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Abstract: In today’s increasingly competitive business environment, companies are 
leveraging technological advances to re-engineer activities and meet stakeholder 
and shareholder expectations regarding performance and sustainability. This study 
aims to shed light on the tools and technologies used to digitalise management ac-
counting processes. It focuses on the relevant literature and a set of patents to pro-
vide an overview of the theoretical and practical tools and technologies available. 
The study’s findings indicate consistent growth in the number of publications with a 
similar upward trend in patents, especially during the Covid-19 pandemic. By compa-
ring the tools and technologies in the two datasets, we reveal a convergence between 
research and technological development with innovations primarily aimed at enhan-
cing management accounting information systems to boost efficiency and reduce 
costs. Furthermore, we uncover that the recent focus is on artificial intelligence and 
automated learning techniques. While not exhaustive, this study enhances the under-
standing of the tools and technologies that are reshaping management accounting 
processes, providing valuable insights for scholars, practitioners, and educators.

Key words: management accounting, digitalisation, Artificial Intelligence (AI), Machine 
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INTRODUCTION

As the business environment has become more competitive, companies are leve-
raging technological advancement by re-engineering their activities to meet the sta-
keholders’ and shareholders’ expectations regarding performance and sustainability. 
In this context, management accounting (MA) activities are considered at the com-
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panies’ core, encompassing the vital data for the organisations’ evolution and perfor-
mance. Although the level of digitalisation in the MA field is considerable, expectati-
ons are that the activities will become further automated and rely more on artificial 
intelligence and machine learning techniques (Dai & Vasarhelyi, 2023; Nielsen, 2022; 
Ranta et al., 2022).

As a result, MA’s digitalisation is a highly researched topic (AlAnsari et al., 2022; 
Fähndrich, 2022), especially in the context of Industry 4.0, given the significant chan-
ges determined in the manufacturing paradigm (Dai & Vasarhelyi, 2023). Focusing on 
essential control procedures, Bergmann et al. (2020) argue that the degree of digita-
lisation of budgeting activities is significantly influenced by the complexity of orga-
nizations’ IT infrastructure, emphasizing that a successful implementation of a digital 
solution supports companies in overcoming the limitations of traditional budgeting 
systems. Also, considering the reporting component, Perkhofer et al. (2020) point 
out that by using effective technologies, such as big data, to improve data visualiza-
tion, practitioners can provide decision-makers with an even more comprehensive 
overview that allows them to access data interactively, which would not have been 
possible without the use of these IT solutions. Similarly, aspects related to budge-
ting and reporting are confirmed by recent studies (George et al., 2022; Kaushik et al., 
2022; Regona et al., 2022) which highlight the advantages of using IT solutions, such 
as decentralized ledgers, artificial intelligence and robotic process automation (RPA) 
technologies. Additionally, Schnegg and Moller (2022) argue that digitalisation can 
significantly improve data accuracy and operational efficiency, thus generating vital 
information in the decision-making process. 

Despite the significant effect of Industry 4.0 in reshaping MA activities, recent 
research has been mainly limited at identifying the associated technologies throu-
gh bibliometric research with limited key terms for digitalisation (Barreto et al., 2024; 
Costa & Pinho, 2025). To address this gap, the objective of this first study is to identify 
the main technologies used in the transformation of MA through the investigation 
of both the relevant literature and the main patented solutions published between 
2020-2023. 

RESEARCH METHODOLOGY 

The study sought answers to the following research questions: 
RQ1.1 What are the most widely used technologies and tools for the digitalisati-

on of management accounting processes, as per the relevant literature? 
RQ1.2 What technologies are being wielded in innovative solutions (patents) me-

ant to digitalise management accounting processes? 
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Data collection 

To identify the relevant tools and technologies meant for the digitalisation of 
MA processes, we firstly conducted a bibliometric analysis, using the Web of Science 
(WoS) database (Clarivate Analytics, n.d.) as it contains more accurate and reliable 
research resources (Sánchez Núñez et al., 2020). The relevant papers were retrieved 
by using Boolean logic and different versions of the two key terms around which this 
research is defined: managerial accounting and digitalisation. As there is a variety of 
keywords under the umbrella of research in the field of managerial accounting, we 
used the search terms proposed by Balstad and Berg (2020). In the case of the digita-
lisation term, we employed the list of keywords proposed by Knudsen (2020), expan-
ding it by adding other versions of the related terms. The terms were searched in the 
topic of each paper (title, abstract and keywords). Figure 1.1. contains the query used 
in WoS, which is limited to articles published in English between 2020 and 2023, with 
a total of 996 studies being identified. 

((((TS=(“managerial accounting” OR “management accounting” OR 
“cost accounting” OR “Managerial economics” OR “Management 

accounting and control” OR “Cost management” OR “Cost 
accounting” OR “Management control” OR “Performance 

management” OR “Performance measurement” OR “Business 
control” OR “Business controlling”)) AND TS=(“big data” OR “digital*” 
OR “analytics” OR “cloud” OR “cyber*” OR “mobile” OR “social media” 

OR “robotisation” OR “automatisation” OR “RPA” OR “Robotic 
process automation” OR “artificial intelligence” OR “blockchain” OR 
“decentralised ledgers” OR “platforms” OR “internet of things” OR 

“IoT” OR “text mining”)) AND PY=(2020-2023))  
AND DT=(Article OR Review)) AND LA=(English)

Figure 1.1. Query used in WoS

To answer the second research question, we analysed patent data published 
between 2020 and 2023 in the Espacenet database of the European Patent Office 
(EPO), which contains more than 150 million inventions. The data filtering was carried 
out using the terms proposed by Balstad and Berg (2020) and restricting the data to 
patents published after January 1, 2020, within four international classifications that 
include the main areas that can point to management accounting: 

•	 G06F 15 - Digital computers in general; Data processing equipment in gene-
ral; 

•	 G06F 17 - Digital computing or data processing equipment or methods, spe-
cially adapted for specific functions; 
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•	 G06Q 10 – Administration; Management; 
•	 G06Q 50 - Information and communication technology [ICT] specially adap-

ted for implementation of business processes of specific business sectors.

Data analysis 

For the bibliometric analysis we employed VosViewer together with the Biblios-
hiny package available in R. By using computer-aided analysis, in addition to the be-
nefits related to the reduction of the time required for analysis and the improvement 
of the ability to work with a large volume of information (Lee et al., 2020), we could 
also observe links that are not as obviously highlighted by the manual examination 
(van Eck and Waltman, 2022). Also, the use of the Biblioshiny package offers a comple-
mentary series of statistical and data visualization techniques. 

The information collected from the selected patents was analysed both manually, 
to identify the IT technologies used, and automatically, using VosViewer to examine 
the co-occurrence of the terms after data pre-processing. The initial search returned 
a total of 560 items, 42 of which were removed as they did not refer to the purpose 
of the study. 

RESULTS AND DISCUSSIONS 

Technologies for the digitalisation of management accounting 
processes identified in the relevant papers

Between 2020 and 2023, 996 articles aimed at digitalising MA processes were 
published in the WoS database, with a total of 3194 authors and an average of over 
8 citations per publication. Throughout the examined period, there was a constant 
increase in the number of papers - in 2020 158 articles were identified, with an avera-
ge annual growth rate of approximately 30%. In terms of the number of articles, the 
three most productive publications are represented by Sustainability, Applied Scien-
ces, and IEEE Access. 

For the terms co-occurrence analysis, we considered a minimum value of five. Of 
the 4899 terms, 300 elements met the established criterion, including both the aut-
hors’ keywords and the keywords plus. Figure 1.2. presents the result of the analysis, 
with a total of nine groups, six of which have more than 30 elements. 

As can be observed, within the first cluster (red), which contains 63 elements, the 
key terms referring to IT solutions are mainly grouped, identifying here the following 
technologies: blockchain, cloud computing, Internet of Things (IoT), mobile techno-
logies, smart contracts, wireless sensor networks, but also elements referring to data 
security and visualization tools and techniques. The second cluster (green) is focused 
on business models, dynamic capabilities, strategies, performance, and digital tran-
sformation of organizations. The next group (blue) focuses on data analysis including 
big data and business intelligence in the context of corporate governance and con-
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trolling activities. The fourth cluster has at its core Industry 4.0, including elements 
related to adoption, benefits, performance management, and data quality. The next 
group (purple) addresses the barriers and challenges associated with the digitization 
of processes in the field of managerial accounting, including risk management, susta-
inability, and data security. The sixth cluster targets algorithms, artificial intelligence, 
machine learning techniques, and decision-making. 

The presence of the nine overlapping clusters in the co-occurrence analysis su-
ggests a complex interplay of correlated themes within the relevant literature. This 
phenomenon reflects the interdisciplinary nature of the research field, indicating a 
complex context of interconnected topics. 

Figure 1.2. Results of the co-occurrence analysis based on the literature 

The evolution of the key terms was examined by using the Biblioshiny package 
to identify the changes over the analysed period but also to highlight the research 
strategies, with only the authors’ keywords leveraged for this examination as, unlike 
VosViewer, which allows the simultaneous analysis of the two categories of terms, 
Biblioshiny does not include this option and authors’ keywords were considered to 
be a more reliable option. As presented in Figure 1.3, IT technologies and tools are 
highlighted in all three analysed periods. In the context of motor themes, the 2020-
2021 period is characterized by the Internet of Things, data analysis techniques, bu-
siness intelligence, blockchain, cloud computing, and Industry 4.0. Also, during this 
period, artificial intelligence and mobile technologies represent core themes which, 
starting in 2022, become motor topics. Since 2023, it can be seen that the focus shif-
ted towards ERP systems, decentralized ledgers, Internet of Things, and machine lear-
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ning methods. Additionally, an increase in research on data security and sustainable 
development can also be noticed. 

 

Figure 1.3. Analysis of the evolution of key terms 

The factor analysis of key terms (Figure 1.4.) allows the examination of the 
keywords’ proximity and highlights emerging research topics. Negatively correlated 
variables are positioned in opposite quadrants of the chart axes. Instead, positively 
correlated variables are grouped together, thus allowing thematic structures to be 
revealed between keywords (Niknejad et al., 2021).

 

Figure 1.4. Factor analysis of key terms 

Technologies and tools for digitalising management accounting 
processes identified in patent data

From an academic research perspective, integrating patent data within the study 
of the MA processes’ digitalisation contributes to the deepening and broadening of 
the topic understanding. By examining patents, researchers have access to practical 
applications and implementations of theoretical concepts which might be less explo-
red in the academic literature. This not only validates the theoretical frameworks but 
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also provides insights into the challenges and solutions encountered in the field. In 
addition, patent data analysis provides insights into emerging technologies, trends, 
and innovations, which can contribute to future directions of theoretical research and 
development. 

Most of the selected patents were published in 2021 and 2022 (152 and 160 res-
pectively). In 2020, 109 patents were registered, and in 2023 only 93. 

In contrast to the data available for the articles analysed, no keywords are menti-
oned in the case of patents. To overcome the limitations, we employed the VosViewer 
feature that allows researchers to examine the terms co-occurrence within corpus fi-
les, by using the patents’ abstracts, which were available in English. As in the case of 
the literature review, a limit of at least five keyword occurrences was set, resulting in 
322 items (Figure 1.5.) that met the criterion, which were allocated in seven groups, 
five of which with more than 30 items. 

 

Figure 1.5. Patent-based co-occurrence analysis results

Considering the research purpose of this paper, unlike the previous analysis in 
which a series of keywords related to digitalisation were provided to identify the so-
lutions and technologies used, in this case the filtering was carried out exclusively on 
the basis of the key terms referring to managerial accounting. Thus, the objective in 
this context was to exclusively analyse IT solutions intended for digitalisation, without 
examining any other links. Therefore, during this stage, the following IT technologies 
were identified, mainly used within the information systems for performance, opera-
tional efficiency, and cost management: 
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•	 Big Data 
•	 Blockchain 
•	 Business intelligence 
•	 Cloud computing 
•	 Artificial intelligence 
•	 Internet of things 
Unlike the results revealed by the literature analysis, the inventors’ approach is 

mainly technical but also focused on the evaluation component of the proposed so-
lutions. A map of the density of identified terms is shown in Figure 1.6. While in the da-
taset of papers data security and risk management were important areas of research, 
in the case of patents this topic seems to be less addressed. This could be justified by 
the fact that in patent documentation the authors are focusing more on highlighting 
the technical implementation and the novelty, while security features are expected to 
be integrated within broader systems. 

 

Figure 1.6. Keyword density analysis
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CONCLUSION 

The research objective focused on identifying the main tools and technologies 
for digitalising managerial accounting processes through an in-depth approach that 
allowed an extensive examination of the research topic. Analysing both relevant lite-
rature and patent data intended to streamline this investigation, provides both theo-
retical and practical perspectives. Thus, the present research has an important contri-
bution to the understanding of the wide range of digital tools and technologies that 
reshape management accounting and contribute to improving the decision-making 
process of organizations in their evolution towards developing competitive advanta-
ges. 

A first implication of the study is presented by the increased degree of similari-
ties between the two datasets analysed. In terms of the technologies used, there are 
no significant differences, although the expectation would have been that we would 
identify new perspectives in patents. This result could, however, be justified by a con-
vergence of research with technological development, but it could also be driven by 
regulatory aspects, in particular in the case of technologies based on artificial intelli-
gence. It was thus observed that the development efforts are mainly aimed at impro-
ving the management systems within the organizations by increasing the degree of 
efficiency and reducing costs. Secondly, the relatively rapid changes in the topics of 
interest in the field are pointing to disruptions in MA, which might be fuelled by the 
organisational needs to remain competitive, suggesting the importance of pressure 
factors within and across industries. While in 2020 artificial intelligence and machine 
learning were core themes mainly associated with big data, in 2023 an increase in the 
level of attention to these technologies could be observed, transitioning from core to 
motor themes, determined by the obvious advances made in recent years, especially 
driven by the emergence of generative artificial intelligence. Another important im-
plication is represented by the link between the digital tools and technologies iden-
tified with the sustainable development of organisations, a topic increasingly discus-
sed in the literature given that digitalisation can lead to an increase in the efficiency of 
environmental impact monitoring, assisting companies in identifying opportunities 
to improve their sustainable performance.

Since the study examined the timespan 2020-2023, there was just a limited over-
lap with the emergence and evolution of generative artificial intelligence. Therefore, 
future research could seek to examine to what extent such solutions are now being 
wielded in the field of management accounting. Further, widening the search across 
additional literature and patent databases would enhance the comprehensiveness 
and robustness of the study findings. Notwithstanding these limitations, this study 
offers important insights into the current landscape of management accounting in-
novation, clarifying prevailing themes, evidencing early impacts, and highlighting 
where evidence remains thin.
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