagtndomanyi Kar Kizleményei, vol. 12, no. 2, pp. 253-269, 2013. [in
Hungarian]|, [Online]. Available: https://share.google/udtD]8GglnOnhsCeE (18/11/2024.)

[29]K. Koppany. ,,A controlling eltéréselemzés vizualizacidja excelben: A vizesés-diagram (1.
rész)”,  Controller Info, vol. 10, no. 4, pp. 7-13, 2022. [in Hungarian], doi:
https://doi.org/10.24387/C1.2022.4.2 [Online]. Available: https://controllerinfo.hu/wp-
content/uploads/2023/04/ContrInf_Koppany-SZINES-120224.pdf (18/12/2024.)

[30]K. Koppany. ,,A vizesés-diagram alkalmazasi lehet6ségei a controlling és az Uzleti elemzés
teruletén”, Controller Info, vol. 11, no. 1, pp. 48-53, 2023. [in Hungarian], doi: https://doi.org/10
24387/C1202318 [Online]. Available: https://controllerinfo.hu/wp-
content/uploads/2023/04/8_A-vizeses-diagram-alkalmazasi-lehetosegei-a-controlling-es-az-
uzleti-elemzes-teruleten-1.pdf (18/12/2024.)

[31]K. Koppany and P. Kresalek. ,,A controlling eltéréselemzés modszerei 1., Controller Info, vol.
11, no. 2, pp. 2-6, 2023. [in Hungarian]|, doi: https://doi.org/10.24387/C1.2023.2.1 [Online].
Available: https://controllerinfo.hu/a-controlling-eltereselemzes-modszerei-i/ (18/12/2024.)

[32]K. Koppany and P. Kresalek. ,,A controlling eltéréselemzés modszerei 11.°, Controller Info, vol.
11, no. 3, pp. 6-11, 2023. [in Hungarian], doi: https://doi.org/10 24387 /CI 2023 3 2 [Online].
Available: https://controlletinfo.hu/wp-content/uploads/2023/12/ContrInf_beliv_2023-
03_negyedev_2.pdf (18/12/2024.)

[33]B. Kovacs. ,,A controlling-folyamatok hatékonysaganak mérése és novelése”, E-Conom: Online
Tudomanyos Folydirat, vol. 8, no. 1, 2019. [t Hungarian|, doi:
https://doi.org/10.17836/EC.2019.1.027 [Online]. Available: https://journal.uni-
sopron.hu/index.php/econom/article/view/econom-2019-027-037 (10/11/2024.)

[34]T. Kozma, B. Gyenge, and R. Téth. ,,Ellatasi lanc controlling”, Controller Info, vol. 3, no. 3, pp.
15-23, 2015. [in Hungarian|, [Online]. Available: https://controllerinfo.hu/ellatasi-lanc-
controlling/ (10/11/2024.)

[35]F. Krenyacz. ,,A hazai egészségligyi intézmények kontrolling-rendszere”, Statisztikai Szemle, vol.
93, no. 89, pp. 823-843, 2015. [in Hungarian], [Online].  Available:
https://www.ksh.hu/statszemle_archive/2015/2015_08-09/2015_08-09_823.pdf
(18/10/2024.)

[36]E. Krenyécz. ,,Controlling in Hungarian hospitals: History and key issues”, Society and Economy,
vol. 40, pp. 605-622, 2018, doi: https://doi.org/10.1556/204.2018.40.4.8 [Online]. Available:
https://unipub.lib.uni-corvinus.hu/3891/1/SE_2018n4p605.pdf (18/10/2024.)

128


https://doi.org/10.24387/CI.2019.2.5
https://controllerinfo.hu/a-szervezeti-kultura-dimenzioi-a-controlling-fokuszu-szervezetben/
https://controllerinfo.hu/a-szervezeti-kultura-dimenzioi-a-controlling-fokuszu-szervezetben/
https://doi.org/10.24387/CI.2019.1.8
https://controllerinfo.hu/lean-eszkozok-es-modszerek-megjelenese-es-vizsgalata-a-controlling-rendszerekben/
https://controllerinfo.hu/lean-eszkozok-es-modszerek-megjelenese-es-vizsgalata-a-controlling-rendszerekben/
https://doi.org/10.24387/CI.2017.2.1
https://controllerinfo.hu/adattudomany-es-big-data-technologia-a-controlling-szolgalataban/
https://controllerinfo.hu/adattudomany-es-big-data-technologia-a-controlling-szolgalataban/
https://doi.org/10.24387/CI.2020.4.4
https://controllerinfo.hu/kontrolling-jelentosege-celja-funkcionalitasa-kulonos-tekintettel-a-hr-kontrolling-vonatkozasaban/
https://controllerinfo.hu/kontrolling-jelentosege-celja-funkcionalitasa-kulonos-tekintettel-a-hr-kontrolling-vonatkozasaban/
https://share.google/udtDJ8GgKn0nhsCeE
https://doi.org/10.24387/CI.2022.4.2
https://controllerinfo.hu/wp-content/uploads/2023/04/ContrInf_Koppany-SZINES-120224.pdf
https://controllerinfo.hu/wp-content/uploads/2023/04/ContrInf_Koppany-SZINES-120224.pdf
https://doi.org/10%2024387/CI202318
https://doi.org/10%2024387/CI202318
https://controllerinfo.hu/wp-content/uploads/2023/04/8_A-vizeses-diagram-alkalmazasi-lehetosegei-a-controlling-es-az-uzleti-elemzes-teruleten-1.pdf
https://controllerinfo.hu/wp-content/uploads/2023/04/8_A-vizeses-diagram-alkalmazasi-lehetosegei-a-controlling-es-az-uzleti-elemzes-teruleten-1.pdf
https://controllerinfo.hu/wp-content/uploads/2023/04/8_A-vizeses-diagram-alkalmazasi-lehetosegei-a-controlling-es-az-uzleti-elemzes-teruleten-1.pdf
https://doi.org/10.24387/CI.2023.2.1
https://controllerinfo.hu/a-controlling-eltereselemzes-modszerei-i/
https://doi.org/10%2024387/CI%202023%203%202
https://controllerinfo.hu/wp-content/uploads/2023/12/ContrInf_beliv_2023-03_negyedev_2.pdf
https://controllerinfo.hu/wp-content/uploads/2023/12/ContrInf_beliv_2023-03_negyedev_2.pdf
https://doi.org/10.17836/EC.2019.1.027
https://journal.uni-sopron.hu/index.php/econom/article/view/econom-2019-027-037
https://journal.uni-sopron.hu/index.php/econom/article/view/econom-2019-027-037
https://controllerinfo.hu/ellatasi-lanc-controlling/
https://controllerinfo.hu/ellatasi-lanc-controlling/
https://www.ksh.hu/statszemle_archive/2015/2015_08-09/2015_08-09_823.pdf
https://doi.org/10.1556/204.2018.40.4.8
https://unipub.lib.uni-corvinus.hu/3891/1/SE_2018n4p605.pdf

[37]1. Labas and F. Kondorosi. ,Koltségvetési szervek eredményesebb muikodését tamogatd
controlling”, Controller Info, vol. 3, no. 1, pp. 16-19, 2015. [in Hungarian], [Online|. Available:
https:/ /controllerinfo.hu/koltsegvetesi-szervek-eredmenyesebb-mukodeset-tamogato-
controlling/ (10/11/2024.)

[38]C. Lentner, P. Molnar, and V. Nagy. ,,Accrual accounting and public finance reforms in
Hungary: The study of application in the public sector”, Economic Annals-XXI, vol. 183, no. 5-
6, pp. 89-105, 2020, doi: https://doi.org/10.21003/ea.V183-09 [Online]. Available:
https://ea2ljournal.world/index.php/ea.V183-09/ (18/12/2024.)

[39]K. Liapis and P. Spanos. ,,Public accounting analysis under budgeting and controlling process:
The Greek evidence”, Economies of Balkan and Eastern Europe Countries in the Changed World
(EBEEC 2015), vol. 33, no. 7, pp. 103-120, 2015, doi: https://doi.org/10.1016/52212-
5671(15)01697-4 [Online]. Available:
https:/ /www.sciencedirect.com/science/article/pii/S2212567115016974?via%3Dihub
(18/12/2024.)

[40]T. Nagy. ,,A lean menedzsment és a controlling kapcsolati rendszere”, Controller Info, vol. 4, no.
1, pp. 38-42, 2016. [in Hungarian], [Online]. Available: https://controllerinfo.hu/a-lean-
menedzsment-es-a-controlling-kapcsolati-rendszere/ (11/11/2024.)

[41]E. Nikliné Galdonyi. ,,Az egységes kontrolling moddszertan és implementacijanak
tapasztalatai”, IME Interdiszeiplinaris Magyar Egészségigy: Tudomdnyos Folydirat, vol. 15, no. 2, pp.
21-24,2016. [in Hungarian], [Online]. Available: https://ime.memt.hu/cikk/2016/02-lapszam-
2016/az-egyseges-kontrolling-modszertan-es-implementaciojanak-tapasztalatai/
(18/12/2024.)

[42]P. Novoszath. ,,A kontrolling szerepe és f6bb kihivasai a jelenlegi magyar koz- és nonprofit
sztéraban”, Taylor: Gazddlkodds- és Szervezéstudomanyi Folydirat, vol. 11, no. 1, pp. 56-72, 2019. [in
Hungarian], [Online]. Available: https://ojs.bibl.u-
szeged.hu/index.php/taylor/article/view/21945 (27/11/2024.)

[43]A. S. Paterson, I Changwony, and P. B. Miller. ,,Accounting control, governance and
anticorruption initiatives in public sector organisations”, British Accounting Review, vol. 51, no. 5,
2019, doi: https://doi.org/10.1016/j.bar.2019.100844 [Online]. Available:
https:/ /www.sciencedirect.com/science/article/abs/pii/S0890838919300691?via%3Dihub
(28/11/2024.)

[44]L. Pavlik. ,,Verseny és controlling a kozszféra egy fontos szegmensében, a felsGoktatasban”,
Pénziigyi Szemle, vol. 62, no. 1, pp. 48-70, 2017. [in Hungarian|, [Online]. Available:
https:/ /unipub.lib.uni-corvinus.hu/9450/1/pavlikl-2017-1-mpdf_20170406155237_65.pdf
(13/11/2024.)

[45]A. Szukits, L. Sztrida, and 1. A. Szabé. ,Informaciés folyamatok digitalizaciéjanak hatasa a
kontrolleri szakmara - Szisztematikus irodalomattekintés”, [manuscript, 2024, forthcoming]. [in
Hungarian|, doi: https://doi.org/10.14267/VEZTUD.2024.06.03  [Online].  Available:
https:/ /unipub.lib.uni-corvinus.hu/10027/ (10/10/2024.)

[46]A. Tahar and K. Menacere. ,,Management accounting practices in the public sector of
developing countties”, African Journal of Accounting, Auditing and Finance, vol. 2, no. 2, pp. 128-
145, 2013, doi: https://doi.org/10.1504/AJAAFE2013.057075.  [Online].  Available:
https:/ /www.inderscience.com/offers.php?id=57075 (30/11/2024.)

[47]G. Thalmeiner, A. Suhajda, and M. Té6th. ,, Teoretikus kontrolling szemléletek”, Controller Info,
vol. 7, no. 2, pp. 23-29, 2019. [in Hungarian], doi: https://doi.org/10.24387/C1.2019.2.4
[Online]. Available: https://controllerinfo.hu/teoretikus-kontrolling-szemleletek /
(29/10/2024.)

[48]C. Toth G. ,,A koltségvetés fenntarthatésagat méré mutatok elSrejelzé képessége”, Péngiigyi
Szemle, vol. 59, no. 4, pp. 544-561, 2014. [in Hungarian], [Online]. Available:
https:/ /www.proquest.com/openview/2cf36f0acf7a8070bf80a35e5db37c6a/1?pg-
origsite=gscholar&cbl=2046131 (14/10/2024.)

129


https://controllerinfo.hu/koltsegvetesi-szervek-eredmenyesebb-mukodeset-tamogato-controlling/
https://controllerinfo.hu/koltsegvetesi-szervek-eredmenyesebb-mukodeset-tamogato-controlling/
https://doi.org/10.21003/ea.V183-09
https://ea21journal.world/index.php/ea.V183-09/
https://doi.org/10.1016/S2212-5671(15)01697-4
https://doi.org/10.1016/S2212-5671(15)01697-4
https://www.sciencedirect.com/science/article/pii/S2212567115016974?via%3Dihub
https://controllerinfo.hu/a-lean-menedzsment-es-a-controlling-kapcsolati-rendszere/
https://controllerinfo.hu/a-lean-menedzsment-es-a-controlling-kapcsolati-rendszere/
https://ime.memt.hu/cikk/2016/02-lapszam-2016/az-egyseges-kontrolling-modszertan-es-implementaciojanak-tapasztalatai/
https://ime.memt.hu/cikk/2016/02-lapszam-2016/az-egyseges-kontrolling-modszertan-es-implementaciojanak-tapasztalatai/
https://ojs.bibl.u-szeged.hu/index.php/taylor/article/view/21945
https://ojs.bibl.u-szeged.hu/index.php/taylor/article/view/21945
https://doi.org/10.1016/j.bar.2019.100844
https://www.sciencedirect.com/science/article/abs/pii/S0890838919300691?via%3Dihub
https://unipub.lib.uni-corvinus.hu/9450/1/pavlikl-2017-1-mpdf_20170406155237_65.pdf
https://doi.org/10.14267/VEZTUD.2024.06.03
https://unipub.lib.uni-corvinus.hu/10027/
https://doi.org/10.1504/AJAAF.2013.057075
https://www.inderscience.com/offers.php?id=57075
https://doi.org/10.24387/CI.2019.2.4
https://controllerinfo.hu/teoretikus-kontrolling-szemleletek/
https://www.proquest.com/openview/2cf36f0acf7a8070bf80a35e5db37c6a/1?pq-origsite=gscholar&cbl=2046131
https://www.proquest.com/openview/2cf36f0acf7a8070bf80a35e5db37c6a/1?pq-origsite=gscholar&cbl=2046131

[49]R. Toth, E. Mester, and 1. Turéczi. ,,Ellitasi linc eredményessége, valamint a felmerl6
kockazati tényez6k a controlling rendszer tikrében”, Controller Info, vol. 5, no. 1, pp. 2-7, 2017,
doi:  https://doi.org/10.24387/C1.2017.1.1  [i Hungarian],  [Online].  Available:
https://controllerinfo.hu/ellatasi-lanc-eredmenyessege-valamint-a-felmerulo-kockazati-
tenyezok-a-controlling-rendszer-tukreben/(18/10/2024.)

[50]). Vacity. ,EsetszintG kontrolling - naprakész adatokkal”, IME Interdiszciplindris Magyar
Egészségiigy: Tudomdnyos Folydirat, vol. 17, no. 4, pp. 19-22, 2018. [in Hungarian], [Online].
Available: https://ime.memthu/wp-content/uploads/3020_19_22.pdf (12/12/2024.)

[51]). van Helden and C. Reichard. ,,Management control and public sector performance
management”, Baltic Journal of Management, vol. 14, no. 1, pp. 158-176, 2019, doi:
https://doi.org/10.1108/BJM-01-2018-0021 [Online]. Available:
https:/ /www.emerald.com/bjm/article-abstract/14/1/158 /18457 /Management-control-
and-public-sector-performancerredirectedFrom=fulltext (18/10/2024.)

[52]Z. Zéman. ,,A kontrolling fejl6déstorténetének fébb iranyzatai”, Gazdasag és Tarsadalom:
Tarsadalomtudomany:  Folydirat, vol. 8, no. 2, pp. 91-106, 2016. [in Hungarian|, doi:
https://doi.org/10.21637/GT.2016.2.04. [Online]. Available: https://real.mtak.hu/49606/
(13/10/2024.)

[53]Z. Zéman. ,,Controlling kutatas jelene és jov6je”, Controller Info, vol. 9, no. 4, pp. 67-73, 2021.
[in Hungarian], doi: https://doi.org/10.24387/C1.2021.4.12  [Online].  Available:
https://controllerinfo.hu/ controlling-kutatas-jelene-es-jovoje/ (18/11/2024.)

[54]Z. Zéman and J. Lukacs. ,,A kontrolling informaciodigénye”, Szdmuvitel, Ads, Kinyvvizsgdlat, vol.
60, no. 10, p. 38, 2018. [in Hungarian], [Online]. Available:
https://www.matarka.hu/cikk_list.phprfusz=172423 (18/11/2024.)

[55]Z. Zéman, G. Vajda, and G. Thalmeiner. ,,A controlling fejlédés 1) iranya, az adatvezérelt
controlling”,  Controller Info, vol. 11, no. 1, pp. 2-7, 2023. [in Hungarian]|, doi:
https://doi.org/10.24387/C1.2022.4.1 [Online]. Available: https://controllerinfo.hu/wp-
content/uploads/2023/04/1_A-controlling-fejlodes-uj-iranya-az-adatvezerelt-controlling-
1.pdf (19/11/2024.)

[56]Z. Zéman, G. Vajda, G. Thalmeiner, and S. Gaspar. ,,A controlling fejlédés 4j iranya, az
adatvezérelt controlling”, Controller Info, vol. 10, no. 3, pp. 49-56, 2022. [in Hungarian], dot:
https://doi.org/10.24387/C1.2022.3.9  [Online]. Awvailable: https://controllerinfo.hu/a-
controlling-fejlodes-uj-iranya-az-adatvezerelt-controlling/ (19/11/2024.)

[57]C. Sohrabi, G. Mathew, T. Franchi, A. Kerwan, M. Griffin, J. S. C. Del Mundo, S. A. Ali, and R.
Agha. ,, The PRISMA 2020 statement: what’s new and the importance of reporting guidelines”,
International — Journal — of Surgery, vol. 88, p. 105918, 2021. doi:
https://doi.org/10.1016/].ijsu.2021.105918 [Online]. Available:
https:/ /www.sciencedirect.com/science/article/pii/S1743919121000522 (20/11/2024.)

[58]E. Quinn, J. Smith, L. Brown, et al. ,,The People's Review protocol: designing an innovative
study by the public”, Research Involvement and Engagement, vol. 11, no. 1, p. 28, 2025. dot:
https://doi.org/10.1186/s40900-025-00682-7 [Online]. Available:
https:/ /researchinvolvement.biomedcentral.com/articles/10.1186/s40900-025-00682-7
(12/12/2024.)

[59]M. ]. Page, J. E. McKenzie, P. M. Bossuyt, et al. ,,The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews”, BM], vol. 372, p. n71, 2021. doi
https://doi.org/10.1136/bmj.n71 [Online]. Available:
https://www.bmj.com/content/372/bmj.n71 (30/12/2024.)

[60]N. Kovacs and Z. Bacs. ,,A kontrolling, mint egy lehetséges tamogat6 eszk6z”, 1 édelemitudomany,
vol. 9, no. 4, pp. 74-95, 2024. [in Hungatian], doi: https://doi.org/10.61790/vt.2024.17661.
[Online]. Available: https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/17661
(31/12/2024.)

130


https://doi.org/10.24387/CI.2017.1.1
https://controllerinfo.hu/ellatasi-lanc-eredmenyessege-valamint-a-felmerulo-kockazati-tenyezok-a-controlling-rendszer-tukreben/
https://controllerinfo.hu/ellatasi-lanc-eredmenyessege-valamint-a-felmerulo-kockazati-tenyezok-a-controlling-rendszer-tukreben/
https://ime.memt.hu/wp-content/uploads/3020_19_22.pdf
https://doi.org/10.1108/BJM-01-2018-0021
https://www.emerald.com/bjm/article-abstract/14/1/158/18457/Management-control-and-public-sector-performance?redirectedFrom=fulltext
https://www.emerald.com/bjm/article-abstract/14/1/158/18457/Management-control-and-public-sector-performance?redirectedFrom=fulltext
https://doi.org/10.21637/GT.2016.2.04
https://real.mtak.hu/49606/
https://doi.org/10.24387/CI.2021.4.12
https://controllerinfo.hu/controlling-kutatas-jelene-es-jovoje/
https://www.matarka.hu/cikk_list.php?fusz=172423
https://doi.org/10.24387/CI.2022.4.1
https://controllerinfo.hu/wp-content/uploads/2023/04/1_A-controlling-fejlodes-uj-iranya-az-adatvezerelt-controlling-1.pdf
https://controllerinfo.hu/wp-content/uploads/2023/04/1_A-controlling-fejlodes-uj-iranya-az-adatvezerelt-controlling-1.pdf
https://controllerinfo.hu/wp-content/uploads/2023/04/1_A-controlling-fejlodes-uj-iranya-az-adatvezerelt-controlling-1.pdf
https://doi.org/10.24387/CI.2022.3.9
https://controllerinfo.hu/a-controlling-fejlodes-uj-iranya-az-adatvezerelt-controlling/
https://controllerinfo.hu/a-controlling-fejlodes-uj-iranya-az-adatvezerelt-controlling/
https://doi.org/10.1016/j.ijsu.2021.105918
https://www.sciencedirect.com/science/article/pii/S1743919121000522
https://doi.org/10.1186/s40900-025-00682-7
https://researchinvolvement.biomedcentral.com/articles/10.1186/s40900-025-00682-7
https://doi.org/10.1136/bmj.n71
https://www.bmj.com/content/372/bmj.n71
https://doi.org/10.61790/vt.2024.17661
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/17661

[61]A. Kovart. ,,Szisztematikus szakirodalom feldolgozas Iépései a PRISMA 2020 ajanlasa alapjan”,
Informacios — Tarsadalom, ~vol. 14, no. 3, p. 385 2024. |i Hungarian], doi:
https://doi.org/10.24368 /jates385  [Online].  Available:  https://real.mtak.hu/216252/
(03/05/2025.)

[62]]. Mogor and 1. Angyal. ,,A kritikus infrastruktarak ellenalldé képesség fejlesztését célzo
szabalyozas mértoldkovei 2022-20257, VVédelemr Tudomany, vol. 10, no. 2, pp. 11-21, 2025. [in
Hungarian], doi: https://doi.org/10.61790/vt.2025.19455 [Online]. Available:
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view /19455 (08/08/2025.)

[63]1. Szalkai. ,,Veszélyes tizemek vizsgalata dron eszkodzzel”, Védelem Tudomdny, vol. 8, no. 1, pp.
198-211, 2023. 1 Hungarian], [Online]. Available:
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view /13574 (08/08/2025.)

[64]L. Egyed. ,,Drénok hasznalatanak lehet&ségei a katasztrofavédelemnél, kilonos tekintettel a
tizvédelmi prevenciéra and a karelharitasra”, 1"édelens Tudomdny, vol. 8, no. 1, pp. 124-143, 2023.
lin Hungarian], doi: https://doi.org/10.61790/vt.2023.13092  [Online].  Available:
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/13092 (10/08/2025.)

[65]E. Podholiczki. ,,Mesterséges intelligencia alkalmazasi lehetéségei a katasztrofavédelemben 1.
rész”,  Védelem Tudomdny, vol. 10, no. 1, pp. 1-30, 2025. [in Hungarian], doi:
https://doi.org/10.61790/vt.2025.18288 [Online]. Available:
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view /18288 (10/08/2025.)

[66]E. Podholiczki, ,,Mesterséges intelligencia alkalmazasi lehetSségei a katasztréfavédelemben I1.
rész”, Vedelemr Tudomdny, vol. 10, no. 2, pp. 80-104, 2025. [in Hungarian], doi:
https://doi.org/10.61790/vt.2025.19350 [Online]. Available:
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/19350 (11/08/2025.)

[67]S. Barnabas and R. Nagy. ,,Katasztréfak elleni védekezés informatikai tdimogatasanak egyes
kérdése1”, VVédelemr Tudomainy, vol. 6, no. 2, pp. 1-16, 2021. [in Hungarian], [Online]. Available:
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/13475 (11/08/2025.)

[68]B. R. Lakatos. ,,A katasztréfavédelmi hatosagi feladatrendszer miiszaki, technoldgiai hatterének
az elemzése, a tovabbfejlesztési lehetSségek vizsgalata”, I édelem Tudomany, vol. 7, no. 1, pp. 101-
121, 2022. [i Hungarian], [Online]. Available:
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view /13635 (13/08/2025.)

[69]T. Habermayer, P. Hartner és A. Muhoray. ,,A globalis katasztrofa el6rejelzé és koordinacios,
valamint a k6zosségi veszélyhelyzeti kommunikacios és informaciés rendszerek bemutatasa”,
Hadmeérnik, vol. 13, no.3, pp.203-218, szept.2018. [in Hungarian|, [Online]. Available:
https://folyoirat.ludovika.hu/index.php/hadmernok/article/view/3827 (01/08/2025.)

[70]Habermayer T., Hornyacsek J. és A. Muhoray. , Katasztréfavédelmi énkéntesek motivacié
kutatasa a védekezések hatékonysaganak novelés¢hez”, Hadmérnik, vol. 13, no. 2, pp. 159-173,
2018. it Hungarian], [Online]. Available:
https://folyoirat.ludovika.hu/index.php/hadmernok/article/view/6212 (01/08/2025.)

[71]T. Habermayer, 1. Varga, A. Kricskovics és M. Vénosz. ,,A haldlos tlzesetek szamanak
csokkentése és a kritikus kockazati csoportok védelme egyszertsitett tizkockazat-elemzéssel”,
Scientia et Securitas, vol.5, no.3, pp.308-322, 2024. [i Hungarian],  doi:
https://doi.org/10.1556/112.2024.00235 [Online]. Available:
https://akjournals.com/view/journals/112/5/3 /article-p308.xml (01/08/2025.)

[72]P. Trucco, E. Cagno, F. Ruggeri, and O. Grande. ,,Loss and damage assessment in critical
infrastructures due to extreme events”, Safety Science, vol. 148, p. 105682, 2022. doi:
https://doi.org/10.1016/j.ss¢i.2021.105587 [Online]. Awvailable:
https:/ /www.sciencedirect.com/science/article/abs/pii/S0925753521004288 (10/07/2025.)

[73]M. Erdelj, M. Kr6l, and E. Natalizio. ,,Wireless sensor networks and multi-UAV systems for
natural disaster management”, Computer Networks, vol. 124, pp. 72-86, Sep. 2017. doi:
https://doi.org/10.1016/j.comnet.2017.05.021 [Online]. Available:
https:/ /www.sciencedirect.com/science/article/abs/pii/S1389128617302220 (11/07/2025.)

131


https://doi.org/10.24368/jates385
https://real.mtak.hu/216252/
https://doi.org/10.61790/vt.2025.19455
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/19455
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/13574
https://doi.org/10.61790/vt.2023.13092
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/13092
https://doi.org/10.61790/vt.2025.18288
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/18288
https://doi.org/10.61790/vt.2025.19350
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/19350
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/13475
https://ojs.mtak.hu/index.php/vedelemtudomany/article/view/13635
https://folyoirat.ludovika.hu/index.php/hadmernok/article/view/3827
https://folyoirat.ludovika.hu/index.php/hadmernok/article/view/6212
https://doi.org/10.1556/112.2024.00235
https://akjournals.com/view/journals/112/5/3/article-p308.xml
https://doi.org/10.1016/j.ssci.2021.105587
https://www.sciencedirect.com/science/article/abs/pii/S0925753521004288
https://doi.org/10.1016/j.comnet.2017.05.021
https://www.sciencedirect.com/science/article/abs/pii/S1389128617302220

[74]M. Yu, C. Yang, Y. Li, and B. Zhou. ,,Big data in natural disaster management: a review”,
Geosciences, vol. 8, no. 5, p. 165, 2018. doi: https://doi.org/10.1109/SI'TIS.2017.67 [Online].
Available:
https:/ /www.researchgate.net/publication/324488027_A_Review_on_Applications_of_Big
Data_for_Disaster_Management (19/07/2025.)

[75]S. Ghaffarian, F. R. Taghikhah, and H. R. Maier. “Explainable artificial intelligence in disaster
risk management: Achievements and prospective futures,” International Journal of Disaster
Risk Reduction, vol. 98, Article 104123, Now. 2023. doi:
https://doi.org/10.1016/].ijdrr.2023.104123 [Online]. Available:
https:/ /www.sciencedirect.com/science/article/pii/S2212420923006039 (19/07/2025.)

[76] Akhyar, A., M. A. Zulkifley, ]. Lee, T. Song, J. Han, C. Cho, S. Hyun, Y. Son, and B. W. Hong;
“Deep artificial intelligence applications for natural disaster management systems: A
methodological review,” Ecological Indicators, vol. 163, Article 112067, 2024. doi:
https://doi.org/10.1016/j.ecolind.2024.112067 [Online]. Auvailable:
https:/ /www.sciencedirect.com/science/article/pii/S1470160X24005247 (19/07/2025.)

132


https://doi.org/10.1109/SITIS.2017.67
https://www.researchgate.net/publication/324488027_A_Review_on_Applications_of_Big_Data_for_Disaster_Management
https://www.researchgate.net/publication/324488027_A_Review_on_Applications_of_Big_Data_for_Disaster_Management
https://doi.org/10.1016/j.ijdrr.2023.104123
https://www.sciencedirect.com/science/article/pii/S2212420923006039
https://doi.org/10.1016/j.ecolind.2024.112067
https://www.sciencedirect.com/science/article/pii/S1470160X24005247

