
IMCIC 24

The 15th International Multi-Conference on

Complexity, Informatics and Cybernetics

March 26 - 29, 2024 - Virtual Conference

PROCEEDINGS

Edited by:

Nagib Callaos
Shigehiro Hashimoto

Natalja Lace
Belkis Sánchez

Michael Savoie

IIIS

Organized by

International Institute of Informatics and Systemics

Member of the International Federation for Systems Research (IFSR)



 

 

 

 

 

 

 
PROGRAM COMMITTEE 

          

     Chairs: Michael Savoie, USA  Suzanne Kay Lunsford, USA Sushil Archarya, USA  
José Ferrer, Venezuela  T. Grandon Gill, USA  Andrés Tremante, USA 
Jeremy Horne, USA/Mexico Thierry Lefevre, Thailand  Esther Zaretsky, Israel 

 
 

Abuleil, Saleem 
Chicago State University, USA 

Ahmad, Imran 
Cloudanum Inc., Canada 

Alhayyan, Khalid N. 
Institute of Public Administration, Saudi Arabia 

Alsamara, Khalid 
Chicago State University, USA 

Aquino Lopes, Renato de 
Federal University of Uberlandia, Brazil 

Ash, George 
Franciscan University, USA 

Ayala, Paulina 
Universidad Técnica de Ambato, Ecuador 

Baracho, Renata Maria Abrantes 
Federal University of Minas Gerais, Brazil 

Basthikodi, Mustafa 
Sahyadri College of Engineering and Management, India 

Benedicenti, Luigi 
University of Regina, Canada 

Bernardino, Jorge 
Coimbra Institute of Engineering, Portugal 

Bishop, Desmond (Tres) 
University of South Florida, USA 

Bönke, Dietmar 
Reutlingen University, Germany 

Bowman, Timothy 
Middletown City Schools, USA 

Burnett, Andrea 
University of the West Indies, Barbados 

Cardoso, Alexandre 
Federal University of Uberlandia, Brazil 

Chen, Chau-Kuang 
Meharry Medical College, USA 

Chen, Jing-Chao 
Donghua University, China 

Chen, Lisa Y. 
I-Shou University, Taiwan 

Chen, Zhebo 
Taizhou Institute of Zhejiang University, China 

Correa, Luiza Giori Barcellos 
Federal University of Minas Gerais, Brazil 

Curran, Kevin 
University of Ulster, United Kingdom 

Demestichas, Konstantinos 
National Technical University of Athens, Greece 

Dittes, Frank-Michael 
University of Applied Sciences Nordhausen, Germany 

Eshragh, Sepideh 
University of Delaware, USA 

Fabiano, Nicola 
Studio Legale Fabiano, Italy 

Foltz, Kevin 
Institute for Defense Analyses, USA 

Gradinaru, Alexandru 
University Politehnica Bucharest, Romania 

Haba, Cristian-Gyözö 
"Gheorghe Asachi" Technical University of Iași, Romania 

Hargas, Libor 
University of Zilina, Slovakia 

Horne, Jeremy 
Inventors Assistance League, USA 

Hughes Jr., John 
Meharry Medical College, USA 

Iembo, Rosanna 
University of Calabria, Italy 

Irwin, Bill 
Huron University College, Canada 

HONORARY PRESIDENT 

William Lesso, USA (1931-2015) 
 
 
 

GENERAL CHAIRS 

Nagib Callaos, USA 
Hsing-Wei Chu, USA 

ORGANIZING COMMITTEE CHAIR 

Belkis Sánchez, USA 
 

ORGANIZERS OF INVITED SESSIONS 

Shigehiro Hashimoto, Japan 
Hirotoshi Hishida, Japan 

Natalja Lace, Latvia 
 

15th International Multi-Conference on 

Complexity, Informatics and Cybernetics: IMCIC 2024 



Proceedings of the 15th International Multi-Conference on Complexity, Informatics and Cybernetics (IMCIC 2024) 

 

 

i 

 

 

 

TABLE OF CONTENTS 
 

 

 
  

Table of Contents               i 

   

Biomedical Engineering - Invited Session 

Organizers: Shigehiro Hashimoto and Hirotoshi Hishida (Japan) 

 
 

   
 

Haramura, Ten; Hashimoto, Shigehiro (Japan): ''Device for Sorting of Biological Cells''  1 

Iinuma, Sota; Hashimoto, Shigehiro (Japan): ''Measurement of Biological Cell Deformability''  5 

Ono, Ryuya; Hashimoto, Shigehiro (Japan): ''Microchannel Design for Cell Sorting by 

Dielectrophoresis'' 

 9 

Saito, Keisuke; Hashimoto, Shigehiro (Japan): ''Control of Biological Cell Orientation on Scaffold''  14 

Takabe, Yuuki; Hashimoto, Shigehiro (Japan): ''Effect of Periodical Wall Shear Stress on Cultured 

Cell: Design of Couette Flow Device'' 

 20 

Yamamoto, Kota; Hashimoto, Shigehiro (Japan): ''Cell Sorting Using Diagonal Bottom Grooves in 

Microchannel'' 

 27 

Computer Science and Engineering  
 

    
 

Alshikhe, Rania *; Jindal, Vinita **; Harland, James * (* Australia, ** India): ''Analyzing 

Spatiotemporal Congestion Value on Urban Road Networks Based on Taxi GPS Data'' 

 32 

Bouchet, Pierre; Toinard, Christian; Jacquot, Sophie (France): ''A Passive Assessment of Homecare 

Need with a Rasch Model'' 

 40 

Brandão Júnior, Paulo S.; Shigaki, Yukio (Brazil): ''Advancements in Digital Twin Application in the 

Metalforming Industry: State of the Art and Challenges'' 

 46 

Bustos, Henrry; Camogliano, Josealdo; Subauste, Daniel (Peru): ''Mobile Augmented Reality 

Application for Digital Storytelling in High School Education'' 

 54 

Djambazoff, Phil (Bulgaria): ''Serverless Approach in Continued Integration Testing''  61 

Domb, Menachem; Zadok, Ayelet (Israel): ''Face Authentication by Constructing a 3D Face Image 

from 2D Face Images, and Encoding a Unique Identification'' 

 65 



Proceedings of the 15th International Multi-Conference on Complexity, Informatics and Cybernetics (IMCIC 2024) 

 

 

iv 

 

Barile, Paolo; Bassano, Clara; Piciocchi, Paolo (Italy): ''Transfer Learning for Facial Emotion 

Recognition on Small Datasets'' 

 230 

Dokladalova, Eva; Hamouche, Rédha; Kocik, Rémy (France): ''From Expert Computational 

Knowledge to Interdisciplinary Communication'' 

 235 

Franzago, Eleonora; Casarotto, Claudia; Trolese, Matteo; Toson, Marica; Ruzza, Mirko; Dalla Pozza, 

Manuela; Manca, Grazia; Arcangeli, Giuseppe; Ferrè, Nicola; Bille, Laura (Italy): ''New Online Tools 

for the Data Visualization of Bivalve Molluscs' Production Areas of Veneto Region'' 

 240 

Grant, Lukas; Tennyson, Matthew F.; Owen, Jason (USA): ''D-CIDE: An Interactive Code Learning 

Program'' 

 245 

Kopishynska, Olena; Utkin, Yurii; Sliusar, Ihor; Flehantov, Leonid; Somych, Mykola; Yakovlieva, 

Oksana; Scryl, Olena (Ukraine): ''Geodata Processing Methodology on GIS Platforms When Creating 

Spatial Development Plans of Territorial Communities: Case of Ukraine'' 

 251 

Kopishynska, Olena; Utkin, Yurii; Sliusar, Ihor; Makhmudov, Khanlar; Kalashnyk, Olena; Moroz, 

Svitlana; Kyrychenko, Olena (Ukraine): ''Peculiarities of the Realization of IT Projects for the 

Implementation of ERP Systems on the Path of Digitalization of Territorial Communities Activities'' 

 259 

Leka, Adrian; Haxhiu, Brunilda (Albania): ''Navigating the Missteps: An In-Depth Critique of 

Albania's Sex Offender Registry'' 

 267 

Makhachashvili, Rusudan; Semenist, Ivan (Ukraine): ''Transformative, Transdisciplinary, 

Transcendent Digital Education: Synergy, Sustainability and Calamity'' 

 273 

Makhachashvili, Rusudan; Semenist, Ivan; Prihodko, Ganna; Kolegaeva, Irina; Prykhodchenko, 

Olexandra; Tupakhina, Olena (Ukraine): ''Interdisciplinary Digital Skills Development for Educational 

Communication: Emergency and Ai-Enhanced Digitization'' 

 281 

Makhachashvili, Rusudan; Semenist, Ivan (Ukraine): ''Digital Humanities as a Transdisciplinary 

Communication Paradigm in the Age of AI'' 

 286 

Nalesso, Giacomo; Urbani, Rachele; Tassinato, Clara; Tregnaghi, Vittoria; Mazzucato, Matteo; 

Trolese, Matteo; Lorenzetto, Monica; Rizzo, Simone; Mulatti, Paolo; Di Martino, Guido; Manca, 

Grazia (Italy): ''Business Intelligence (BI) and Geographic Information Systems (GIS) Tools in a 

Coordinated Strategy for Handling and Controlling Outbreaks of African Swine Fever'' 

 294 

Rokaj, Iv; Leka, Adrian (Albania): ''Behind the Numbers: Decoding the Victimization Rate in Albania 

and Advocating for a Data Revolution'' 

 297 

Invited Paper(s) associated to Plenary Keynote Addresses  
 

   

Hashimoto, Shigehiro (Japan): ''Utilization of Artificial Intelligence by Students in Interdisciplinary 

Field of Biomedical Engineering'' 

 302 

Authors Index  305 



 

Peculiarities of the Realization of IT Projects for the Implementation of ERP 

Systems on the Path of Digitalization of Territorial Communities Activities 

 
Olena KOPISHYNSKA  

Educational Research Institute of Economics, Management, Law and Information Technologies, Poltava State Agrarian University 

Poltava, 36003, Ukraine 

 

Yurii UTKIN 

Educational Research Institute of Economics, Management, Law and Information Technologies, Poltava State Agrarian University 

Poltava, 36003, Ukraine 

 

Ihor SLIUSAR  

Educational Research Institute of Economics, Management, Law and Information Technologies, Poltava State Agrarian University 

Poltava, 36003, Ukraine 

 

Khanlar MAKHMUDOV 

Educational Research Institute of Economics, Management, Law and Information Technologies, Poltava State Agrarian University 

Poltava, 36003, Ukraine 

 

Olena KALASHNYK 

Educational Research Institute of Economics, Management, Law and Information Technologies, Poltava State Agrarian University 

Poltava, 36003, Ukraine 

 

Svitlana MOROZ 

Educational Research Institute of Economics, Management, Law and Information Technologies, Poltava State Agrarian University 

Poltava, 36003, Ukraine 

 

Olena KYRYCHENKO 

Department of Commodity Science, Biotechnology, Expertise and Customs Affairs, Poltava University of Economics and Trade 

Poltava, 36000, Ukraine 

 

 
ABSTRACT 

 

This study presents a detailed case analysis focusing on the 

intricacies involved in preparing a project for implementing an 

Enterprise Resource Planning (ERP) system, aimed at the 

comprehensive, phased digitalization of resource management 

and the operations of territorial communities. The urgency of 

transitioning to a more effective audit and management system 

for all types of resources in territorial communities is 

underscored by the current absence of specialized information 

systems designed for these specific tasks. The authors 

demonstrate that deploying ERP systems to manage the diverse 

activities of territorial communities represents a complex, yet 

innovative solution. Specifically, a Four-Phase Model for 

implementing each segment of the project have been adopted. 

Drawing from the extensive experience of university researchers 

involved in consulting for numerous territorial communities 

across Ukraine, this work develops principles for constructing 

main elements for the project. Special emphasis is placed on the 

careful selection of software to facilitate project activities.  

 

Keywords: IT Project, ERP implementation, territorial 

community, Project Management, project lifecycle 

 

 

1.  INTRODUCTION 

 

The reform of the management system in Ukrainian territorial 

communities (TCs) represents a pivotal pro-European initiative 

currently in its active phase [1]. This reform ushered in a new era 

for unified territorial communities, endowing them with 

authority, access to external resources, and autonomy in 

managing their resources. These communities bear the 

responsibility of fostering a comfortable and secure environment 

for living and working for their residents. To achieve these 

objectives, competent management, stability, and development 

are essential, particularly through the integration of information 

technologies. 

In 2023, with backing from international organizations like 

USAID, Social Boost, the "U-LEAD with Europe" program, and 

Ukraine's Ministry of Digital Transformation, the "Community 

4.0" initiative was launched. Its aim is to roll out diverse digital 

projects to enhance sustainability, investment appeal, and 

innovative concepts [2]. The program received 291 applications, 

reflecting a keen interest among territorial communities in 

adopting and mastering digital technologies. However, 

participation was limited, and the program did not encompass all 

areas, selecting only 50 TCs through a competitive process. 

The resilience of Ukraine's IT sector is highly valued by 

international experts, as it plays a crucial role in national progress 

through the execution of digital projects tailored to local 

communities [2]. Consequently, collaborations between 

communities and a broad spectrum of domestic IT firms show 

immense future potential. Many publications have documented 

the outcomes of these successful regional projects. For instance, 

in study [3], the specifics of establishing dairy processing units 

within community territories were explored. This study 

employed simulation modeling, enabling the determination of an 

optimal product configuration. Authors in [4] highlight the 

necessity for developing methodologies and tools to manage 
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energy production projects from organic waste within 

communities, aiming to enhance implementation efficiency and 

stakeholder value. Considering that the majority of territorial 

communities host agricultural enterprises, study [5] advocates for 

a unified platform to manage production processes in the crop 

production sector, aiming to boost their efficiency. 

Numerous local self-governing bodies encounter challenges in 

management efficiency, recognizing the imperative to establish a 

unified information space encompassing all functional areas. 

This includes electronic documentation, economic and 

production operation accounting, budget distribution and 

oversight, financial analysis, and management of communal 

enterprises, transportation, and logistics. Therefore, the urgency 

of transitioning to an advanced level of resource accounting and 

management for TCs, leveraging digital technologies, is 

palpable. This need is further underscored by the current absence 

of specialized information systems tailored to these tasks [1]. 

Articles [6-7] have established the feasibility of implementing 

ERP Information Systems (IS) to create a unified digital 

information space for territorial communities. The authors 

demonstrate that applying ERP systems to manage the 

multifaceted activities of territorial communities is a 

sophisticated and forward-looking solution. Historically, such 

systems were primarily associated with the automation of large 

manufacturing enterprises and businesses. 

The uniqueness of ERP systems lies in their role as universal 

software capable of integrating various business processes. By 

amalgamating processes, systems, and data, these systems 

facilitate analytics, acceleration, and adaptability, essential for 

initiating optimization in business or managerial processes. The 

primary focus of ERP management is on information processes, 

many of which are common in enterprises and organizations 

across diverse sectors [8]. Modern ERP systems are 

characterized by a standardized composition: they have evolved 

into modular structures over time, where modules (or sub-

systems) function both independently and in synergy when 

interfacing with a database [9-10]. 

The architecture underpinning ERP's unique capabilities centers 

around a platform that acts as a software environment for all 

modules and components. The platform's code is proprietary to 

its developer. This architecture includes the database and 

methodologies for data storage and interpretation. Modules, 

which plug into the platform as needed and operate using a 

unified database, contribute to the system's scalability and 

functional flexibility [11]. All modules integrate smoothly and 

swiftly with the platform, underscoring the primary advantage of 

using ERP systems over integrating multiple disparate products, 

which often require additional modifications and extensions. 

Additionally, ERPs can integrate with other products if 

necessary, such as with different document management systems 

or CRM solutions [12]. 

In study [13], research findings on the constraints and factors 

contributing to the successful implementation of ERP systems in 

small and medium-sized enterprises are presented. The study 

emphasizes the increasing adaptability of ERP systems, noting 

that developers of renowned software products, like Microsoft or 

SAP, are now also considering the needs of smaller businesses. 

The project of implementing an ERP system for a territorial 

community is explored here for the first time. 

The objective of this study is to develop methodological 

approaches for designing and implementing complex projects in 

the resource management and all activities of territorial 

communities. The study employs case methodology, empirical, 

quantitative, and qualitative analyses of applied software based 

on surveys of professionals in TCs of a Ukrainian region. Real 

project data, along with economic and technical specifications of 

the ERP system "Universal 9," are available on Soft.Pro's 

(developer and distributor of IS in Ukraine) official website [14]. 

Subsequent sections of the paper present results on developing 

the project structure, life cycle model, work planning, project 

team selection, and a review of the software for project support. 

 

 

2. IDENTIFYING THE NEEDS OF LOCAL 

COMMUNITIES IN THE DEVELOPMENT OF 

INFORMATION INFRASTRUCTURE, ANALYZING 

PROJECT CONSTRAINTS AND SUCCESS FACTORS 

 

The initial concept of implementing an ERP system to create a 

unified information space in territorial community management 

emerged from field seminars and numerous consultations by 

researchers at the Poltava State Agrarian University (PSAU) in 

over 25 territorial communities. An analysis of the organizations' 

(TC) activities, conducted with key specialists, helped identify 

common challenges that require a unified management system 

solution [5,7]. The following sections provide summarized 

results, confirming the feasibility of using ERP systems in TCs 

as a unified database platform and management system.   

The study initially examined the organizational structure of over 

20 territorial communities. Executive committees of city or 

village councils manage departments addressing issues like 

document circulation, land resources, and communal enterprises 

(schools, libraries, leisure centers, archives, sports facilities, 

medical institutions, etc.). Territories of these communities also 

host private business enterprises, contributing to the community 

budgets. Thus, each territorial community exhibits a typically 

complex and branched structure (Figure 1).  

 

 

 
 

Figure 1. Organizational structure of a territorial community managed by the executive committee of a settlement or city council 

Proceedings of the 15th International Multi-Conference on Complexity, Informatics and Cybernetics (IMCIC 2024)

260



 

In practical scenarios, the work of individual departments and 

community enterprises is often found to be uncoordinated, as per 

their own evaluations. Making decisions requires processing a 

substantial amount of information, and document flow is 

typically inefficient, often characterized by routine, repetitive 

data processing. Analyzing the effectiveness of individual 

enterprises, which influences the planning and allocation of the 

community's budget, among other aspects, is also challenging. 

Consequently, executive committees of territorial communities 

need to foster cooperation between different departments and 

business enterprises, eliminate barriers, and establish effective 

communication. In such contexts, it is advisable to leverage one 

of the key strengths of ERP systems, which can diminish 

departmental boundaries by facilitating corporate access to a 

centralized, unified database within a single software 

environment. 

During the project's initiation phase, the responses of leading 

specialists from several communities, each with a population of 

up to 30,000 inhabitants, were analyzed. An analytical report was 

compiled on the existing, commonly used software slated for 

replacement and integration of data into the modules of the ERP 

system. The results from monitoring the types of software used 

by business entities in territorial communities are summarized in 

Table 1. It represents data from only one territorial community, 

yet it is quite typical. The list encompasses around 30 different 

accounting, financial, and production programs, which are often 

uncoordinated with each other.  

The same data is frequently entered into multiple systems, 

leading to time wastage and reduced efficiency. Organizational 

heterogeneity manifests in the diversity and variety of the 

information systems and software deployed. This heterogeneity 

is evident in both technical aspects (hardware platforms, 

operating systems, etc.) and conceptual elements (data models, 

database management). The solution lies in standardizing data, 

processes, and roles based on a ready-made solution. We have 

thus developed a project to transition to a single ERP-based 

information space. 

 

 

Table 1. The results of monitoring the types of software in territorial communities 

 

Name and type of the territorial 

community enterprise (Department) 

Number of 

employees 

Sources of external 

information, name 

What accounting and other IS are 

used? 

Number of 

software 

types 

Department of Education, Youth and 

Sports of the District City Council 
638 "M.e.Doc" 

TiS-Zarplata, 1С, 

«M.e.Doc.K_Files», IAC«LOGICA» 
5 

Municipal institution  

"District labour archive" 
2 

Privatbank,  

Treasury client 

The Treasury's client is the Treasury", 

"E-reporting", FreeZvit,  Zoom 
4 

Municipal enterprise "City Medical 

Care Centre" 
135 

"M.e.Doc", 

Privatbank 

K-Files, "E-reporting", E-date, Helsi, 

Treasury's client 
4 

Financial Department of the City 

Council 
7 Client-bank Privatbank "Sonata" ІАS "Logica" 2 

City Production Department of 

Housing and Communal Services 
82 

Client-bank Privatbank, 

"M.e.Doc", 

GPS monitoring 

ERP 1С 3 

Municipal institution "CNSP" 73 
"M.e.Doc", 

"E-reporting" 

ERP IS-Pro (Budget, module "Payroll 

accounting for up to 200 personal 

accounts") 

4 

Municipal enterprise "Novator 

Company" 
39 

Client-bank Privatbank, 

"M.e.Doc", 

ERP BAS, module for utility 

accounting 
3 

Department of Culture and Tourism 

of the District City Council 
79 

Client-bank 

Privatbank 

ERP 1C: Enterprise,(budget module, 

PKI Local Budget, SDO Reporting) 
4 

 

 

The analysis of the organization's activities, initiated by the 

leadership, was conducted in collaboration with key community 

specialists and representatives of the software development 

company. This helped identify not only internal issues requiring 

resolution through the adoption of a unified management system. 

During the communication process and through completing 

specialized questionnaires in each community subdivision, the 

types, volumes, and timeframes of data requiring transfer to a 

unified ERP database were ascertained. Categories of data 

identified include: 

 

1) Reference materials for balance sheet formation. 

2) Payroll information over 12 months. 

3) Records of assets, non-current assets, and commodity-

material values for the current year. 

4) Directories of counterparties, balances, employee data, 

balance control of budget programs, and others. 

 

In the project initiation phase, developing a concept that impacts 

the project's success is crucial. The project concept encompassed 

these elements: 

 

1) Relevance (understanding the situation necessitating 

change). 

2) Problem definition (identifying the problem's source, scale, 

characteristics). 

3) Formulating the project's goal (planning and outlining the 

desired outcome). 

4) Establishing tasks and selecting methods for project 

execution. 
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Ultimately, project goals were defined following the SMART 

criteria. Preliminary plans are mandatorily discussed with the 

community's management personnel and key specialists who will 

utilize the new software. During discussion panels, major 

limitations in accepting the new idea from department and 

business unit representatives were uncovered, presenting distinct 

challenges. To summarize, the primary limiting factors 

(considerations) are highlighted before beginning the 

development of a project to implement a unified system. 

1) A major constraint is the insufficient transparency 

(visualization) of business processes in the ERP system, 

coupled with the anticipation of disrupting conventional 

data management, reporting, and documentation practices. 

This poses significant barriers for individuals who are not 

IT specialists. 

2) The entry barrier to ERP is high, marked by limited 

modularity (with additional internal dependencies within 

modules) and an excess of functionality, leading to high 

implementation costs due to the absence of adequately 

adapted processes. 

3) Another challenge is the lack of compatibility with other 

existing programs (such as specialized industry systems like 

medical or educational) or those that may be implemented 

later as needed. 

 

Therefore, we have identified three of the most pertinent and 

common limiting factors impacting the project's success. The list 

of challenges to be aware of is potentially much broader [15]. 

Adequate flexibility is essential to ensure the software can adapt 

to evolving business and management process needs in a timely 

manner while continuing to deliver value. 

Most technical and methodological constraints were significantly 

mitigated by selecting the appropriate ERP and its 

implementation method. The sequential steps involved in 

choosing a system are illustrated in Figure 2. 

 

 

 
 

Figure 2. Procedure and content of actions when selecting a system for implementation 

 

The "Universal 9" system was selected during the project concept 

discussion and recommended for implementation based on its 

successful deployment in over 500 diverse enterprises and 

organizations in Ukraine in previous years. Positive feedback 

about the product and the developer, SoftPro Ltd, which already 

had experience working with territorial communities, was taken 

into consideration. 

The presence of all types of enterprises, including manufacturing, 

service, legal, and budgetary institutions, among the clients of the 

"Universal 9" system, attests to its high flexibility and genuine 

universality. The system's key advantages include a cloud 

solution, adaptability to state legislative requirements and 

standards, a standard set of modules, and an advanced three-tier 

client-server architecture. It features a new productive interface 

built on modern web technologies and supports popular 

browsers. Access for professionals is also provided through a 

browser. 

Clients can select the necessary modules (eliminating 

unnecessary functions and reducing costs) with the option for 

further functional scaling. The ERP is flexibly configurable and 

integrates with other systems like CRM, document management, 

etc., and provides mobile access. Its architecture allows for the 

collection of "field" data through peripheral devices in specific 

modules. A notable advantage is the company's collaboration 

with universities in training personnel for such systems, 

participation in scientific research, and providing access to 

software for education and course delivery [16]. Thus, the issue 

of staff training during the transition to a new system can be 

addressed with the support of the university's educational 

infrastructure. 

When transitioning to ERP, organizations decide on the 

implementation approaches. Options include phased 

implementation, immediate purchase of the full software version, 

or a hybrid approach. Research indicates that large companies 

often prefer a phased approach (about 30%) for complex product 

implementation [17]. Similarly, in territorial communities, a 

considered phased (project-based) approach based on the project 

is necessary. 

Following the system presentation and project goal alignment, an 

initial list of tasks (primary works) required for the project 

implementation was compiled. The sequence of planned works 

is as follows: 

 

1) Survey the subject area (activities of structural divisions, 

enterprises) subject to automation, outline the information 

flow scheme, and refine the project plan. 

2) Choose approaches for system implementation, including 

types and sequence of module implementation for phased 

approaches. 

3) Research existing communication systems and develop the 

solution architecture. 

4) Begin software delivery and installation, transfer data into 

the system. 

5) Refine and modify the standard solution, adapt it to the 

enterprise, and develop additional modules if needed. 

6) Train staff to use each module and the system, and form a 

unified data processing system. 

7) Test the information system and transition it to ongoing 

operation. 

8) Provide ongoing support and technical assistance. 
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To achieve rapid results, the project can be divided into sub-

projects focused on the most critical functionalities. A practical 

and logical starting point is the implementation of the accounting 

module, as accounting activities are common to both budgetary 

and commercial organizations. Subsequent phases could include 

personnel accounting and payroll management. This approach 

facilitates the establishment of a structured database and a 

corporate structure for operational and final accounting. The 

preliminary cost and timeline of the project are determined after 

a thorough review of the set objectives. 

 

 

3.  METHODOLOGICAL APPROACHES TO THE 

DEVELOPMENT OF THE MAIN ELEMENTS OF THE 

ERP SYSTEM IMPLEMENTATION PROJECT  

 

In the collaborative process with ERP development company's 

project managers and through the analysis of the implementation 

subject, several key perspectives on the project and its execution 

were formulated: 

An ERP implementation project is not a typical IT project. It is 

more appropriately considered as a standard project with a 

defined start and end, or a closed cycle with various stages, rather 

than as software development. This approach entails a series of 

actions from the initial moment to a predetermined end point. The 

Critical Path Method (CPM) can be employed to calculate project 

duration. The Critical Path in project management is the longest 

sequence of activities needed to complete a project within set 

timelines. The Program Evaluation and Review Technique 

(PERT) is another tool for managing programs and projects that 

involve a series of activities along the critical path. 

The project doesn’t conclude with the ERP system becoming 

operational. Planning for technical support throughout the 

product's lifecycle is essential to maintain the connection 

between the business (customer) and IT. 

The implementation of an ERP system requires focus on both 

organizational and operational factors, with organizational 

aspects playing a more crucial role in the success of the 

implementation. 

The project involves two teams: the developer's team and the 

customer's team. The developer's team (in our case, ERP supplier 

SoftPro) consists of a project manager (PM), programmers, 

testers, engineers, marketers, system administrators, technical 

support, and other specialists as per the work plan. The 

customer's team includes heads of leading departments in the 

territorial community, the executive committee chair of the city 

or village council or their deputy, as well as key specialists from 

various organizations and communal enterprises who will be 

using the software and understand the essence of the 

organization's management or business processes. This approach 

facilitates the optimal adaptation of the system and the 

development of a data structure that maximizes organizational 

efficiency during implementation. University researchers have 

served as consultants in the IT company's team, offering their 

software solution and ready to commence project activities. 

Communication plays a vital role in the project. To facilitate 

communication at the project's outset (pre-investment phase), 

groups can be created on popular messaging platforms like Viber 

or WhatsApp for exchanging operational data, questionnaires, 

and addressing short-term tasks. During the investment phase, it's 

beneficial to incorporate special project support software for 

visualizing types, sequences, duration of works, creating 

diagrams, and controlling and reporting on the project. 

These principles align with recommendations from the renowned 

analytical company Gartner regarding the success factors of 

projects or portfolios [20]. A four-phase model of the project 

lifecycle was selected for the implementation of the ERP system, 

as illustrated in Figure 3. 

 

 

 
 

Figure 3. Stages of the ERP implementation project life cycle in territorial communities 

 

 

Throughout the cooperative process and discussions with the 

ERP development company's project managers, and from 

studying the implementation object, several key views on the 

project's features and its implementation were formulated. 

First Stage: an ERP implementation project differs from typical 

IT projects. It is better approached as a standard project with a 

clear start and end, encompassing various stages. This involves 

algorithmic descriptions of information flows, interrelationships, 

business rules, and evaluation criteria at this initial stage. It 

includes designing not only document flow but also system 

ergonomics and user interfaces. Together with the customer's 

representatives, decisions are made on "how it should be," 

leading to the creation of the project's technical specifications 

(TS). Building the system's architecture based on the client-

server model is also crucial. 

Second Stage: this involves identifying flaws in the TS formation 

and simulating the system's performance in various production 

scenarios, preparing for the system's launch and usage. 

Third Stage: information that exists in the enterprise, already 

formalized and used in previous systems, is transferred with a 
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focus on data preservation. New operational information is 

directly entered into the "Universal" platform. This stage is 

intense but relatively brief, according to expert assessments. 

Fourth Stage: the role of the development company (or project 

executor) diminishes, shifting the focus to technical support, 

future system updates, and staff training. 

The main project phases are broken down into stages forming the 

hierarchical structure of works (WBS), meaning the project is 

divided into specific outcomes needed to achieve the project's 

overall goals. The implementation of the project across all stages 

is supported by appropriate software designed to enhance the 

efficiency of project activities. 

 

4. ANALYSIS OF SPECIAL SOFTWARE SUPPORTING 

PROJECT ACTIVITIES 

 

Special attention was given to selecting software for project 

activities. The significant number of project management 

systems (PMS) available, from classic MS Project to well-known 

agile teamwork support systems like Trello, Wrike, Jira, etc., 

demonstrates the relevance of software support for IT projects. 

Table 2 presents a comparative analysis of the functionality of 

these systems and provides recommendations for their use in 

relation to project tasks and methods.  

 

Table 2. Characteristics of project management methods and types of software 

An element of the project 

management model 

Content and characteristics of methods in project 

management 

Type of software for performing 

the relevant work 

Goals, project initiation 

The instrument is a contract, a 

technical task 

The requirements for the project are determined in terms 

of volumes, costs, time, etc., and it is also determined 

which of them dominates 

MS Office, CorelDraw, Draw.oi, 

Lucidchart, SmartDraw 

What shall we do? 

The tool is WBS 

Work processes are determined through the development 

of the hierarchical structure of the project using 

flowcharts / diagrams 

CorelDraw, Draw.oi, Lucidchart, 

SmartDraw, Creately, Visio, Cacoo, 

Apple iWork, SureTrak  

Who performs? (command)  

Tool is OBS 

A manager is appointed and a project team is formed 

using the organizational structure (OBS) 
Jira, Trello, Smartsheet, Asana 

Who does what?  

The tool is the responsibility 

matrix 

A matrix of responsibility is created, in which works are 

assigned to performers with the determination of the 

degree of responsibility 

Asana, Jira, Trello 

MS Project, Project 365, Project 

Manager, Wrike and Teamwork 

How? Project management tools 

– Gantt charts, resource charts 

Plans for the implementation of the project are agreed 

with regard to the established goals and relationships of 

work elements 

Trello, Jira, MS Project, Asana, 

Project 365, SureTrak Project 

Manager, Smartsheet 

Time, Costs (control) 

Tool - analytical and 

informational reports, adjusted 

budget method 

Documents are selected that contain information for 

control regarding terms, volumes, budget by the method 

of determining deviations from the plan 

Asana, Jira, Trello 

 Jira, MS Project, Project 365, 

SureTrak Project Manager 

 

 

As indicated in Table 2, for executing the principal stages of the 

project, one or several types of modern software can be 

employed. These will be used for various purposes: 

 

1) For drafting project documents, MS Office is utilized. 

2) For visualization of descriptions and preparation of 

presentation materials, as well as technical specifications, 

software such as CorelDraw, Draw.oi, Figma, and other 

graphic systems are employed. 

3) To form the project team, assign tasks, and monitor their 

execution, tools like Asana, Jira, Trello, and similar are 

used. 

 

According to analytical research, as of the beginning of 2023, the 

most popular project management systems are Jira and Microsoft 

Project. Other less popular but notable systems include Asana, 

Trello, and Smartsheet, as shown in Figure 4. 

 

 
 

Figure 4. Statistics of the use of project management systems as of the beginning of 2023 (according to [22]) 
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When selecting a project management system, it is crucial to 

consider the team size, project duration, task complexity, and the 

chosen methodology. Each system has unique features, making 

it essential to find the one that best suits your team and projects. 

Typically, these systems enable users to create and edit a project, 

a calendar, and its contents, such as tasks and responsibility 

distribution. Almost all PMSs include a Gantt chart. Beyond 

these basic functions, each system may offer special features not 

found in its competitors and vary in interface complexity and 

user-friendliness. A detailed analysis of each system is necessary 

to identify their strengths and weaknesses and to establish 

selection criteria [23]. 

In the project management systems under consideration, each has 

its advantages and disadvantages. Jira and MS Project are 

powerful and functional systems that allow for detailed project 

planning and control but may be complex and time-consuming to 

use. Their popularity is well-justified. The main difference lies in 

their approach to project methodologies. MS Project is ideal for 

cascade models in long-term projects and offers advanced tools 

for resource accounting, distribution, and control. Jira suits 

complex projects in a flexible model where visualizing the team's 

work status and sprints can be challenging. 

Asana, Worksection, and Trello offer less functionality (missing 

some basic features) but are based on boards and cards, allowing 

for organizing projects into convenient task lists (Figure 5). They 

are suitable for Agile management and small teams [24]. 

 

 

 
 

Figure 5. A fragment of the Trello Kanban board interface 

 

 

For the ERP implementation project, we propose dividing the 

functions among teams and utilizing a user-friendly cloud 

resource like Trello for setting up and monitoring operational 

tasks and ensuring compatible communications. For the IT 

company, it is also advisable to use a system equipped with 

resource allocation, critical path analysis, Gantt charts, calendars, 

and other necessary tools. Suitable options include Jira or MS 

Project. 

 

 

5.  CONCLUSIONS 

 

This paper has illuminated the key aspects of preparing and 

executing projects for implementing ERP class information 

systems to automate the management activities of territorial 

communities, based on a practical case constructed from real-life 

situations.  

The findings of this work can serve as a foundation in many 

similar scenarios for implementing comparable projects with 

analogous objectives and various elements. The project 

management theory itself is enhanced with unique examples and 

algorithms for addressing complex tasks in the field of IS 

implementation. This case study is utilized in the "Management 

of Information Systems Projects" course within the master's 

program. 

The generalized conclusions and recommendations outlined in 

this study are designed to be adaptable to similar projects that 

seek to enhance resource management through the 

implementation of ERP systems. Moreover, these insights have 

the potential to assist others in similar endeavors, thereby 

opening up further opportunities for methodological innovation 

in this field. 
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