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The development of the Industry 4.0 concept and the intensive digitalization of business processes of
industrial organizations create qualitatively new conditions for managing their economic security.
Traditional protection methods are becoming insufficiently effective in the face of rapidly changing threats
associated with cyberattacks and data integrity risks. The purpose of the study is to develop theoretical and
methodological principles and a practical model for integrating digital technologies into the economic
security management system of industrial enterprises through the prism of business process modeling. The
work uses a systems approach, a process approach, regression analysis and modeling methods. The authors
propose a process-oriented model for ensuring economic security, which involves the use of technologies
such as ERP systems, Big Data Analytics and blockchain to ensure transparency and continuity of critical
business processes (for example, supply chain management and production). The results of the study show
that the implementation of integrated digital solutions not only increases efficiency and productivity (up to
15-20%), but also significantly strengthens the ability of the enterprise to withstand internal and external
threats through real-time monitoring and risk prediction. The practical significance of the work lies in the
possibility of using the proposed model by industrial organizations to develop digital transformation
strategies taking into account aspects of economic security.

1 INTRODUCTION

The contemporary global economy is defined by
rapid digitalization and geopolitical volatility. For
Ukrainian  industrial =~ organizations  seeking
competitiveness and sustainable development,
embracing digital transformation — incorporating
technologies like the Internet of Things, Al, Big
Data, and Cloud Computing — is essential. This shift
fundamentally optimizes business processes, making
them more flexible, efficient, and cost-effective.
Crucially, this digital evolution simultaneously
introduces a new generation of sophisticated threats,
creating a critical gap in traditional economic
security management. The problem lies in the fact

that while digital technologies dramatically enhance
operational  efficiency, they  simultaneously
introduce significant vulnerabilities that traditional,
reactive security models are ill-equipped to handle:

1) The extensive reliance on interconnected
digital infrastructure and data creates a massive
attack surface for cyber threats.

2) The sheer volume of data and complex
information systems increases the risk of data
manipulation, insider threats, and breaches,
which can directly lead to significant financial
and reputational damage.

3) Over-reliance on complex information systems
creates potential single points of failure,
turning technological dependence into a critical
economic security risk.
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The central challenge in the digital age is the
mismatch between the rapidly evolving complexity
of digital threats and the current, reactive approach
to economic security. To ensure sustainable
operations, security must transition from a simple
protective function to a proactive, integrated strategy
embedded directly into core business processes.
Therefore, there is a critical need for methodological
tools, such as business process modeling techniques,
to enable industrial organizations to seamlessly
integrate digital security mechanisms into their
operational models, thereby effectively managing
economic security within the complex digital
economy.

2 LITERATURE REVIEW

The impact of digital transformation on businesses is
a highly relevant and complex issue, making it a
frequent subject of academic research. In recent
decades, have studied how digital transformation
affects the economy, politics, and culture,
particularly focusing on artificial intelligence (Al),
the Internet of Things (IoT), and big data [1] - [3],
[11], [17]. Furthermore, [1] emphasize that to truly
achieve  innovative  solutions in  business
digitalization, enterprises need to integrate
blockchain, Al, and the industrial IoT, as the
combined potential of these technologies is greater
than their individual capabilities.

Digitalization is transforming businesses in two
key ways: by boosting productivity and by paving
the way for fully digital enterprises [5] - [8]. Across
EU countries, the digital economy is increasingly
driven by the use of data analytics and artificial
intelligence (AI) to fuel economic growth and
innovation [2]. This digital shift enables companies
to optimize production, cut costs, and increase
profits [9].

Al has significantly upgraded digital tools,
turning them from simple communication methods
into sophisticated instruments for data analysis,
automation, and industrial decision-making. This is
seen in applications like voice assistants, image
recognition, autonomous vehicles, robotics, and
predictive analytics [11]. Complementing this,
Blockchain  technology provides a  secure,
transparent, and trustworthy base for business
intelligence by ensuring data integrity and
transparency. Its combination with Al is creating
novel solutions in critical areas such as supply chain
management, finance, and enterprise production
structures [10].

While digitalization fosters financial
accessibility, broader economic opportunities, and

innovation, it also generates regulatory uncertainty,
cybersecurity risks, and technological limitations. To
strengthen economic security and trust within the
digital economy, [3], [12], [14] advocate for
prioritizing measures such as regulatory clarity, risk-
based regulation, robust cybersecurity, and enhanced
consumer education.

Digital transformation significantly increases the
efficiency of industrial enterprise management
through automation, data analytics, and process
integration into a single digital ecosystem, which
allows you to optimize business processes, reduce
costs, speed up decision-making, and increase the
competitiveness of the enterprise [15] - [18]. The
practical application of digital technologies at
industrial enterprises allows for faster response to
market changes, improved product quality, and
effective resource management.

The extensive research on digital transformation
has not yet fully clarified how digital technologies
influence the security of economic and private
organizations. Because current methods for
measuring economic security don't adequately
address the digital environment's unique
characteristics, it's crucial to develop
comprehensive, integrated approaches. These new
methods must merge conventional financial metrics
with specialized indicators for cybersecurity and
digital system resilience.

3 METHODOLOGY

To achieve the goal, a systematic and process-
oriented approach was used. Economic security is
considered as an integrated system that encompasses
financial, human resources, information and
management components.  Business  process
modeling was carried out based on the Business
Process Modeling Notation methodology with an
emphasis on critical control points, where digital
technologies introduce the greatest changes and
risks. The business model for economic security
management is proposed to be implemented through
the integration of three key digital circuits into the
standard business process of an industrial
organization [16]. The entire cycle is a dynamic
system where ERP provides Continuity and process
control; Big Data Analytics provides Forecasting
and detection of hidden threats; and Blockchain
guarantees Transparency and immutability of data in
the supply chain. The entire cycle is aimed at
transforming risk information into a tangible
economic advantage, strengthening the enterprise's
ability to withstand threats in real time (see Fig. 1).
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Figure 1: Process-oriented model of economic security of industrial organizations.

The business model allows you to adjust, change
the system, eliminate its shortcomings before it is
physically implemented, allows you to reduce the
costs of creating a system, makes it possible to
evaluate work based on results, helps to achieve
mutual  understanding  between all  project
participants. At the same time, it should be
understood that various modeling languages are used
to model the business processes of organizations,
each of which cannot always be adapted, especially
to complex industrial organizations [15].

4 RESULTS AND DISCUSSION

The digital economy, which includes new digital
industries and old ones revamped by technology, is a
major driver of both economic growth and social
change. This current phase of development is often
called the Fourth Industrial Revolution because it
features rapid changes and close interaction between
production and digital technologies, leading to more
intellectualized labor [9].

The exponential growth of data volumes
generated by enterprises poses a challenge to
traditional methods of information processing and
requires the development of new innovative
solutions. Digital transformation is more than just
adopting new technologies like Al, the Internet of
Things (IoT), cloud computing, blockchain (for
things like cryptocurrency), augmented/virtual
reality, and biometrics. According to [2], it

fundamentally requires a complete overhaul of a
business's management system, from setting
strategic goals to putting them into action. This
includes developing and launching new business
ideas and often revising those original goals. For this
transformation to succeed, an organization must be
flexible and able to quickly adapt to change,
effectively using these new digital tools to tackle
complex problems. While offering many benefits,
this process also brings new challenges: businesses
must constantly keep up with rapid technological
changes, enhance cybersecurity, and manage vast
amounts of data.

The use of formalized business process models
(BPMN, IDEFO0, ARIS) made it possible to carry out
a structural decomposition of the activities of
industrial enterprises, accurately identifying critical
control points and potential bottlenecks where
threats to economic security may arise, and thus
develop mechanisms for preventive risk prevention.
Additionally, the use of statistical analysis of the
dynamics of digitalization of Ukrainian enterprises
for 20202025 (growth from 28% to 55%) in
combination with Eurostat data on EU countries
(growth from 61% to 82%) creates a benchmarking
base for assessing the digital divide and
substantiating the need to implement integrated
digital solutions (such as ERP, BDA, Blockchain) as
a significant factor in strengthening ES and
increasing competitiveness. Both data series
demonstrate a stable and predictable linear growth of
digitalization, as confirmed by R? > 0.99. This
suggests that the selected linear regression model is
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very well suited to describe digitalization trends in
both the EU and Ukraine over this time interval (see
Fig. 2) [5], [19].

The European industrial sector is currently
experiencing major shifts due to a mix of global and
internal pressures. These factors include the
complete  digitalization of society, greater
environmental awareness, an aging workforce, a
shortage of skilled labor, and changes in
international trade leading to increased competition,
particularly from Asia. To survive, European
industry must adapt to these new realities [5].

Merging digital tools with reality lets us build
virtual models that accurately reflect real-world
conditions. This enables firms to test and improve
products earlier, leading to significant cost
reductions. Moreover, when industrial enterprises
prioritize fast learning, innovation, and flexible
operations, they can quickly adjust to the market,
keep costs low, improve how they're managed, and
ensure stable economic security.

Digital transformation drives industrial growth,
using technologies like Al and robotics to increase
productivity and lower costs. Critically, a firm's
economic security is now less isolated and more
dependent on its position within the entire network
of economic relationships [14].

We will model the impact of the implementation
of digital technologies on the financial indicators of
Novikon LLC in order to quantitatively assess
productivity growth, cost reduction and risks to
determine additional profit, ROI and payback period
of investments [15], [20]. The calculation results
shown in Table 1 show that the digitalization of
business processes in Novikon LLC provides a quick
payback of investments (1.3—1.7 years) and a high
level of profitability (ROI 58—80%), which indicates
a significant potential for increasing the efficiency
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and economic security of the enterprise through the
implementation of digital technologies.

The obtained calculation results confirm the high
economic feasibility of digitalization, because even
in a conservative scenario, the implementation of IT
solutions provides a quick payback and a significant
increase in profitability. This indicates that business
process automation effectively optimizes costs and
increases productivity, although the final benefit
significantly depends on the accuracy of the initial
parameters - margin, OPEX level and ERP
implementation cost.

Optimizing digital tool selection requires
assessing an enterprise's size, production specifics,
and available budget [18]. The foundation for robust
cyber threat protection lies in a holistic approach
that integrates multiple tools and mandates
continuous personnel training. Industrial enterprises
employ a broad spectrum of digital defenses to ward
off cyberattacks, with the principal tools being
highlighted in Figure 3.

Digital process automation uses technologies to
minimize common manual errors, leading to highly
accurate and reliable task completion. Beyond
accuracy, these technologies also enhance
collaboration among participants, boost work
efficiency, and cut labor costs. However, the impact
of digital technologies varies greatly depending on
the industry and a company's current readiness for
digital transformation. For instance, goods-
producing enterprises have longer production cycles,
which means their return on investment (ROI) from
digital technologies takes more time. Despite this,
they actually implement a broader range of digital
optimization and automation technologies in their
production processes compared to service-providing
companies.
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Figure 2: Digitalization of Ukrainian and EU industrial enterprises, % (2020-2025) [5].
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Table 1: Scenario analysis for the digitalization model of economic security management using the example
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of Novicon LLC.

Indicator Conservative Average Optimistic
CAPEX (2) 500000 1500000 3000000
AR (%) 0,05 0,1 0,15
AOPEX (%) 0,07 0,12 0,18
ALoss (%) 0,3 0,5 0,7
Ro (8) 19097100 19097100 19097100
GPo (8) 5729130 5729130 5729130
NPo (2) 266800 266800 266800
OPEXo (2) 5462330 5462330 5462330
Losso (2) 381942 381942 381942
Ri (B) 20052955 21006810 21961665
GP. (8) 6015887 6302043 6588500
OPEX: (2) 5083964 4811850 4476713
Loss: (2) 267360 190971 114583
NP (2) 664563 1299222 1997204
ANP (&) 397763 1032422 1730404
ROI (%) 0,796 0,688 0,577
Payback (y) 1,26 1,45 1,73

Intrusion Detection/Prevention Systems (IDS/IPS)

)

« Constantly monitor the network for suspicious activity and block suspicious threats by analyzing network traffic

Access Management Systems (IAM)

)
J

« Control user access to information resources by identifying, authenticating, authorizing, and maintaining access logs

Firewalls

1
J

access rules

« Control incoming and outgoing network traffic, allowing only authorized access, by filtering packets and creating

Anomaly Detection Systems (ADM)

1
)

* Analyze data to detect deviations from the normal state of the system in network traffic and equipment operation

DDoS attack protection systems

)
)

* Protect the network from massive denial-of-service attacks by identifying and blocking malicious traffic

Data Encryption Systems

)
J

 Ensure data confidentiality by encrypting it during transmission and storage using strong encryption algorithms

Systems backup

)
J

* Regularly create copies of important data and restore them in case of loss or damage

AR S

SIEM/SOAR/EDR protection systems

)
J

« Collect, analyze data from various sources to detect threats, automate incident investigation and response processes

Figure 3: Digital enterprise security tools.

S CONCLUSIONS

Digital transformation is essential for modern
industrial progress, driving efficiency, product
innovation, and market responsiveness to secure
competitive advantages. However, this transition is
inherently complicated by a heightened risk
landscape, including serious concerns regarding
privacy violations and the proliferation of
information technology fraud and cybercrime. This

study was specifically designed to support the
industry's digital transformation by systematically
assessing the current state of digital tool utilization
in economic security management and identifying
critical areas for improvement in cyber protection.
The core contribution is the affirmation that
economic security management must adapt to the
comprehensive operational changes introduced by
digitalization across all production and value-
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creation stages. The research results confirm the
need for industrial enterprises to:
1) Recognize that the benefits of digital growth
are inseparable from increased security risks;
2) Systematically analyze the profound, cross-
functional changes digitalization introduces.

Ultimately, the study validates the crucial
requirement for integrating modern cyber protection
strategies, demonstrating that while digital
technologies optimize operations and enhance
transparency, addressing the pressing problem of
economic security in this digitized environment

remains a vital necessity for all enterprises,
demanding further scientific and practical
investigation.
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