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Olena Skrynnyk (Ukraine), Serhiy Lyeonov (Ukraine)

EMERGING TRENDS AND RESEARCH

FOCAL POINTS OF INFORMATION
TECHNOLOGIES FOR FINANCIAL
CONTROL AND ACCOUNTING
AT THE STATE AND CORPORATE
LEVEL: BIBLIOMETRIC RESEARCH
AND VISUALIZATION

Abstract

The rapid development of information technologies poses challenges to various pro-
cesses of the financial departments of companies or the state. The aim of the paper is

to substantiate the main directions of global research on information technologies for
financial control and accounting for a better perception and derivation of the poten-
tially associated requirements, challenges, and risks under the evolutionary magnifier.
Applied bibliometric and network analysis, comprising analytical and visualization

tools of Scopus and VosViewer, reveals the constantly increasing research interests of
scholars in the field of research that has reached its maximum in 2022 and continues

to rise, especially in the countries with the frontrunner affiliations (the United States,
China, and the United Kingdom). The cluster analysis identified 19 total thematic clus-
ters, eleven at the state and eight at the corporate levels, that determined the focal

research points Big Data, Blockchain, and Artificial Intelligence are similar for finan-
cial control and accounting at the state and corporate level and underlined the partial

similarity in terms of technical specification (cryptocurrency) as well as differences in

specific levels (social networking issues at the state level) that are reflected in the rec-
ommendations for the elaboration of significant technology interfaces for both levels

under investigation.

Keywords bibliometric, financial control, accounting, state,
corporate
JEL Classification M40, N01, 016

INTRODUCTION

Financial control is an integral part of the management system, re-
gardless of the reference level. To ensure that expenditures remain
transparent and that their sound control is provided for, a regulated
framework becomes necessary. To enable intelligent and effective im-
plementation of financial control, and to optimize the existing mecha-
nisms, researchers conduct feasibility studies of various information
technologies for this purpose. The digitization of financial control and
accounting has progressed significantly in the last decades. The cor-
responding emerging technologies and their retrospective develop-
ment, which have caused and supported this change in general, at the
state and corporate levels, constitute the objects of investigation of the
study described in this article. Control of organizational income and
expenditure, as well as an orderly recording of operational business
transactions on the basis of existing receipts, are part of the activities
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of financial transparency in a company. New technologies serve for accurate recording, optimal han-
dling and transparency about the financial control of a company or even country. Despite the fact that
numerous literature analyses already provide information on the individual aspects of technologization
in financial controlling and accounting, a knowledge gap has been identified in the area under investi-

gation, particularly at the state and corporate levels.

1. LITERATURE REVIEW

The reviewed publications of a significant num-
ber of fundamental global studies are devoted to
the retrospective technologization research of fi-
nancial control and accounting. Despite the fact
that a total of 187 bibliometric analysis and lit-
erature research sources on this subject were ob-
tained, the study shows a lack of research analyses
on information technologies for financial control
and accounting, especially at the state and cor-
porate levels. The literature analyses collected are
specified by a limited number of the research ar-
eas. Thus, the search identified publications that
focus on ethical decision-making research in ac-
counting studied by Owusu and Korankye (2023).
Other perspective is highlighted in the publication
by Poje and Groff (2022) who underline the value
of ethics education in accounting. This topic is
referred to, moreover, in connection with trends
in managerial finance, measurement on green/
ecological/environmental capital in research
publications by Benameur et al. (2023), Frizon
and Eugénio (2022), Thottoli (2022), and Yu et al.
(2019). A large block of different bibliometrics is
made up of publications in the thematic areas of
the accounting information system, among other
things, with mapping technique, for example sup-
ported by Amirul et al. (2022), Baker et al. (2020),
Behrend and Eulerich (2019), Di Vaio et al. (2020),
Iyibildiren et al. (2023), and Monteiro and Cepéda
(2021), and the application of new technologies
such as blockchain technology in accounting and
auditing, from Bellucci et al. (2022), Lombardi
et al. (2022), Afaishat et al. (2022), Polinkevych
et al. (2021), Savchuk et al. (2021), Mishchenko
et al. (2021), and Secinaro et al. (2021); big data
for accounting and international development in
Esteban et al. (2022) and Varma et al. (2021). Some
bibliometric studies such as Verhun et al. (2020),
Gongalves et al. (2022), Pererva and Maslak (2022),
and Vysochan et al. (2022) focus on finance and
accounting aspects of sustainability intellectual
property in accounting. Worth mentioning are
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the topics of state or nation specific characteris-
tics and processes in financial institutions, such
as Islamic financial institutions investigated by
Alshater et al. (2022).

Certain publications on research into technologies
for financial control and accounting at the state or
corporate levels are limited due to the publication
year, since 2022 is the year in which most of the
scientific results describing the newest technolo-
gies were published (Adebayo & Ilesanmi, 2020;
Abad-Segura & Gonzalez-Zamar, 2020; Behrend
& Eulerich, 2019).

Therefore, the potential for research of informa-
tion technologies for financial control and ac-
counting at the state and corporate levels becomes
evident.

The purpose of the study is to obtain a holistic
view of the current state of scientific interest and
respective publications in the research fields of in-
formation technologies for financial control and
accounting, using the results obtained through a
comprehensive bibliometric and network analysis.
Therefore, the points under investigation include
the development of the research field in the retro-
spective and forecasting for the outlined emerging
trends, main actors (countries, affiliation organi-
zations, researchers), most publish journals, most
frequent cited publications.

The starting point of the analysis comprised the in-
vestigation of the disparities in the research areas
of information technologies for financial control
and accounting at the state and corporate levels.

2. METHODOLOGY

This section provides a brief description of the
statistical analysis, synthesis, theoretical gener-
alization and corresponding visualization based
on meta-analysis procedures applied in the study.

http://dx.doi.org/10.21511/afc.04(1).2023.05
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Figure 1. Procedure for bibliometric and network analysis of keywords

The methodological framework applied involves
systematic analysis of the scientific landscape on
the topic under investigation using contextual,
evolutionary, and spatial clustering. This allowed
you to determine the number of publications on
a particular research subject, identify the circle of
the most influential authors and research institu-
tions, determine the year and type of publication,
subject area, document type, type and title of the
source, keywords, and affiliation (by author’s affil-
iation and country), and for each research step to
extend more precise analysis of the data. Figure 1
shows the procedure of the applied research meth-
odology, which can initially be divided into data
collection and data visualization.

The analysis of publications commenced with the
collection of initial data by searching for the main
terms that characterize the object of study. The re-
sults of the search were refined and subsequently

http://dx.doi.org/10.21511/afc.04(1).2023.05

applied to bibliometric and network analysis. The
results of the bibliometric analysis were visualized
in the form of lists, tables, diagrams, and networks.
The followed network analysis operated with qual-
itative scientific data with a primary focus on the
correlation of publications and their impact on the
research network and provided the evaluation on
the keywords and its feasibility in a cluster form.

Further detailing of individual intermediate steps
and the presentation of corresponding results are
provided in the next section.

3. RESULTS AND DISCUSSION

A review of the literature on the considered biblio-
metric did not reveal a consistent picture of the de-
velopment and application of technologies at the
state and corporate levels.
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This section presents the results of the authors’
study on information technologies in financial
control and accounting at the state and corporate
levels to determine differences in the development
of such technologies and their application at the
levels under consideration.

3.1. Bibliometric analysis

In the first step, as part of the semantic search, the
following search terms were applied for the search
of the scientific database: “financial control*” OR
“Accounting” AND “technolog* OR “tool” OR
“software”. The search revealed 46,621 sources,
which are not proportionally distributed among
the search areas shown in Figure 2.

In addition, the temporal distribution of the ob-
tained search results shows that research interest
has existed since 1927 and culminates in 2022.

A more extensive review of the initial search re-
sults revealed that numerous references to publi-
cations belonged to various irrelevant categories,
which necessitated refinement of the results. The
filtered parameters are limited to all the thematic
keywords related to the topic under investigation,
as well as to the subject of financial control, ac-
counting, risk, technology and decision making.
Therefore, keywords such as “human”, “animal”,
“carbon dioxide”, “greenhouse gases”, “female”
etc. were filtered out. In the next step, the refine-

ment of the document type was conducted, which
caused the limitation of scientific publications to
journal articles and conference papers.

The results of the refinements summed 24,193
sources, the majority of which contain the key-
words “Cost Accounting” (5,599), “Costs” (1,795),
“CostBenefit Analysis” (1,713), “Accounting” (1,524),
and “Economic” (1,447). In the next refinement
step, the subject area was limited to Engineering,
Computer Science, Business, Management and
Accounting, Mathematics, Undefined, Decision
Science, Economics, Econometrics and Finance,
Multidisciplinary. Further analysis of publications
shows that most of them with more than 50 publi-
cations were collected by scientists from research
organizations (see Table 1), which indicates high
interest in the respective countries.

Therefore, the United States dominates with the
largest number of publications (5,303) and 163 af-
filiated research institutions. The pioneer in Asia
is China (160 afliliated research institutions, 1,875
publications), and in Europe - the UK (1,450 pub-
lications, 161). Numerous research institutions that
make a significant contribution to the study of the
research issues are located in the Eastern part of the
United States, East Asia and Western Europe.

The most cited publications concentrate on predic-
tion models, accounting tools, ecological impact
on financial state.

Documents by subject area

Other (25.1%) \

Earth and Plane... (3.6%) /— 7

Agricultural an... (4.1%)

Economics, Econ... (4.8%)

Energy (5.1%)
Social Sciences... (6.8%)

/ Engineering (16.8%)

—  Computer Scienc... (10.0%)

~

~ Business, Manag... (8.3%)

Environmental S... (8.0%)

Medicine (7.5%)

Figure 2. Analysis of publications on research interest in the use of information technology
for financial control and accounting
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Table 1. Results of network analysis of keywords in the context of the research on information

technologies for financial control and accounting

Source: Compiled based on Scopus search results, 2023.

Affiliation . Number Affiliation Number
. of publications of publications

Chinese Academy of Sciences ; 94 Bina Nusantara University 61

Georgia Institute of Technology 82 Carnegie :l:\ZIeIIon Univer:;i:‘éy 60
Massachusetts Institute of Technology 79 University of lllinois Urbana-Champaign 58
Polytechnic di Milano 77 Tsinghua University 56

purdue University 68 Polytechrii:(::di Torino 54
University of Michigan, Ann Arbor 67 University of California, Berkley 54
Texas A& M University 66 Ministry Q‘f‘ Education C'hui'r)a 53
(S:'c\::rsm.cﬁgqnjge National de la Recherché 62 Pennsylvania State University 52

The University of Texas at Austin 61 Stanford l:JHniversity """ H 52
ETH zarich 61 : Universit:'amdegli Studi dimF;édova ) 51

To focus more on the research interest on state
and corporate financial control and accounting,
in the next step, the obtained results were fil-
tered accordingly. Table 2 shows the results of
this refinement.

The results demonstrate that in the scientific pub-
lications at the state level, as well as at the compa-
ny specific level, some similarities can be defined:
concerning the most published sources, as well as
the countries of the organizations of scientists. A
certain similarity in the most frequently used key-
words can also be observed. In contrast, the de-

velopment dynamics of scientific interest points
to considerable differences: a financial controlling
and accounting at the state level became the high-
est interest at the end of 1980s. The publication dy-
namics on financial controlling and accounting at
the corporate level over the years has a deviating
trend (Figure 3).

Final refinement of 2019-2023 schedule was car-
ried out in order to determine the latest trends in
recent years and differences in the development of
the studied trends at the state and corporate levels
(Table 3).

Table 2. Characteristic results of the study of scientific interest in information technologies
for financial control and accounting at the state and corporate level over the entire research period

Comparison State level Corporate level
criteria
Number
of publications 3,383 1,223
Most published Handoko, B. L. (9) Dumay, J. (6)
authors Funnell, W. (7) Faccia, A. (6)
(more than Smith, S. S. (7) Handoko, B. L. (6)

5 publications) Haider, A. (6)

Georgia Institute of Technology
The University of Texas at Austin
University of Southern California

Bina Nusantara University
International Business Machines

United States (1930)
China (185)
United Kingdom (151)

Top-3 country
or territory

United States (305)
China (147)
United Kingdom (113)

Transportation Research Record (70)

{ AACE International Transactions of the Annual Meeting (59)
Lecture Notes In Computer Science Including Subseries

Top-3 source titles

Accounting Auditing and Accountability Journal (30)
Lecture Notes In Networks And Systems (14)

i Lecture Notes In Artificial Intelligence And Lecture Notes In

Bioinformatics (51)

Cost Accounting (1,329)
Computer Software (361)
Costs (317)

Decision Making (247)
Information Technology (228)

Top-5 key words

Cost Accounting (244)
Accounting (182)
Finance (129)
Information Technology (127)
Management Accounting (104)

http://dx.doi.org/10.21511/afc.04(1).2023.05
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Figure 3. Development dynamics of scientific interest on information technology for financial control
and accounting at the state and corporate level

The results obtained indicate that the number of
publications for the business sector in China is
higher than in the United States when compared
to a country sector search. Furthermore, the dif-
ference can be observed in the keyword frequency;,
which underlines, among other things, the impor-
tance of individual research directions.

The obtained results were exported for further
analysis.

3.2. Network analysis

The results of the data search conducted in the
Scopus database were exported as “.RIS” files with
details such as the title of the publication, author
name, publication year, source, affiliation (by au-
thor affiliation), keywords and references. The vis-
ualization tool VOS Viewer was applied for net-
work analysis. VOS Viewer, as a tool for the effec-
tive visualization of clustering results, was chosen

Table 3. Key results of the survey of scientific interest in information technologies for financial control
and accounting at the country and company level for the period 2019-2023

Comparison
-p . State level Corporate level
criteria
Numbe_r of 1,377 909
.....publications  © O
Highest number
of publications 172 (2021, 2022) 121 (2022)

__published in (year) :

Most published
authors (more than
.....3 publications)

Handoko, B. L. (6)

Handoko, B. L. (7)
Faccia, A. (6)

Georgia Institute of Technology
Bina Nusantara University
Stanford University

Top-3 affiliations

Bina Nusantara University
Financial University under the Government of the
Russian Federation
Macquarie Business School

United States (502)
China (178)
United Kingdom (111)

Top-3 country or
territory

China (110)
United States (107)
United Kingdom (88)

Top-3 source titles

Accounting Auditing and Accountability Journal (39)
Journal of Emerging Technologies in Accounting (34)

Accounting Auditing and Accountability Journal (44)
ACM International Conference Proceeding Series (30)
Lecture Notes In Networks And Systems (26)

Accounting (74)
Blockchain (63)
Decision Making (55)
Cost Accounting (50)
Costs (40)
Artificial Intelligence (45)
Cost Benefit Analysis (38)

Top-10 key words

Accounting (90)
Finance (62)
Blockchain (59)

Big Data (47)
Information Management (37)
Artificial Intelligence (36)
Management Accounting (33)

Finance (37) Information Systems (37)
Forecasting (30) Corporate Governance (29)
Big Data (29) Decision Making (27)

o4
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to provide network correlations of keywords. For
better keyword visualization, in the Vos Viewer
tool the number of keywords occurrences was
limited to 5.

According to the network analysis results, the
most common keyword is “accounting”, which
indicates that the focus of research is on the ap-
plication of technologies and tools for this. The
relationships between the 20 keywords can be rec-
ognized and analyzed using network analysis. The
results of this analysis showed that the focus of
scientists is on decision-making processes, knowl-
edge and information management, as well as on
certain aspects of cost management. To identify
the relationships between the main keywords, the
VosViewer tool was used, which is an effective tool
for identifying the evolution of scientific research,
outlining new promising areas and building alter-
native forecasts in the development of the scien-
tific landscape. The results of the analysis using
VosViewer are shown in Figure 4, where different
colors indicate clusters in which most keywords of
the same group are used simultaneously, and the
size of the node indicates the degree of keyword
connection.

A total of 19 clusters for the unseparated search
were indexed with the following specifications:

o Cluster 1 (185 items): cost aspects in the ener-
getic sector: cost analysis, sustainability, op-
timization, life circle assessment, energy, en-
vironmental impact, renewable energy, solar
energy, carbon footprint.

o Cluster 2 (114 items): cost specific computa-
tional modelling under reliability: reliability,
computer simulation, computer vision, finite
element method, computational modelling.

o  Cluster 3 (80 items): management of account-
ing in context of organizational learning: ac-
counting, management accounting, account-
ing education, high education, e-learning,
governance, information technology, organi-
zational performance.

o Cluster 4 (77 items): implementation of disrup-

tive technologies in management of costs and
accounting: accounting information, activi-

http://dx.doi.org/10.21511/afc.04(1).2023.05
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ty-based costing, artificial intelligence, block
chain, cost accounting, computer science, da-
ta mining, decision-making, hospital, product
design, strategic management, transparency.

Cluster 5 (73 items): ontological models among
other things for financial issues: big data, com-
puter, data analytic, decision, e-commerce,
energy investing, financial reporting, manu-
facturing, ontology, process modeling, soft-
ware engineering, web services.

Cluster 6 (72 items): accounting management
in the enterprise system: accounting data,
business model, distributed ledger, erp (enter-
prise resource planning) systems, investment
analysis, operations management, resource
management.

Cluster 7 (61 items): mathematical models for
software solutions for accounting and finance
control issues: Bayesian inference, manage-
ment accounting, mathematical model, neu-
ral network, regression, robustness, software
reliability, stochastic simulation, uncertainty.

Cluster 8 (59 items): asset management as an
integrative part in specific researches: authori-
zation, asset management, energy accounting,
models, technology innovation, matlab, bio-
fuel, investment decision.

Cluster 9 (56 items): cryptocurrency and in-
tellectual capital as intangible resources in
accounting: accounting information, bitcoin,
blockchain, cryptocurrency, financial ratios,
human capital, intellectual capital, it gov-
ernance, knowledge sharing, triple-entry ac-
counting, user experience.

Cluster 10 (51 items): artificial intelligence and
respective mathematical models for account-
ing management: accounting information,
business intelligence, clustering, decision
system, neural network, information extrac-
tion, Monte Carlo, performance evolution,
traceability.

Cluster 11 (47 items): influencing criteria on

financial efficiency: economic efficiency, de-
composition, bibliometric, efficiency, financial
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Figure 4. Network visualization of the most common keywords in the research of information
technologies for financial control and accounting

statements, information security, managerial
accounting, risk analysis, system dynamics,
usefulness, water reuse.

Cluster 12 (46 items): accounting in context of
economic development at different levels: ac-
counting information, crisis, economic devel-
opment, forecast, information and commu-
nication, production cost, productivity, audit,
technology, transfer pricing.

Cluster 13 (45 items): cost modelling as busi-
ness process: business processes, cost benefit
analysis, cost modeling, data quality, metrics,
performance prediction, quality costs, soft-
ware cost estimation.

Cluster 14 (44 items): financial control for man-
ufacturing sector: costs, financial management,
Industry 4.0, information technology, lean
manufacturing, value stream costing, perfor-
mance measurement, life cycle cost analysis

Cluster 15 (42 items): cost optimization algo-

rithms: capacity planning, carbon emission,
environmental regulation, life cycle cost anal-

ysis, particle swarm optimization, image seg-
mentation, structural optimization, techno-
logical change.

Cluster 16 (39 items): financial control in term
of digital transformation: change, digitaliza-
tion, technology diffusion, transaction cost
theory, resource-based view, management ac-
counting, emerging economies, financial con-
trol, performance.

Cluster 17 (37 items): methodical tools for fi-
nancial control as a part of enterprise resource
planning: audit, construction management,
data analysis, project management, six sigmas,
procurement, enterprise resource planning,
controller, risk management, decision making.

Cluster 18 (23 items): general cost issues in
organizational management: cost, informa-
tion systems, standardization, organization,
enterprise.

Cluster 19 (4 items): other separate topics: agri-

cultural machinery, experiments, harvesting,
numerical simulations.

http://dx.doi.org/10.21511/afc.04(1).2023.05
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Figure 5. Network visualization of the most common keywords in the research of information
technologies for financial control and accounting at the state level for 2019-2023

As can be observed from Figure 4, although the
largest cluster is Cluster 1 with 185 items and has
the main focus on cost aspects in the energetic sector,
the central keyword is “accounting”. Compared
to the keyword analysis in Scopus, the network
analysis in VOSViewer also shows some other
keywords as extremely important (e.g., “comput-
er accounting”, “computer software”), which can
be explained by the scope of the network analysis,
it emphasizes the weighting of connections rather
than the frequency.

To analyze the research areas more precisely, the
network analysis of the keywords “financial con-
trol*” OR “Accounting” AND “technolog*” OR
“tool” OR “software” AND “state” was conducted.

Network visualization of keywords indicates one
large cluster and three with relatively the same
medium size dimension that point the thematic
of generalized application of information tech-
nologies for financial accounting management,
new technologies and optimization algorithms for
costs, intelligent accounting and auditing process-
es, mathematical methods for uncertainty, fore-
casting and reliability. Other clusters focus on: ar-

http://dx.doi.org/10.21511/afc.04(1).2023.05

tificial intelligence for performance measurement,
research activity on economic change, security
in computing, internet and artificial intelligence,
some issues on cryptography and decision mak-
ing, financial aspects in performance manage-
ment, social networking issues, some methods of
internal control.

o Cluster 1 (106 items): financial accounting
management at the state level and general for
enterprises: accounting information system,
business process, complex networks, cost
(accounting, analysis, effectiveness, estimat-
ing), decision making, digital technologies,
economic analysis, enterprise management,
financial (accounting, management, state-
ments), industrial research, information sys-
tem, life cycle cost analysis, management, per-
sonnel, population statistics, quality control,
risk assessment, supply chain management,
technological innovation.

o  Cluster 2 (63 items): new technologies and op-
timization algorithms for costs: 5g, deep learn-
ing, neural networks, embedded systems, in-
telligent systems, learning algorithms, linear

57



Accounting and Financial Control, Volume 4, Issue 1, 2022-2023

programming, Markov algorithm, optimiza-
tion, stochastic models.

o Cluster 3 (55 items): intelligent accounting and
auditing processes: accounting (curriculum,
education, procedures, profession, system), e
audit (quality, risk), artificial intelligence,
blockchain, big data, bitcoin, cryptocurren-
cy, data analytics, financial reporting, robotic
process automation, technology.

e Cluster 4 (53 items): mathematical methods
for uncertainty, forecasting and reliability: fi-
nite element method, uncertainty, forecasting,
abaqus, numerical methods, software testing,
aircraft, reliability analysis.

o Cluster 5 (24 items): artificial intelligence for
performance measurement: machine learning,
ecosystems, performance, key performance
indicator, benchmarking, corporate social re-
sponsibility, simulation platform.

o Cluster 6 (20 items): research activity on eco-
nomic change: economic (growth, develop-
ment), investment, labor productivity, capi-

tal, earnings management, growth account-
ing, research and development, technological
(change, development), regression analysis,
empirical analysis.

Cluster 7 (19 items): security in computing, in-
ternet and artificial intelligence: case study,
cloud computing, edge computing, internet of
things, network security, cybersecurity, web
services.

Cluster 8 (13 items): some issues on cryptogra-
phy and decision-making: computer program-
ming, cryptography, decision-making, inte-
gral equations.

Cluster 9 (9 items): financial aspects in per-
formance management: performance man-
agement, financial performance, firm perfor-
mance, competitive advantage, cost theory,
sustainability, strategic management, envi-
ronmental accounting.

Cluster 10 (4 items): social networking issues:
smart city, social media, social networking,
time series analysis.
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Figure 6. Network visualization of the most common keywords in the research of information
technologies for financial control and accounting at the corporate level for 2019-2023
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o Cluster 11 (3 items): some methods of internal
control: balanced scorecard, entrepreneurship,
internal control.

This analysis showed that the keywords form clus-
ters that illuminate scientific interests of individual
publications. Figure 6 shows the distribution of the
keyword clusters at the corporate level, which high-
light: multifarious contemplation of technological
aspects of financial information system as a part
of enterprise resources planning, blockchain and
cryptography in accounting and auditing, techno-
logic supported financial reporting management as
part of corporate reporting system, digital technol-
ogy for accounting in sustainability management,
technologies in knowledge related aspects in cor-
porate social responsibility, impact on information
technology for corporate financial performance,
innovative insights on digital transformation in en-
terprises, audit and accounting basics overviews.

o Cluster 1 (44 items): multifarious contempla-
tion of technological aspects of financial infor-
mation system as a part of enterprise resourc-
es planning: accounting information system,
artificial intelligence, balanced scorecard, big
data, corporates, costs, data (acquisition, han-
dling, mining), decision making, econom-
ics, enterprise resources planning, financial
(accounting, analysis, management), internal
control, information (management, system),
machine learning, risk (assessment, manage-
ment), profitability, performance.

o Cluster 2 (23 items): blockchain and cryptog-
raphy in accounting and auditing: (forensic)
accounting, auditing, blockchain, cryptogra-
phy, governance, circular economy, financial
statement, integration, management control
system.

o  Cluster 3 (15 items): technologic supported fi-
nancial reporting management as part of cor-
porate reporting system: corporate (govern-
ment, reporting), financial (reporting, quality),
earnings management, investments, (internal)
audit (quality), resource-based view, data ana-
lytics, (creative) accounting (education).

o Cluster 4 (13 items): digital technology for ac-
counting in sustainability management: sus-
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tainability (accounting, reporting, manage-
ment), cloud computing, digital technolo-
gy, internet of things, (cost, environmental)
accounting.

o Cluster 5 (11 items): technologies in knowledge
related aspects in corporate social responsibil-
ity: corporate social responsibility, firm size,
accounting firms, human capital, intellectu-
al capital, knowledge management, emerging
technologies, bibliometric.

o Cluster 6 (6 items): impact on information
technology for corporate financial perfor-
mance: (firm, financial) performance, com-
merce, productivity, information technology,
quality of accounting.

o Cluster 7 (6 items): innovative insights on dig-
ital transformation in enterprises: automation,
digitalization, innovation, management, ma-
terial accounting, systematic literature review.

o Cluster 8 (5 items): audit and accounting ba-
sics overviews: audit, accounting profession,
ais, literature review, taxation.

The publication analysis performed on the basis of
modelling thematic keyword clusters revealed that
both the publication groups delimited according
to “state” and those according to “corporate” part-
ly have the same thematic focus, which comprises
new technologies (cryptocurrency, artificial intel-
ligence, internet of things etc.), optimization algo-
rithms and mathematical methods. Nevertheless,
some clusters consider the special perspective on
the financial control and accounting at the level
under investigation.

Compared to the results of other bibliometric
analyses, the current study provides evidence of
the multifaceted implementation of information
technologies for financial control and accounting
at the state and corporate level. The differences
with other literature analyses concern individ-
ual emerging trends, process-specific approach-
es and some specific perspectives (sustainability
and environmental issues). The divergence refers
to the difference between the authors’ own study
and other literature reviews in the separation of
thematic clusters and their focuses at the state
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and corporate levels. Knowledge gained from
this analysis could provide valuable information
for the development of such technologies, either
on separate levels or on a common basis with dif-
ferentiated extensions for specific purposes. The
main trends already defined in the bibliometric
analysis highlight the differences in the consump-
tion of technology due to sustainability, severity
of technology implementation, and data security
(due to different types of data and, in some cas-
es, manipulation mechanisms at the country and
company level). These focal points require better
scientific analysis in light of the limited scientific
knowledge available and thus represent the future
challenges for technology development in finan-
cial controlling and accounting.

Digitalization of financial control and accounting
forms a complex and dynamically growing con-
struct that involves consideration of various as-
pects. Facing the research findings of the last dec-
ades the aspects of digitalization of financial con-
trol and accounting will facilitate not only the sin-
gle processes but also the core mechanisms. Such
changes will demand the rethinking of the value

creation through/due to and principles of financial
control and accounting at the state and corporate

level as well as reorganizing of the structure and
procedure of the financial control and accounting
data flow for respective information technologies.

The emerging trend of technology mergers at state
and corporate levels requires the establishment of
regulations in the form of laws, industry or tech-

nology-specific guidelines, standards and norms
to ensure the sustainability and resilience of finan-
cial and accounting systems, which is presently a
general challenge at the state level. Furthermore,
companies are encouraged to maintain a clear
line of communication with the state. This allows
stakeholders to engage in an open and collabora-
tive dialogue and their concerns to be considered
in the formulation of strategies for sustainable
digital solutions.

Considering commonalities at technology focal
points to the state and enterprise levels, the follow-
ing recommendations can be ascertained:

« adoption of shared technology conventions
for financial control and accounting for the
interlevels interfaces;

« separate consideration of privacy policies due
to the diversity of financial control and ac-
counting data quality at different levels;

o algorithmized unification of technologies of
different severity for the same purposes for fi-
nancial control and accounting.

Although the analysis has information from the-
matic perspectives on the topic of digital finan-
cial control and accounting technologies, it could
be enriched by the data from other databases.
Furthermore, there is a potential of extended cita-
tion analysis, which could be investigated in fur-
ther research.

CONCLUSION

The study presents empirical research on information technologies for financial control and account-
ing in general, at the state and global levels. Bibliometric and network analyses have been conducted to
gather the latest findings in the field of digitalization of financial control and accounting and reveal that
the topic under investigation is proving to be a positive trend. This trend is particularly striking due to
paradigm shifts in the 2020s.

Based on the multistage bibliometric analysis, for the subject area of information technologies for finan-
cial control and accounting, a cumulative total of 19 thematic clusters were defined, 11 at the state level,
and 8 at the corporate level. Scientific findings in recent years indicate that researchers raised a wide
variety of topics ranging from technological aspects of the financial information system at both levels,
intelligent accounting and auditing processes, mathematical methods and methods of technologies for
financial information systems. Technologies that are gaining on importance for financial control and
accounting since 2019 include cryptocurrency, blockchain, big data, 5g, artificial intelligence, etc. The
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results of the analysis show that researchers emphasize the connection between e-commerce and fi-
nance, reporting, among other things, reflected a special role in the topics of handling large amounts of
data, such as Big Data, data analysis and process modelling.

It is characteristic that this perspective is considered from different points of view at the state and cor-
porate level: as an optimization of processes at a country and targeted with a focus on integration of
cryptography, in enterprise finance, as well as working with big data at the corporate level. In addition,
the results of the analysis highlight the importance of different methods of artificial intelligence for op-
timizing data handling, decision-making and forecasting at both considered levels. Furthermore, it can
be stated that the purpose of scientific applications of new technologies is to integrate them into existing
enterprise systems. Integration of these into existing systems of enterprise resources, planning or crea-
tion of new ones, separately or as part of a digital management system.

In conclusion, it should be noted that this study extends the previous ones due to the accuracy of lev-
el-specific perspectives and refined focus on the technologies and their relationships within the clusters.
The limitations of a database, network analysis based only on keywords can serve as a basis for future
research and extend the potential knowledge in the research field of information technologies for finan-
cial control and accounting at the state and corporate level.

These results can be used by other scholars and practitioners to expand existing sets of accounting and
financial control solutions at the country and enterprise level.
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