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1. Introduction

Under the current conditions of digital transformation 
of the public sector, there is a growing need to modernize 
accounting-analytical support in order to increase transpar-
ency, reliability, and efficiency of management decisions. 
Conventional accounting and analysis systems in the public 

sector remain vulnerable to errors, data duplication, informa-
tion processing delays, and low analytical productivity. There 
is an urgent need to rethink approaches to accounting-ana-
lytical support for management processes. Traditional mod-
els of accounting and reporting in public institutions mostly 
do not meet the requirements of transparency, reliability, 
and efficiency, which creates risks of inefficient use of public 
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This study investigates artificial intelli-
gence and blockchain technologies as part of the 
accounting-analytical support system in the pub-
lic sector.

The problem addressed relates to the task of 
building an effective model of accounting-ana-
lytical support in the public sector, based on the 
synergy of artificial intelligence and blockchain 
technologies.

In the process of the study, a model of account-
ing-analytical support in the public sector was 
constructed, underlying which is the synergy of 
artificial intelligence and blockchain technologies. 
The model was built on the basis of a logical and 
consistent roadmap for the transition to an intelli-
gent model of budget resource management. 

An algorithm for implementing blockchain 
technology in the accounting-analytical support 
system in the public sector was developed, which 
takes into account technical, organizational, legal 
aspects, and provides a comprehensive approach 
to the integration of blockchain technologies. 

It was substantiated that the model built 
would make it possible to integrate automated 
data collection and verification, conduct intellec-
tual analysis, forecast, generate various forms of 
reporting, as well as warrant security, immuta-
bility, and information protection. 

The economic effect of investments in the 
implementation of a model of accounting-analyti-
cal support in the public sector based on the syner-
gy of artificial intelligence and blockchain technol-
ogies has been analyzed, which has demonstrated 
the economic feasibility and prospects of the proj-
ect. It has been determined that after covering the 
initial investment of USD 644,500, it is expected to 
receive an additional net economic benefit of more 
than half a million USD in present value over 
7 years of system operation. 

It has been determined that the annual eco-
nomic effect in the amount of 240 thousand USD 
would be achieved due to the complex influence of 
factors. In particular, it could be attained through 
a significant reduction in costs for the prepara-
tion and automation of reporting; reducing the 
number of errors; optimizing the use of budget 
resources; reducing costs for audit and control 
measures
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funds and complicates control over the implementation of 
public programs.

The growth of data volumes, digitalization of public ser-
vices, as well as social demand for transparency of public fi-
nances have led to an active search for innovative technolog-
ical solutions. In view of the above, the combination and use 
of innovative technologies is of strategic importance for the 
construction of a reliable, secure, and analytically-oriented 
system of accounting-analytical support in the public sector.

Previously, accounting in the public sector was largely 
based exclusively on manual labor because of limited auto-
mation capabilities. Today, there is a gradual introduction 
of artificial intelligence technologies that transform conven-
tional approaches and ensure the effective implementation of 
complex accounting-analytical procedures [1]. At the same 
time, due to the influence of the human factor in the account-
ing system, a significant number of errors were made, which 
reduced the quality and reliability of data. One of the most 
promising technological solutions is blockchain technology, 
which opens up opportunities for designing transparent and 
secure online registers, as well as maintaining reliable ac-
counting-analytical documentation [2].

Thus, under the current conditions of digital transfor-
mation of the public sector, the search and implementation 
of innovative technological solutions that can provide trans-
parency, reliability, and efficiency of accounting-analytical 
processes is of particular importance. The combination of 
artificial intelligence and blockchain technologies will open 
up new opportunities for modernizing the state resource 
management system, increasing the level of financial control 
and preventing inefficient use of budget funds.

Therefore, research into the construction of an account-
ing-analytical support model in the public sector based on 
the synergy of artificial intelligence and blockchain technol-
ogies is relevant and meets the modern challenges of public 
administration.

2. Literature review and problem statement

Modern artificial intelligence (AI) and blockchain tech-
nologies are attracting significant attention from both aca-
demics and practitioners in the field of accounting-analytical 
support. Current research emphasizes that the integration 
of these technologies can significantly transform account-
ing-analytical processes, increase their efficiency, accuracy, 
transparency, and security. 

Study [3] proves the potential of artificial intelligence in 
transforming accounting through automation and increas-
ing data accuracy but its results need to be adapted to the 
specificity of the public sector, taking into account stricter 
regulatory requirements. 

Paper [4] substantiates the feasibility of integrating ar-
tificial intelligence and modern technologies, which could 
ultimately transform accounting and auditing, increase the 
transparency and reliability of procedures. However, it is 
complicated by high costs and the lack of unified standards, 
which requires devising methodological recommendations 
or a model. 

Bibliometric analysis proves [5] that the integration of 
artificial intelligence and blockchain technologies will form 
new trends in automation and data management, but their 
application in the public sector is limited by a lack of experi-
ence and high costs.

Artificial intelligence is actively being introduced into the 
field of accounting and auditing to promote automation and 
increase trust in accounting and financial information [6]. 
The implementation of intelligent robotic process automation 
and artificial intelligence in accounting and auditing is being 
studied [7]. However, their implementation in the public sec-
tor is hampered by the lack of unified standards, which ne-
cessitates devising specialized approaches to accounting and 
auditing. In addition, artificial intelligence helps increase the 
speed of information processing, which is especially import-
ant when working with large volumes of transactions and 
reporting typical of the public sector [8]. 

However, the issues of scaling these solutions in the 
public sector, where processes are more complex and more 
regulated, remain unresolved. At the same time, blockchain 
guarantees the immutability and integrity of records, which 
is critical for control in the public sector [9]. However, issues 
of large-scale implementation remain unresolved due to 
regulatory restrictions and the high cost of technological 
infrastructure. Smart contracts, which operate on the basis 
of blockchain technology, allow for the automation of com-
pliance control and reporting processes, significantly reduc-
ing the need for manual management and intervention [10]. 
However, issues related to the legal legalization of smart 
contracts in different countries and technical limitations of 
scalability remain unresolved.

The integration of artificial intelligence and blockchain 
technologies could create a synergy that would ensure fast 
and reliable reporting due to the operational recording and 
processing of transactions [11]. However, the issues of depen-
dence on cloud service providers, the risks of centralization, 
and the high cost of switching to new technological platforms 
remain unresolved. 

The decentralized nature of blockchain technology will 
provide an increased level of security and data integrity, 
guaranteeing the immutability of recorded transactions [12]. 
However, issues related to the insufficient adaptation of 
educational programs to rapid changes in the labor market 
and the introduction of artificial intelligence and blockchain 
technologies into the educational process remain unresolved. 

Despite a significant amount of research in the field of AI 
and blockchain in the accounting and analysis system, their 
joint application remains insufficiently studied, which indi-
cates missed opportunities for devising more integrated and 
effective management strategies. Most scientific works focus 
on the implementation of these technologies in the business 
environment, while the issue of their impact on the public 
sector still requires detailed research. That is why the con-
struction of an accounting-analytical support model for pub-
lic institutions based on the synergy of artificial intelligence 
and blockchain is extremely relevant. This direction could 
open up opportunities for the implementation of innovative 
solutions that would meet the modern challenges of the digi-
tal economy and contribute to more effective management of 
public resources.

3. The study materials and methods

The purpose of our work is to build and implement an ac-
counting-analytical support model in the public sector based 
on the synergy of artificial intelligence and blockchain tech-
nologies. This will increase the efficiency, transparency, and 
reliability of state resource management, automate routine 
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accounting processes, ensure data integrity and protection, 
and improve the quality of analytical support for manage-
ment decisions.

To achieve this aim, the following objectives were accom-
plished:

– to design a mechanism for implementing artificial intel-
ligence into the accounting-analytical support system;

– to develop an algorithm for implementing blockchain 
technology into the accounting-analytical support system;

– to build a structural diagram of the accounting-analyti-
cal support model in the public sector based on the synergy of 
artificial intelligence and blockchain technologies;

– to analyze the economic effect of implementing an ac-
counting-analytical support model in the public sector based 
on the synergy between AI and blockchain technologies.

4. The study materials and methods

The object of our study is artificial intelligence and 
blockchain technologies in the accounting-analytical support 
system in the public sector.

The hypothesis of the study assumes that the implemen-
tation of an accounting-analytical support model in the public 
sector based on the synergy of artificial intelligence and block-
chain technologies could contribute to increasing the efficien-
cy, transparency, and reliability of state resource management.

The introduction of blockchain and artificial intelligence 
technologies into the accounting-analytical support system 
of the public sector indicates a significant transformational 
potential in the field of control and management of finan-
cial flows between state institutions. There are reasonable 
grounds to assume that the integration of these technologies 
will become a key factor in digitalization, which will bring 
the evolution of the accounting-analytical system to a qual-
itatively new level by increasing transparency, process auto-
mation, security, and analytical depth.

A set of general scientific methods of cognition was used 
to conduct the study. When analyzing the theoretical foun-
dations and current state of blockchain technology, as well 
as its practical application in the public sector, methods of 
theoretical analysis, comparison, generalization, and synthe-
sis were applied.

The synergy of artificial intelligence and blockchain 
technologies in the accounting-analytical support system 
will open up opportunities, in particular automatic analysis 
of large data sets; identification of potential risks; forecast-
ing financial indicators; support for making management 
decisions. AI will make it possible to improve the quality 
and speed of information processing, minimize the human 
factor, and ensure the system’s adaptability to changes in the 
regulatory and economic environment.

5. Results of investigating the construction of an 
accounting-analytical support model based on the 
synergy of artificial intelligence and blockchain

5. 1. Mechanism of introducing artificial intelli-
gence into the accounting-analytical support system

Artificial intelligence (AI) is a modern technological tool 
that in the public sector will help automate the processing of 
large amounts of accounting, financial and analytical infor-
mation, increase data transparency.

The introduction of AI technologies into the account-
ing-analytical support system has great advantages, includ-
ing the ability to process large amounts of data; perform rou-
tine operations automatically; provide constant monitoring; 
analyze complex financial transactions; provide recommen-
dations for making management decisions [13].

Therefore, the introduction of AI into the accounting-an-
alytical support system will make it possible to automate 
routine processes, increase the accuracy and efficiency of 
financial information processing, reduce the risks of human 
errors, provide a deep analytical overview, and contribute to 
more informed management decision-making. In addition, 
owing to the ability to learn and adapt to changing conditions, 
AI will help to respond quickly to new challenges, increase the 
effectiveness of resource use control, and devise transparent 
reporting mechanisms for public sector institutions.

However, in addition to the advantages, there are disad-
vantages when implementing AI into the accounting-analyt-
ical support system in the public sector. Table 1 summarizes 
the key advantages and disadvantages of implementing AI into 
the accounting-analytical support system in the public sector.

Table 1

Advantages and disadvantages of implementing AI in the 
accounting-analytical support system in the public sector

Advantages Disadvantages 

Automation of routine operations:  
– AI makes it possible to automat-
ically perform repetitive and stan-
dard tasks (document processing, 
data entry), which significantly 

reduces the workload on employ-
ees and reduces execution time; 
– increasing accuracy and reduc-
ing errors: machine learning and 

analysis algorithms help minimize 
human errors when processing 

financial information. 
Processing large volumes of data: 

– AI is able to quickly analyze 
large data sets, which is critically 
important for government agen-
cies with numerous reports and 

budget flows. 
Forecasting and analytics:  

– AI helps forecast financial 
indicators, identify trends, assess 

risks and the effectiveness of 
budget programs; 

– detection of anomalies and 
fraud: automated monitoring 

systems using AI effectively detect 
atypical operations that may indi-

cate violations or abuse. 
Support for managerial deci-

sion-making, based on complex 
data analysis:  

– AI provides recommendations 
that improve the quality and 

validity of decisions. 
Improving transparency and 

accountability:  
– owing to automatic reporting 

and monitoring, it increases 
openness and control over the use 

of budget funds

High initial costs: 
– the implementation of AI 
systems requires significant 

investments in software, 
equipment, infrastructure and 

staff training. 
Complexity of integration: 

– technical difficulties when 
combining AI with existing 

outdated information systems 
can slow down the implemen-

tation process. 
Dependence on data quality: 
– incorrect, incomplete, or 
outdated data can lead to 

erroneous conclusions and 
recommendations of AI. 

Insufficient level of staff quali-
fications: 

– effective use of AI requires 
specialists with relevant knowl-
edge, which are often lacking in 

government institutions. 
Security and privacy risks:  

– the use of AI in working with 
sensitive information increases 
the threat of cyberattacks and 

data leakage. 
Possible resistance to change:  
– the organizational culture of 
government institutions can 

be conservative, which creates 
barriers to the implementation 

of innovations. 
Ethical and legal issues:  

– uncertainty regarding respon-
sibility for decisions made by 
automated systems, as well as 

problems with the transparency 
of algorithms

Source: summarized by an author based on data from [13].
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One can see that the introduction of AI into the system of 
accounting-analytical support in the public sector opens up new 
horizons for increasing the efficiency, transparency, and qual-
ity of public finance management. Automation of routine and 
labor-intensive processes, the ability to process large amounts 
of information with minimal errors, as well as the possibility of 
in-depth analysis and forecasting of financial indicators make 
AI an indispensable tool in today’s complex budget administra-
tion. However, the introduction of AI technologies in the public 
sector is associated with certain disadvantages, in particular 
the need for significant financial investments, integration with 
existing systems, training of qualified personnel, and ensuring 
information security. No less important are organizational and 
ethical issues, in particular resistance to change and regulation 
of responsibility for automated decisions.

Fig. 1 shows a mechanism for introducing AI into the 
system of accounting-analytical support in the public sector.

Thus, the implementation of AI in the accounting-ana-
lytical support system is a phased and complex process that 
requires careful planning, ensuring data quality, choosing 
appropriate technologies, training personnel, and constant 
monitoring of results. Such an approach will allow for the 
most effective integration of innovative technologies, improv-
ing the quality of the accounting, reporting, and analytics 
system, and optimizing management decisions at public 
sector institutions.

5. 2. Algorithm for implementing blockchain tech-
nology into the accounting-analytical support system

The introduction of blockchain technology into the ac-
counting-analytical support system in the public sector 
will increase the transparency of the use of public funds, 
the traceability of public payments between public sector 
entities, and their intended purpose. Blockchain technology 

will fundamentally change 
the rules of the accounting 
system, ensure the integrity 
of records, providing access 
to a full cycle of all business 
transactions without the 
possibility of corrections. 
Blockchain technology will 
help build an accounting 
ecological accounting-ana-
lytical system that will en-
sure the transparency of all 
transactions carried out by 
public sector institutions.

Technologically, the im-
plementation of blockchain 
involves the construction of 
a transaction model that is 
formed separately in each 
module. The model is built 
on the collective knowledge 
and trust of the participants 
themselves, without inter-
mediaries, allowing all par-
ticipants to view the infor-
mation available to them, 
which gives legitimacy to the 
transaction, makes it possi-
ble to verify and record the 
transaction. Each module is 
digitally signed by its own-
er and contains the corre-
sponding transaction data, 
a timestamp, and a hash of 
the previous module, which 
links all the modules that 
make up the chain.

The algorithm that 
generates the hash of each 
module, regardless of the 
data content, applies a 
mathematical function that 
converts this content into a 
256-bit hash. This hash has 
two very important charac-
teristics: non-iterativeness 
and unique fingerprint. If 

Fig. 1. Mechanism for implementing AI into the accounting-analytical support system in the 
public sector	

Source: summarized by an author based on data from [11, 17]

STAGES TASK 

1. Analysis of needs and
implementation goals

Automation of data processing, forecasting, anomaly detection; 
assessment of the current state of the accounting and analytical 
system, its strengths and weaknesses

2. Data preparation
Identification and collection of necessary data sources; data 
cleaning, removing errors, duplications, filling gaps; data 
normalization and standardization; ensuring the quality 
and integrity of information

3. Choice of technologies
and solutions 

Assessing available technologies and platforms for AI 
implementation; determining the required hardware and 
software; selecting vendors and partners for development and 
implementation 

4. Developing and
training AI models

Creating algorithms for analysis and prediction based on 
collected data; training models with quality control of results; 
testing to verify accuracy and reliability 

5. Integration with
existing systems

Ensuring seamless interaction of AI with current accounting and 
analytical programs; setting up data exchange 

6. Implementation and
launch 

Pilot implementation; gather feedback and make necessary 
adjustments; full-scale launch across the organization 

7. Staff training and
education

Organization of training programs for accountants and analysts; 
formation of competencies in working with new tools and 
algorithms 

Mechanism for implementing AI into the accounting and analytical support system in the 
public sector 
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the data changes, the result of the algorithm will also 
change, and therefore the fingerprints will be different, as 
illustrated in Fig. 2.

Since the hash of the previous module is added to each 
module of data before the hash of the previous module 
is calculated, the hash of the previous module cannot be 
changed either. Thus, each module is linked to the pre-
vious module. This iteration is performed systematically 
over a period of time, resulting in successively generated 
linked modules identified by sequence numbers. To estab-
lish control over ownership of digital assets and prevent 
the risk of double spending, each module also records a 
transaction date that determines which transaction oc-
curred first.

The operating model of a blockchain involves many par-
ticipants, each of which can store and exchange information 

from modules in the network, called nodes. These partici-
pants can operate simultaneously with little coordination, 
and they do not need to be identified because messages are 

not routed to a specific loca-
tion. This creates a decen-
tralized network without 
intermediaries, which in-
creases the reliability of the 
model. However, since these 
modules are copied between 
different nodes, changing a 
completed module theoret-
ically requires applying the 
changes to all network par-
ticipants.

The algorithm for im-
plementing blockchain 
technology into the ac-
counting-analytical support 
system in the public sector 
is given in Table 2.

One can see that the 
step-by-step algorithm for 
implementing blockchain 
into the accounting-analyt-
ical support system in the 
public sector takes into ac-
count organizational, tech-
nical, legal, and personnel 

aspects, systematizes the process and minimizes risks in the 
public sector. Defining clear goals, setting up an interagency 
working group, analyzing the regulatory framework and 
adapting IT infrastructure are critical stages to ensure the 
success of the project.

The implementation of blockchain will contribute to in-
creasing control and transparency of budget processes, will 
provide automation of procedures, reduce audit and monitor-
ing costs, and create conditions for more effective interaction 
between public authorities. It is especially important that 
technology will contribute to strengthening cybersecurity 
and protecting confidential data, which is extremely relevant 
in the context of modern threats.

Fig. 2. Blockchain technology operation model	
Source: [15]
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Table 2

Algorithm for implementing blockchain technology into the accounting-analytical support system in the public sector

Step name Task  

Step 1. Defining goals and justifying 
the need

Analysis of the current state of the accounting and analytical system and identification of problems 
(transparency, control, data protection); determining the goals of blockchain implementation, increas-

ing transparency, ensuring data immutability, automation of control

Step 2. Forming a working group Setting up an interdepartmental team including IT specialists, accountants, analysts, lawyers; ap-
pointment of project managers

Step 3. Analysis of the regulatory 
framework

Study of legislation on the use of blockchain and digital technologies in the public sector; identifica-
tion of possible legal restrictions and preparation of proposals for their elimination

Step 4. Determining technical require-
ments and choosing a blockchain type

Determining the type of network: public, private, or consortium, taking into account the level of con-
fidentiality and security; compiling technical specifications, integration with existing systems

Step 5. Preparing IT infrastructure Assessment and modernization of existing information systems to ensure compatibility with block-
chain; procurement of necessary equipment, software

Step 6. Develop and configure a block-
chain solution

Choosing a platform (Hyperledger or Ethereum) or developing a proprietary solution; programming 
smart contracts to automate accounting procedures; ensuring cybersecurity

Step 7. Pilot implementation Testing the system in a separate unit or within a specific budget program; assessing effectiveness, 
collecting feedback from users

Step 8. Staff training Conducting trainings and seminars for users and IT specialists; compiling methodological materials

Source: summarized by an author based on data from [16].
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5. 3. Building a structural scheme of accounting-an-
alytical support in the public sector based on the syner-
gy of artificial intelligence and blockchain

The synergy between AI and blockchain technologies into 
a single model of accounting-analytical support in the public 
sector will make it possible to maximally use the advantages 
of both technologies. Blockchain will ensure the reliability and 
security of input data, which are the basis for the effective op-
eration of AI. At the same time, AI will be able to analyze data, 
predict the development of financial processes, detect anoma-
lies, and promptly form draft management decisions [17].

The model of accounting-analytical support in the pub-
lic sector based on the synergy between AI and blockchain 
should be forced from separate interconnected modules, each 
of which will perform specific functions in the context of two 
technologies, AI, and blockchain.

Fig. 3 shows a structural scheme for the model of ac-
counting-analytical support in the public sector based on the 
synergy between AI and blockchain.

The basis of the structural scheme of the model is the cen-
tralized collection and unification of data from various infor-
mation sources. For AI purposes, the proposed model in the 
form of a separate module provides an array of high-quality 
data for further analysis, forecasting and training of models. 
The blockchain module implies guaranteeing the reliability 
and security of primary information, which is recorded in a 
distributed registry.

The combination of these technologies builds a single 
model of accounting-analytical support where the blockchain 

warrants the reliability of input data and processing results, 
records all transactions in a secure registry; AI converts this 
data into analytics, generates forecasts, recommendations, 
and draft management decisions.

As a result of the synergy of these two technologies, a 
transparent and secure system is designed that reduces the 
risks of manipulation and distortions in reporting; ensures 
automation of routine processes; increases the speed and 
quality of management decisions; creates new standards of 
responsible financial management in the public sector.

Thus, the proposed structural diagram of the model in-
cludes the following modules: data collection and integration, 
artificial intelligence, blockchain, security, analysis, reporting, 
feedback, training, cybersecurity, integration with registries, 
archiving. The primary module is the data collection and in-
tegration module separately for the implementation of AI and 
blockchain technology. In turn, the artificial intelligence (AI) 
module is responsible for processing, analyzing, and sum-
marizing weighted conclusions based on this data, automat-

ing reporting, and making models of 
management decisions. The blockchain 
module is responsible for security, stor-
age, access, control, and interaction with 
official sources, that is, for the reliability 
and immutability of information. To-
gether, they form an effective system 
of accounting-analytical support where 
information is reliable and protected 
(blockchain), and analysis and manage-
ment are intelligent and effective (AI). 
Each of the identified modules has its 
specific purpose, tasks, and role in the 
model. Table 3 gives a matrix of “pur-
pose-function-role” of the modules in 
the structural diagram of the model 
of accounting-analytical support in the 
public sector based on the synergy be-
tween AI and blockchain.

One can see that the modules of the 
structural diagram of the model in the 
AI part play a key role in transforming 
large volumes of data into valuable 
information for decision-making. The 
data collection and integration module 
ensures prompt and high-quality re-
ceipt of source information in a single 
format, which is a necessary basis for 
further analytics. The main analytical 
module of artificial intelligence per-
forms complex functions of modeling, 
forecasting, and anomaly detection, 
which makes it possible not only to 
improve the accuracy of financial and 
budgetary forecasts but also promptly 

detect potential fraudulent transactions or errors. Owing to 
the analytical dashboard, managers and auditors receive a 
convenient tool for monitoring key indicators in real time, 
which significantly increases management efficiency. Au-
tomated reporting makes it possible to significantly reduce 
the burden on accountants and analysts, freeing them from 
routine operations and focusing on analysis and making 
strategic decisions. At the same time, the feedback and train-
ing module of the system ensures continuous improvement 
of AI algorithms, adaptation to changes in the regulatory 

Fig. 3. Structural diagram for the model of accounting-analytical support in the 
public sector based on the synergy between AI and blockchain	

Source: devised by an author based on [17, 18]

1. Data collection and integration module

Structural diagram of the model of accounting and analytical support in the 
public sector based on the synergy of AI and blockchain 

3. BLOCKCHAIN
MODULE

2.1. Analytical data module 

2.2. Reporting module 

2.3. Feedback and learning 
moduleперсоналу 

3.1. Security and access 
control module 

3.2. Cybersecurity module 

3.3. Integration module with 
state registers 

3.4. Data storage and 
archiving module 

2. ARTIFICIAL
INTELLIGENCE (AI) 

MODULE
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framework and the specificity of the institution’s activities, 
which warrants the relevance and accuracy of analytics in 
the long term.

Table 3

The “purpose-function-role” matrix of modules in the 
structural diagram of the model of accounting-analytical 

support in the public sector based on the synergy between AI 
and blockchain

Module Purpose Function Role in the 
model

1. Data col-
lection and 
integration 

module

Automated col-
lection of primary 

documents and 
transactions from 

various sources 
(ERP, banking sys-

tems, treasury)

Real-time data 
import; automatic 
integrity checking; 

conversion to a 
single format

Provides fast 
and error-free 
receipt of raw 

data

2. Artificial 
Intelli-

gence (AI) 
module

Analysis, forecast-
ing and anomaly 

detection

Scenario model-
ing; revenue and 

expense forecasting; 
fraud detection

Increases 
decision 
accuracy 

and speed of 
analytics

2. 1. Ana-
lytical data 

module 
(Dash-
board)

Visualization of 
indicators for 
managers and 

auditors

Real-time reporting; 
interactive charts; 
analytics; adaptive 

settings

Enables 
quick and 
informed 

management 
decisions

2. 2. Re-
porting 
module

Automatic cre-
ation of regulated 
and management 

reports

Formation of 
financial, budget-
ary, statistical, tax 
and management 

reporting

Reduces the 
burden on 

accountants 
and analysts

2. 3. System 
feedback 
and train-

ing module

Adaptation of AI 
models and algo-
rithms to changes 
in the regulatory 
framework and 

the specifics of the 
institution

Machine learning 
based on new data, 

analysis of the effec-
tiveness of decisions

Increases the 
accuracy and 
relevance of 

analytics

3. Block-
chain 

module

Guaranteeing 
transparency and 
immutability of 

data

Creation of a 
distributed registry; 
protection against 

unauthorized chang-
es; tracing the origin 

of transactions

Builds trust 
in data and 

its legitimacy

3. 1. Secu-
rity and ac-
cess control 

module

Data protection 
and user rights 
management

Multi-level authenti-
cation, encryption, 

access logging

Prevents 
leaks and 

abuse

3. 2. Cy-
bersecurity 

module

Protection of the 
accounting and 

analytical system 
from cyberattacks

Data encryption; ac-
cess control; threat 

monitoring

Increases 
system reli-
ability and 

security

3. 3. In-
tegration 
module 

with state 
registers

Automatic ex-
change of informa-

tion with official 
state platforms

Synchronization with 
the State Customs 
Service of Ukraine, 
State Tax Service, 
Ministries, asset 

registers; automatic 
directory updates

Reduces in-
formation ex-
change time 
and reduces 
duplication 

of operations

3. 4. Data 
storage and 
archiving 
module

Long-term storage 
of information in 
compliance with 

regulatory require-
ments

Cloud and local 
storage; backup; 
archive search

Ensures 
availability of 
historical data 
for audit and 

analysis

The blockchain modules in the system provide funda-
mental trust, security, and transparency of information, 
which are critically important in the public and financial 
sectors. The main blockchain module creates a distributed 
transaction register that protects data from unauthorized 
changes and warrants their immutability, which significantly 
increases the legitimacy and legal weight of the stored infor-
mation. The security and access control module implements 
multi-level authentication mechanisms, encryption, and log-
ging of user actions, which prevents data leaks and abuse of 
access rights. The cybersecurity module strengthens the sys-
tem’s protection against external and internal cyberattacks, 
ensuring threat monitoring and prompt response. Integration 
with state registers automates data exchange with key official 
platforms (State Service of Ukraine for State Statistics, State 
Tax Service, ministries), which contributes to increasing the 
efficiency, accuracy, and transparency of information, as well 
as minimizing duplication of operations and errors associat-
ed with manual data entry. The data storage and archiving 
module is responsible for long-term storage of information 
in compliance with regulatory requirements, ensuring the 
availability of historical data for audit and in-depth analysis. 

Thus, the synergy of artificial intelligence and blockchain 
technologies will form an intelligent, secure, and transparent 
system of accounting-analytical support in the public sector, 
which will improve the quality of public resource manage-
ment. The synergy of these technologies is strategically ap-
propriate for the development of the digital transformation 
of the public sector and the formation of new standards of 
effective and responsible management.

5. 4. Assessing the economic effect of implementing 
an accounting-analytical support model based on the 
synergy between AI and blockchain

In the process of assessing the feasibility of implementing 
an accounting-analytical support model in the public sector 
based on the synergy of artificial intelligence and blockchain 
technologies, it is advisable to allocate and structure econom-
ically justified costs by main items.

Among the key items, it is necessary to allocate costs, 
namely for implementation of the AI module; development of 
machine learning algorithms, integration with ERP systems, 
design of data collection and analytics modules; infrastruc-
ture for data processing (servers, cloud services, licenses for 
specialized software); personnel training (training of Data 
Scientists, AI engineers, accountants, analysts, administra-
tors); support and updates (regular adaptation of models to 
legislative changes, technical support).

It is proposed to calculate potential cost savings from 
implementing an accounting-analytical support model in the 
public sector based on the synergy between AI and blockchain 
technologies using the NPV (Net Present Value) formula [18]

( )=

= −
+

∑
1

  ,
1

n

t
t

CFtNPV Io
r

		   		   (1)

where NPV is the net present value of implementing an ac-
counting-analytical support model in the public sector based 
on the synergy between AI and blockchain;

CFi (Cash Flow) is the cash flow over period i;
r is the discount rate;
n is the total number of periods (intervals, steps);
t = 0, 1, 2, …, n for the entire investment period;
Іo is the initial investment (cash outflow in the 0th period).
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Accordingly, it is first necessary to calculate the amount 
of costs required for the initial investment in implementing 
AI and blockchain technologies in the accounting-analytical 
support system in the public sector.

To analyze the volume of investments in implementing 
AI and blockchain technologies in the accounting-analytical 
support system in the public sector, it is necessary to deter-
mine the volume of costs separately for two modules, such as 
AI and blockchain. Table 4 gives the total costs required to 
introduce AI and blockchain technologies into the account-
ing-analytical support system in the public sector.

In the proposed model of accounting-analytical support 
using AI and blockchain technologies, economic costs are 
defined as a set of resources required for its design, imple-
mentation, and operation.

They are divided into main cost items, namely:
– costs for technological infrastructure, in particular 

server equipment / cloud capacity for processing large data 
sets and operating the blockchain network, licensed software 
(analytical platforms, database management systems, block-
chain solutions, cyber protection tools), data storage systems 
(archives, data centers, backup);

– costs for development and implementation, in particular 
the development of AI modules (machine learning algorithms, 
analytical tools, dashboards); blockchain platform configura-
tion (compiling smart contracts, access protocols, integration 
with state registers); integration with existing information 
systems (treasury, ERP systems, accounting programs);

– personnel costs, including salaries of IT specialists (pro-
grammers, data analysts, blockchain developers, cybersecu-
rity specialists); personnel training (courses for accountants, 
financiers, civil servants) on working with the new system; 
methodological support (experts in accounting, auditing, 
financial control);

– costs for cyber protection and support, including infor-
mation security systems (protection against cyber attacks, net-

work monitoring, security audit); updates and technical sup-
port (software maintenance, regular updates, user support);

– indirect costs, including organizational costs (changes 
in regulations, adaptation of legislative acts, coordination 
with regulatory authorities); time costs (transitional period 
for adaptation, testing and launch of the system).

Thus, the total costs that must be incurred to implement 
the accounting-analytical support model were determined, 
in particular technology (infrastructure + software), human 
capital (development, training, support), protection and reli-
ability (cybersecurity, support), organizational changes (ad-
aptation of standards, processes). Based on the data obtained, 
the average costs necessary to implement artificial intelligence 
and blockchain technologies into the accounting-analytical 
support system of the public sector were calculated (Table 5).

To calculate NPV to assess the feasibility of implement-
ing an investment project to implement AI and blockchain 
technologies in the accounting-analytical support system in 
the public sector, it is necessary to determine the cash flow 
for a certain period.

In the public sector, the accounting-analytical support 
system does not generate a direct cash flow but can attain an 
economic effect from the implementation of AI and block-
chain technologies, which can be translated into a condition-
al cash flow for calculating NPV.

The economic effect includes savings from automating 
reporting and reducing manual labor, reducing errors and 
fines, optimizing the use of budget funds through AI analyt-
ical data, reducing audit and inspection costs.

Table 6 summarizes the amount of the annual economic 
effect from the implementation of AI and blockchain tech-
nologies in the accounting-analytical support system in the 
public sector.

Based on our calculations, the cash flow (Cash Flow) is 
taken to be 240,000 a.u. per year. The project implementation 
period is set at 7 years.

Table 4

Total costs required to implement AI and blockchain technologies into the accounting-analytical support system in the public sector

Expense item name Purpose Cost, a.u.
Costs of implementing an AI module

AI system development and 
configuration

Cost of developing machine learning models, integrating with existing ERP and 
other systems, configuring data collection and analytics modules

50,000–200,000 (depending 
on complexity)

Data processing  
infrastructure

Servers, cloud solutions for storing and processing large amounts of data, licenses 
for specialized software 20,000–100,000 per year

Staff training Hiring or training data specialists (Data Scientists, AI engineers), accountants, 
analysts, system administrators 40,000–120,000 per year

Support and updates Regular model updates, adaptation to changes in legislation, technical support 15–20% of the development 
cost annually

Costs for implementing a blockchain module
Development or integration 

of a blockchain solution
Construction or acquisition of a blockchain platform for maintaining a distributed 

registry, development of smart contracts, integration with state registries 60 000–250 000

Infrastructure Servers, network nodes, cloud services for deploying a blockchain network, as well 
as security solutions 30 000–120 000

Security and access control Implementation of multi-level authentication, encryption, security system audit from 15,000

Support and support Continuous security monitoring, protocol updates, compliance with regulations 15–20% of the initial cost 
annually

Staff training Introducing employees to the features of working with the blockchain system from 5,000
Shared costs and other factors

Integration of AI and block-
chain

Additional costs for system synchronization, development of data exchange inter-
faces, testing and optimization 10–15% of total costs

Legal support Consultations on compliance with legislation, execution of contracts and licenses from 10,000

Source: compiled by an author based on [19].
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Discounted flows were calculated by year during the 
period of implementation of AI and blockchain technologies 
into the accounting-analytical support system in the public 
sector (Table 7).

Table 7

Discounted flows by year during the period of 
implementation of AI and blockchain technologies into the 
accounting-analytical support system in the public sector

Year Cash flow, 
CF

Discount factor 

( )
1

1 0.12
t

 
 
 + 

Discounted cash flow, a.u.

1 240,000 0.892857 214,285.71
2 240,000 0.797194 191,326.53
3 240,000 0.711778 170,826.66
4 240,000 0.635520 152,524.80
5 240,000 0.567429 136,182.96
6 240,000 0.506631 121,591.44
7 240,000 0.452353 108,564.69
8 ΣDCF 1,095,302.79

9 NPV 1,095,302.79 – 644,500 = 
= 450,802.79

The results of our study include the following conclusions: 
the net present value (NPV) of the project is 450,802.79 a.u., 
which is a positive result and indicates the economic feasibility 

of implementing an accounting-analytical support system based 
on the synergy of artificial intelligence and blockchain technol-
ogies in the public sector. The obtained NPV value means that 
after the return of the initial investment (644,500 a.u.), the proj-
ect produces an additional economic benefit of more than half a 
million a.u. in present value over a period of 7 years.

The annual economic effect of 240 thousand a.u. is 
formed through:

– reduction of costs for processing and preparing reports;
– reduction of the number of errors and penalties;
– optimization of the use of resources and budget funds;
– reduction of costs for audits and inspections.
In particular, even taking into account the discount rate 

of 12%, the project remains economically profitable, and the 
payback period in discounted terms is expected to be within 
3–4 years. Thus, the implementation of the project will have 
a financial and socio-economic effect, in particular increas-
ing trust in state institutions, transparency in public finance 
management, and acceleration of digital transformation 
processes.

Based on the results of our study, the following conclu-
sions were drawn: the net present value (NPV) of the project 
is 450,802.79 a.u., which is a positive result and indicates the 
economic feasibility of implementing an accounting-analyti-
cal support system based on the synergy of artificial intelli-
gence and blockchain technologies in the public sector. The 
obtained NPV value means that after the return of the initial 
investment (644,500 a.u.), the project produces an additional 
economic benefit of more than half a million a.u. in present 

Table 5

Average costs required to implement AI and blockchain technologies into the accounting-analytical support system 	
in the public sector

Expense item name Average cost, a.u.
1. Costs for implementing the AI module:

Development and configuration of the AI module (50 000 + 200 000) / 2 = 125 000
Infrastructure for data processing (20 000 + 100 000) / 2 = 60 000

Staff training (40 000 + 120 000) / 2 = 80 000
Support and updates (17.5% of development) 125 000 × 0.175 = 21 875
Total costs for implementing the AI module 125 000 + 60 000 + 80 000 + 21 875 = 286 875

2. Costs for implementing a blockchain module
Blockchain module development or integration (60 000 + 250 000) / 2 = 155 000

Infrastructure 30 000 + 120 000) / 2 = 75 000
Security and control (average cost) 15 000

Support and maintenance (17.5% of development) 155 000 × 0.175 = 27 125
Staff training (average cost) 5 000 

Total cost of blockchain module implementation 155 000 + 75 000 + 15 000 + 27 125 + 5 000 = 277 125
3. Shared expenses

AI and blockchain integration (12.5% of total costs) 286 875 (AI) + 277 125 (blockchain) = 564 000 a.u.*12,5% = 70 500
Legal support 10 000 

Total costs for implementing AI and blockchain technology model 564 000 + 70 500 + 10 000 = 644 500

Table 6

Annual economic effect of implementing AI and blockchain technologies in the accounting-analytical support system in 
the public sector

Source of effect Cost, a.u.
Automate reporting and reduce manual labor (reduce payroll and paper document flow costs) 80 000

Reduce errors and fines (real-time control, blockchain transparency) 50 000
Optimize the use of budget funds through AI analytics 70 000

Reduce audit and inspection costs 40 000
Total annual economic effect 240 000
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value over a period of 7 years. The annual economic effect of 
240 thousand a.u. is formed through the reduction of costs for 
processing and preparing reports; reduction of the number of 
errors and penalties; optimization of the use of resources and 
budget funds; reduction of costs for audits and inspections. 

In particular, even taking into account the discount rate 
of 12%, the project remains economically profitable, and the 
payback period in discounted terms is expected to be with-
in 3–4 years. Thus, the implementation of the project will have 
a financial and socio-economic effect, in particular increasing 
trust in state institutions, transparency in public finance man-
agement, and acceleration of digital transformation processes. 
improve the methodology related to calculations.

6. Results of investigating the integration of artificial 
intelligence technology into the accounting-analytical 

support system: discussion 

Our model of accounting-analytical support for the pub-
lic sector is characterized by comprehensive integration, 
covering technical, managerial, and regulatory aspects of 
implementation. Modern technologies, in particular block-
chain and artificial intelligence, were increasingly used in 
the global practice of accounting and analysis, offering new 
opportunities for automation, transparency, and reliability 
of data [20]. The combination of these technologies in the 
public sector opened a new level of accounting-analytical 
support, where blockchain guaranteed data immutability 
and protection, and artificial intelligence provided their deep 
processing and forecasting.

Compared with [21], which noted the gap between aca-
demic models and public practice, our model adapted artifi-
cial intelligence algorithms to specific accounting rules, in-
cluding role profiles of public sector users and access control. 
Unlike general reviews [22], which analyzed the convergence 
of AI and distributed ledgers in a business environment, 
the proposed model implemented operational scenarios for 
accounting for budget processes, including automated event 
verification, smart contract-based checkpoints, and AI-based 
risk prediction of financial transactions.

The model, the structural diagram of which is shown 
in Fig. 3, also differed from commercial platforms based on 
blockchain and AI [23] as it provided regulatory compliance, 
audit trails of access and risk management, rather than net-
work effects and customization of corporate processes. Com-
pared with a paper on RPA [24], where automation is often 
limited to existing procedures, our model transferred critical 
validations to the registry level, increasing the resistance to 
changes in interfaces and accounting forms. Based on the 
data obtained, the average costs for the implementation of 
AI and blockchain technologies in the accounting-analytical 
support system were calculated. As given in Table 4, the larg-
est share was occupied by costs for AI modules (286,875 a.u.) 
and blockchain technologies (277,125 a.u.), which indicated 
the high capital intensity of the initial stage of digitalization. 
At the same time, this was consistent with the expected ben-
efits (Table 1), in particular process automation, increased 
data accuracy, and reduced operational risks.

In addition, a balanced distribution of costs between 
technical solutions and supporting elements – legal support 
and staff training (80,500 a.u., Table 2) – ensured the model’s 
comprehensiveness. Using the NPV formula (1) to assess 
the economic effect showed that despite significant initial 

investments, the expected benefits from reduced audit costs 
and increased transparency of accounting processes formed 
a positive forecast of net present value (Table 3).

Thus, a comparison of costs (Table 4), functionality (Ta-
ble 1), and implementation algorithm (Table 2) confirms that 
the high initial cost is a justified investment that provides 
strategic benefits in the form of increased efficiency and 
reliability of accounting-analytical data in the public sector.

7. Conclusions

1. A mechanism for implementing artificial intelligence 
technologies into the accounting-analytical support system 
has been designed, which is based on a phased and com-
prehensive approach. It involves careful planning, ensuring 
high data quality, choosing optimal technological solutions, 
training personnel, and continuous monitoring of results. 
The introduction of such a mechanism could contribute to 
the effective integration of innovative technologies, improve 
the quality of accounting, reporting and analytics, as well as 
optimize management decisions in the public sector.

2. An algorithm for implementing blockchain technology 
into the accounting-analytical support system in the public 
sector has been developed, representing a structured and con-
sistent action plan that covers key stages – from defining goals 
and justifying the need to personnel training. This algorithm 
takes into account both technical-organizational and legal 
aspects, which provides a comprehensive approach to the inte-
gration of blockchain technologies. The proposed phased mod-
el is aimed at minimizing risks, increasing the efficiency and 
transparency of accounting-analytical processes in the public 
sector, as well as at forming a reliable IT infrastructure and 
qualified human resources for the successful implementation 
of the innovative system. Thus, the developed algorithm lays 
the foundation for the systematic and secure implementation 
of blockchain, which could contribute to digital transforma-
tion and increase trust in public financial processes.

3. A structural diagram of the model of accounting-an-
alytical support in the public sector has been constructed, 
which is based on the synergy of artificial intelligence and 
blockchain technology. The combination of the advantages 
of these innovative solutions ensures transparency, reliabil-
ity, and efficiency of data processing. The scheme integrates 
automated data collection and verification, intelligent anal-
ysis, forecasting, reporting, as well as warrants security, 
immutability, and protection of information. This approach 
contributes to increasing the efficiency of financial resource 
management, minimizing fraud risks and strengthening 
trust in public institutions.

4. The economic effect of investments in the implementa-
tion of an accounting-analytical support model in the public 
sector based on the synergy between AI and blockchain has 
been analyzed. According to the calculation results, the net 
present value (NPV) was 450,802.79 a.u. This positive indi-
cator confirmed the economic feasibility and prospects of 
the project implementation, since after covering the initial 
investment of 644,500 a.u., it is expected to receive additional 
net economic benefits of more than half a million a.u. in pres-
ent value over 7 years of system operation. It was determined 
that the annual economic effect in the amount of 240 thou-
sand a.u. will be formed due to the complex influence of 
factors. A significant impact was made by reducing the costs 
of processing, preparing, and automating reporting; reduc-
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ing the number of errors and related penalties; optimizing 
the use of budget resources; reducing the costs of auditing, 
inspections, and control measures. Taking into account the 
discount rate of 12%, it was determined that the project is 
stably profitable, and its payback period in discounted terms 
is projected to be within 3–4 years, which is acceptable for 
public investment projects.
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