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ECONOMIC NEGOTIATIONS IN THE DIGITAL ERA:
DEVELOPING AN INTEGRATED DIGITAL ECONOMIC
NEGOTIATION FRAMEWORK BASED ON EIGHT
GOVERNING PRINCIPLES

Svetlana Rusu

National Institute for Economic Research (NIER)
Academy of Economic Studies of Moldova (AESM)
Chisinau, Republic of Moldova

Abstract: Digital transformation is reshaping economic negotiations by changing how
information is generated, processed, and used in strategic decision-making. Traditional
negotiation theories, focused mainly on bargaining power, information asymmetry, and
interpersonal interaction, do not fully capture the complexity of technology-mediated economic
exchanges. This paper develops the Integrated Digital Economic Negotiation Framework
(IDENF), a conceptual model explaining how digital capabilities influence negotiation
effectiveness in the global economy. Based on the literature on negotiation theory, digital
transformation, artificial intelligence, and information economics, the study proposes eight
principles of economic negotiations in a digitalized world: data intelligence, Al-augmented
decision-making, digital trust, technological adaptability, digital transparency, ethical digital
governance, networked collaboration, and continuous digital learning. The framework
contributes to the literature by reconceptualizing economic negotiations as hybrid socio-
technological processes where human expertise and digital infrastructures jointly shape
negotiation outcomes.

Note: The article was elaborated within the framework of Subprogram 030101
., Strengthening the resilience, competitiveness, and sustainability of the economy of the
Republic of Moldova in the context of the accession process to the European Union”,
institutional funding.
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Keywords: economic negotiations; digital transformation; artificial intelligence; big
data analytics; digital trust; negotiation strategy; information asymmetry; technological
adaptability; digital governance.

INTRODUCTION

The rapid advancement of digital technologies has fundamentally transformed the
global economic landscape, reshaping the ways governments, multinational corporations,
international organizations, and private enterprises interact and negotiate. Digitalization has
become one of the most influential drivers of economic development, affecting international
trade, foreign direct investment, financial markets, global value chains, and cross-border
commercial relations. Technologies such as artificial intelligence (AI), big data analytics,
blockchain, cloud computing, the Internet of Things (IoT), and digital communication
platforms have not only accelerated economic globalization but have also altered the
mechanisms through which economic negotiations are conducted. Consequently, negotiation
processes are becoming increasingly technology-driven, data-intensive, and geographically
independent.

Digital transformation has generated entirely new areas of economic negotiations that
scarcely existed two decades ago. Governments now negotiate international rules concerning
digital trade, cross-border data flows, digital taxation, cybersecurity, electronic commerce,
artificial intelligence governance, intellectual property protection, digital financial services, and
platform regulation. At the same time, private companies negotiate issues related to data
ownership, cloud infrastructure, algorithm licensing, technology transfer, digital partnerships,
and cybersecurity standards. These developments have significantly expanded both the
complexity and multidimensionality of economic negotiations.

LITERATURE REVIEW

Economic negotiation has been extensively studied within economics, management, and
international business literature. Early theories conceptualized negotiation primarily as a
process of conflict resolution and resource allocation between actors with different preferences.
One of the foundational contributions was provided by Herbert A. Simon, who demonstrated
that decision-making processes are constrained by limited information, cognitive limitations,
and uncertainty. This perspective became highly relevant for understanding negotiation
behavior, where actors rarely possess complete knowledge about alternatives and future
outcomes.

The role of power and dependence in negotiations was further developed by Richard
Emerson, who emphasized that bargaining outcomes depend on resource control and
asymmetric dependencies between actors. Similarly, Thomas Schelling highlighted the
importance of strategic interaction, commitment, and credible threats in negotiation processes.

A major shift in negotiation theory occurred with the development of the distinction
between distributive and integrative negotiation. Roger Fisher, William Ury, and Bruce Patton
proposed that effective negotiations should move beyond positional bargaining toward interest-
based approaches focused on cooperation and mutual value creation.

METHODOLOGY

The study is based on a qualitative literature synthesis approach, integrating
contributions from several research fields, including negotiation theory, information
economics, digital transformation, artificial intelligence, strategic management, and
organizational capabilities. The analysis focuses on identifying how digital technologies
influence key elements of economic negotiations, including information management, decision-
making processes, trust formation, transparency, adaptability, and cooperation mechanisms.
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The development of the IDENF framework followed three analytical stages. First, a
review of classical and contemporary negotiation theories was conducted to identify the
fundamental mechanisms shaping negotiation outcomes, including bargaining power,
information asymmetry, strategic interaction, cooperation, and value creation. Second, the
study examined the impact of digital transformation on negotiation processes by analyzing the
role of artificial intelligence, big data analytics, digital platforms, cybersecurity, and digital
governance. Third, the identified theoretical dimensions were integrated into a unified
framework and translated into eight principles of economic negotiations in a digitalized world.

NEW AREAS OF ECONOMIC NEGOTIATIONS IN THE DIGITAL
ECONOMY

One of the most significant consequences of digital transformation has been the
emergence of entirely new subjects of economic negotiations. Among these, digital trade has
become one of the fastest-growing components of international commerce. Governments
negotiate rules governing cross-border electronic commerce, consumer protection, electronic
signatures, customs procedures for digital goods, and the free movement of digital services.
International agreements increasingly include dedicated chapters addressing digital commerce,
reflecting its growing importance for global economic integration.

Similarly, negotiations concerning cross-border data governance have become central
to international economic relations. Data have evolved into a strategic economic asset
comparable to capital, labor, and technology. Consequently, countries negotiate rules
concerning data localization, privacy protection, digital sovereignty, and international data
transfers. Different regulatory models, including the European Union's emphasis on personal
data protection, the United States' market-oriented approach, and China's state-centered
governance model, illustrate how digitalization has introduced new dimensions of economic
negotiation.

Artificial intelligence represents another rapidly expanding field of economic
negotiations. Businesses increasingly negotiate Al licensing agreements, access to proprietary
algorithms, ownership of Al-generated intellectual property, ethical standards for automated
decision-making, and liability for algorithmic outcomes. Governments and international
organizations are likewise developing frameworks to regulate Al applications in finance,
international trade, healthcare, and public administration. As Al becomes integrated into
commercial decision-making, negotiations increasingly address questions of transparency,
accountability, explainability, and algorithmic fairness.

The rapid expansion of digital platforms has also generated new negotiation agendas.
Global companies such as Amazon, Alibaba, Microsoft, Google, Apple, and Meta influence
international trade patterns through platform-based business models. Governments negotiate
issues concerning competition policy, digital taxation, market access, platform accountability,
consumer rights, and the responsibilities of dominant digital intermediaries. Consequently,
economic negotiations increasingly extend beyond traditional trade policy into the broader
governance of digital markets.

Blockchain technology and digital financial innovations further contribute to the
evolution of negotiation topics. Smart contracts, decentralized finance (DeFi), digital
currencies, and tokenized assets require negotiators to address questions related to legal
recognition, transaction security, regulatory compliance, and financial stability. The emergence
of central bank digital currencies (CBDCs) has additionally stimulated international
negotiations concerning payment interoperability, monetary sovereignty, and cross-border
financial transactions.

=6=
Axademuuno uzoamencmeo ,, Tananm *
Bucwe yuunuwe no acpobusnec u pazeumue na pecuonume - [noeous



New knowledge Journal of science 15-1 (2026)

TRANSFORMATION OF NEGOTIATION FORMATS

Digitalization has not only altered the content of economic negotiations but has
fundamentally transformed their organizational formats. Virtual negotiation environments have
become an integral component of international business, particularly following the
COVID-19 pandemic. Video conferencing platforms, collaborative cloud-based workspaces,
digital document management systems, and secure communication technologies enable
negotiators to conduct complex discussions without geographical constraints.

Online negotiations provide substantial economic advantages. Organizations
significantly reduce travel costs, shorten negotiation cycles, improve access to international
partners, and facilitate continuous communication throughout the negotiation process. Real-
time collaboration tools allow multiple experts, including economists, lawyers, financial
analysts, engineers, and cybersecurity specialists, to participate simultaneously regardless of
location. Such interdisciplinary participation enhances the analytical quality of negotiation
outcomes.

Nevertheless, virtual negotiations also introduce new limitations. Building interpersonal
trust, interpreting non-verbal communication, managing informal interactions, and resolving
conflicts often prove more challenging in digital environments. Technical disruptions,
cybersecurity vulnerabilities, differences in digital infrastructure, and varying levels of
technological competence may influence negotiation effectiveness. Consequently, many
organizations increasingly adopt hybrid negotiation models that combine face-to-face strategic
meetings with virtual operational sessions, thereby maximizing both efficiency and relationship
building.

THE CHANGING PRINCIPLES OF ECONOMIC NEGOTIATIONS

While the fundamental objective of economic negotiations, achieving mutually
beneficial agreements, remains unchanged, digital transformation has significantly modified
the principles that determine negotiation success. Transparency has become increasingly
dependent upon secure information sharing and digital traceability. Trust extends beyond
interpersonal relationships to include confidence in technological systems, cybersecurity
protocols, digital identities, and platform reliability. Information management has evolved from
collecting data to generating actionable insights through artificial intelligence and advanced
analytics.

Moreover, successful negotiators must now integrate technological competence into
their traditional negotiation skills. Understanding cybersecurity risks, evaluating Al-generated
recommendations, interpreting predictive analytics, and managing digital communication
channels have become essential professional competencies. Ethical considerations have also
acquired greater importance as negotiators increasingly rely on automated decision-support
systems capable of influencing bargaining strategies and commercial outcomes.

The transformation of negotiation principles reflects a broader transition from an
industrial economy, where competitive advantage largely depended upon physical resources,
toward a knowledge-based digital economy in which information, technology, and innovation
constitute the primary sources of value creation. Therefore, effective economic negotiations
increasingly require a balanced integration of economic reasoning, technological expertise,
strategic communication, and ethical governance.
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PRINCIPLES OF ECONOMIC NEGOTIATIONS INA DIGITALIZED WORLD:
A NORMATIVE EXTENSION OF THE INTEGRATED DIGITAL ECONOMIC
NEGOTIATION FRAMEWORK (IDENF)

The transformation of the global economic environment under the influence of digital
technologies requires a reconsideration of traditional approaches to economic negotiations.
Classical negotiation theories have primarily emphasized information exchange, bargaining
power, institutional factors, interpersonal communication, and strategic behavior as the main
determinants of negotiation outcomes. However, the increasing integration of artificial
intelligence, big data analytics, digital platforms, and cybersecurity mechanisms has
fundamentally changed the nature of economic interactions. Negotiations are no longer
conducted exclusively through direct human communication but increasingly occur within
complex digital ecosystems characterized by data-driven decision-making, algorithmic support,
technological uncertainty, and interconnected networks of economic actors.

In response to these transformations, this study proposes the Integrated Digital
Economic Negotiation Framework (IDENF), which conceptualizes economic negotiations in
the digital era as a multidimensional process influenced by technological capabilities,
information management, institutional trust, and adaptive competencies. Unlike traditional
models that consider negotiation primarily as a process of strategic interaction between parties,
IDENF emphasizes that successful negotiations in the digital economy depend on the ability of
actors to integrate technological resources with human expertise.

To operationalize this framework, the study formulates eight fundamental principles of
economic negotiations in a digitalized world. These principles represent normative guidelines
that explain how organizations, governments, and economic actors can enhance negotiation
effectiveness under conditions of digital transformation.

1. The Principle of Data Intelligence: Transforming Information into Strategic
Knowledge

In traditional negotiation theory, information represents one of the most important
sources of bargaining power. The ability to access, control, and strategically use information
determines the negotiation position of economic actors. However, digital transformation has
significantly expanded the volume, speed, and complexity of available information.
Consequently, competitive advantage increasingly depends not merely on information
availability but on the capacity to transform large-scale digital data into meaningful strategic
knowledge.

The principle of data intelligence suggests that effective economic negotiations require
the systematic collection, processing, and interpretation of digital information related to
markets, competitors, consumers, supply chains, and institutional environments. Big data
analytics enables negotiators to identify patterns, anticipate market developments, evaluate
risks, and develop evidence-based negotiation strategies.

Within the IDENF framework, data intelligence represents the initial mechanism
through which digital transformation influences negotiation processes. The transition from
information availability to analytical capability reduces uncertainty and improves strategic
decision-making.

Accordingly, the first proposition is formulated:

Proposition 1 (Data Intelligence Principle): The ability of economic actors to
transform digital information into strategic intelligence positively influences negotiation
effectiveness by reducing uncertainty and improving decision quality.
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2. The Principle of Artificial Intelligence-Augmented Decision-Making:
Developing Hybrid Negotiation Intelligence

The increasing adoption of artificial intelligence introduces a new dimension into
economic negotiations. While traditional approaches emphasize human experience, intuition,
and communication skills, digital environments create opportunities for combining human
judgment with algorithmic analytical capabilities.

The principle of artificial intelligence-augmented decision-making argues that future
negotiation competence will depend on the ability to establish effective cooperation between
human expertise and technological systems. Artificial intelligence can support negotiators
through predictive analysis, scenario modelling, automated information processing, and
evaluation of potential negotiation outcomes.

However, Al should not be perceived as a substitute for human negotiation capabilities.
Instead, it functions as an augmentation mechanism that enhances analytical capacity while
maintaining the importance of creativity, emotional intelligence, cultural awareness, and ethical
judgment.

Within IDENF, artificial intelligence represents a transformation mechanism that
converts available digital information into actionable negotiation strategies.

Therefore:

Proposition 2 (Al-Augmented Decision-Making Principle): The integration of
artificial intelligence into negotiation processes enhances strategic capabilities by improving
forecasting, scenario evaluation, and decision accuracy.

3. The Principle of Digital Trust: Establishing Confidence in Technology-Mediated
Interactions

Trust has historically represented a fundamental component of successful economic
negotiations. Nevertheless, digitalization modifies the nature of trust by introducing new forms
of technological dependence. In digital environments, economic actors must trust not only
negotiation partners but also technological infrastructures, platforms, data management
systems, and cybersecurity mechanisms.

The principle of digital trust emphasizes that secure and transparent technological
environments constitute a prerequisite for effective digital negotiations. Concerns related to
cybersecurity breaches, unauthorized data access, algorithmic manipulation, and technological
failures may negatively affect willingness to cooperate and limit the development of long-term
economic relationships.

Consequently, digital trust becomes a strategic asset that supports cooperation, reduces
transaction costs, and increases confidence among negotiating parties.

Within the IDENF framework, digital trust functions as a mediating mechanism
connecting technological capabilities with sustainable negotiation outcomes. Thus:

Proposition 3 (Digital Trust Principle): The level of trust in digital infrastructures
and technological systems positively affects the stability and sustainability of economic
negotiations.

4. The Principle of Technological Adaptability: Building Dynamic Negotiation
Capabilities

The rapid evolution of digital technologies creates continuous changes in economic
environments. Organizations and institutions that rely exclusively on traditional negotiation
approaches may experience difficulties adapting to new forms of interaction, digital platforms,
and emerging business models.

The principle of technological adaptability considers the ability to learn, adjust, and
integrate new technologies as a critical negotiation capability. Digital transformation requires
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economic actors to continuously develop technological literacy, organizational flexibility, and
strategic responsiveness.

From the perspective of IDENF, adaptability represents a dynamic capability that allows
negotiators to respond effectively to technological disruptions and changing market conditions.

Therefore:

Proposition 4 (Technological Adaptability Principle): Higher levels of technological
adaptability strengthen the ability of economic actors to respond effectively to changing
negotiation environments.

5. The Principle of Digital Transparency and Information Symmetry: Reducing
Uncertainty in Economic Interactions

Information asymmetry has traditionally influenced negotiation outcomes by creating
unequal bargaining positions between parties. Digital technologies have the potential to reduce
such asymmetries through improved access to information, digital platforms, and transparent
transaction mechanisms.

The principle of digital transparency suggests that greater accessibility and reliability of
information contribute to more balanced and efficient negotiations. Digital platforms, data-
sharing mechanisms, and advanced monitoring technologies can increase visibility regarding
market conditions, contractual obligations, and performance indicators. However, transparency
must be balanced with strategic confidentiality, as excessive openness may reduce competitive
advantages. Within IDENF, digital transparency contributes to improving negotiation
efficiency by creating a more predictable and reliable interaction environment. Accordingly:

Proposition 5 (Digital Transparency Principle): Increased digital transparency
contributes to more efficient negotiations by reducing information asymmetry and uncertainty
among economic actors.

6. The Principle of Ethical and Responsible Digital Governance: Ensuring
Sustainable Negotiation Practices

Digital transformation generates not only opportunities but also ethical challenges. The
use of artificial intelligence and advanced analytics raises questions related to algorithmic bias,
privacy protection, unequal technological access, and responsible data management.

The principle of ethical digital governance emphasizes that technological efficiency
cannot be separated from social responsibility. Sustainable economic negotiations require
mechanisms that ensure fairness, accountability, transparency, and responsible use of digital
technologies.

Within IDENF, ethical governance represents a balancing mechanism between
technological innovation and responsible economic interaction. Therefore:

Proposition 6 (Ethical Governance Principle): Responsible governance of digital
technologies enhances legitimacy, fairness, and sustainability in economic negotiations.

7. The Principle of Networked Collaboration: Moving from Bilateral Bargaining
toward Digital Ecosystems

Digitalization has transformed economic relationships from isolated bilateral
interactions into complex networks involving multiple stakeholders, including companies,
governments, consumers, technological platforms, and international organizations.

The principle of networked collaboration argues that modern negotiations increasingly
focus not only on value distribution but also on value creation. Digital ecosystems facilitate
cooperation, knowledge exchange, innovation partnerships, and long-term strategic
relationships.
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Within IDENF, network collaboration explains how digital connectivity changes the
structure of negotiation processes. Thus:

Proposition 7 (Networked Collaboration Principle): Digital connectivity promotes
collaborative negotiation models based on shared value creation and ecosystem-based
cooperation.

8. The Principle of Continuous Digital Learning: Developing Long-Term
Negotiation Competence

The final principle recognizes that digital negotiation capabilities cannot be achieved
through one-time technological adoption. Continuous learning and competence development
are necessary for maintaining competitiveness in rapidly changing environments.

Economic actors must continuously improve their understanding of digital technologies,
analytical methods, cybersecurity practices, and intercultural communication in digital
contexts.

Within IDENF, continuous learning represents the mechanism ensuring long-term
adaptation and evolution of negotiation capabilities. Therefore:

Proposition 8 (Continuous Digital Learning Principle):
Continuous development of digital competencies strengthens long-term negotiation
performance and resilience.

DIGITAL TRANSFORMATION

v

| Principle 1 |
I Data Intelligence |

v
INFORMATION & AI CAPABILITY

v

| Principle 2 |
| Al-Augmented Decisions |

I
v
NEGOTIATION STRATEGY

v v ¥
Digital Trust Transparency Network Collaboration

v
NEGOTIATION PERFORMANCE

v
Sustainable Economic Outcomes
Figure 1: Integrated Digital Economic Negotiation Framework (IDENF)
Source: elaborated by the author based on the literature review,
visual design assisted by artificial intelligence tools

CONCLUSION

Digital transformation is changing the way economic negotiations are conducted.
Traditional negotiation approaches focused mainly on information, bargaining power, and
communication between actors. However, the development of artificial intelligence, big data
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analytics, digital platforms, and cybersecurity has created a new environment where
technological capabilities become an important factor influencing negotiation outcomes.

This paper proposes the Integrated Digital Economic Negotiation Framework (IDENF)
to explain how digital transformation affects economic negotiations. The framework is based
on eight principles: data intelligence, Al-supported decision-making, digital trust, technological
adaptability, digital transparency, ethical digital governance, networked collaboration, and
continuous digital learning.

The main contribution of this study is the integration of technological, organizational,
and relational dimensions into a single framework. It shows that successful negotiations in the
digital era depend not only on the ability to exchange information and manage relationships but
also on the capacity to use digital tools, build trust in technological environments, and adapt to
continuous changes.

The proposed framework has practical implications for businesses, policymakers, and
international organizations by highlighting the importance of digital skills, responsible
technology use, and cooperation in improving negotiation performance.

Future research should empirically test the IDENF framework in different economic
sectors and countries to evaluate the influence of digital capabilities on negotiation outcomes.

Overall, this study demonstrates that digital transformation is not only a technological
change but also a transformation of the principles, strategies, and capabilities required for
effective economic negotiations.
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DATA GOVERNANCE IN THE ERA OF ARTIFICIAL
INTELLIGENCE: SECURITY CHALLENGES IN THE
BANKING SECTOR OF THE REPUBLIC OF MOLDOVA.
THE DAMA-DMBOK MODEL AND IMPLEMENTATION
PERSPECTIVES

Aurelia Turcan, Lucia Gujuman
Academy of Economic Studies of Moldova, Republic of Moldova

Abstract: Banking institutions in the Republic of Moldova manage significant volumes
of sensitive information daily, and the quality of data management directly affects operational
security, regulatory compliance, and public trust. In the context of the accelerated adoption of
artificial intelligence in the financial sector, data security becomes a major challenge, and data
governance a strategic necessity. Particularly under the conditions of the digitalization of
the Information System of the National Bank of Moldova, where periodic reports are entirely
transmitted electronically and validated through hundreds of rules, the need for a coherent
governance framework becomes imperative. This paper proposes a strategic data governance
framework adapted to the specifics of the domestic banking sector, based on the international
DAMA-DMBOK model, with an emphasis on the security and data quality components
essential for implementing artificial intelligence solutions. The research analyzes the current
challenges faced by commercial banks in Moldova, including mixed technological
infrastructures, legacy systems, and the increasing pressure of reporting requirements to the
National Bank of Moldova.

Keywords: data governance, DAMA-DMBOK, artificial intelligence, digital security,
banking sector, Republic of Moldova.
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INTRODUCTION

In the era of accelerated digitalization and widespread adoption of artificial intelligence
(AI), data has become one of the most valuable assets of organizations. The banking sector, by
its very nature, manages impressive volumes of sensitive information, and the quality of this
management directly affects operational security, regulatory compliance, and public trust [12].
In this context, artificial intelligence promises to revolutionize financial services through
process automation, offer personalization, real-time fraud detection, and improved risk
management. However, this promise comes with major security challenges: Al models are only
as good as the data they consume. Poor quality, incomplete, or unreliable data generates
erroneous decisions, while poorly secured data becomes vulnerable to cyberattacks and
information leaks.

The financial dimension of this problem is significant. According to data provided by
Gartner, poor data quality costs companies an average of $12.9 million annually. These losses
are not just abstract figures but translate into lost profits, ineffective marketing campaigns,
wrong strategic decisions, and ultimately, loss of market competitiveness [14]. Faced with these
challenges, many organizations try to find exclusively technological solutions: they implement
new tools, build voluminous Data Lakes, and hire Data Scientists with substantial remuneration.
Paradoxically, however, this approach often aggravates informational chaos, transforming "data
lakes" into veritable "data swamps," where valuable information is irretrievably lost [14].

The real cause of these dysfunctions, however, does not lie in the technology used, but
in the absence of a coherent data management system. It was precisely to create such a system
that DAMA-DMBOK (Data Management Body of Knowledge) was developed — a
compendium of world best practices in data management, elaborated by the DAMA
International Association [5]. Far from being a simple bureaucratic standard or a theoretical
document, DAMA-DMBOK represents a rigorous engineering approach that allows
organizations to transform informational chaos into a well-structured, highly efficient system
capable of supporting the strategic objectives of the business [14].

The Republic of Moldova is in an accelerated process of digital transformation, and the
banking sector is no exception to this trend. The National Bank of Moldova (NBM) has
implemented the SIRBNM information system, a modern platform that has enabled the
complete digitalization of periodic reporting by licensed banks [8]. Moreover, starting from
2024, national legislation has been harmonized to impose strict requirements on financial
institutions regarding the management of risks associated with information and communication
technologies (ICT), information security, and business continuity. These technological and
regulatory advancements create the necessary, but not sufficient, premises for a safe and
efficient adoption of artificial intelligence in the domestic banking sector.

In this context, data governance is no longer just an option or a compliance
requirement, but becomes an essential condition for the security and modernization of
commercial banks in the era of artificial intelligence. This article, the first in a series dedicated
to this theme, aims to analyze the DAMA-DMBOK conceptual framework and highlight its
relevance for data security in the banking sector of the Republic of Moldova, in the context of
the increasingly accelerated adoption of technologies based on artificial intelligence.

THE SIRBNM SYSTEM AND THE CHALLENGES OF BANKING DATA
SECURITY IN THE REPUBLIC OF MOLDOVA

The National Bank of Moldova (NBM) has implemented the Information System of
the National Bank of Moldova (SIRBNM system), a modern digital IT platform that has
enabled 100% of periodic reports from licensed banks to be transmitted electronically [8].
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To better understand the context of banking reporting digitalization in the Republic of
Moldova, Table 1 presents the main characteristics of the SIRBNM system implemented by the
National Bank and its implications for data security and governance.

Table 1. The SIRBNM information system and its implications for data governance in
the banking sector

Characteristic | Description Implications for security

System Type | Modern information system  for | Requires quality data from
electronic reporting banks

Implemented | National Bank of Moldova (NBM) High compliance standards

by

Main Purpose | Collection, validation, and management | Automation and error reduction
of reports

Users Licensed banks and financial entities Large volume of sensitive data

Validation Hundreds of automated rules* Demonstrates complexity of

banking data

* The system applies hundreds of validation rules to ensure data accuracy:

» The "Monetary Statistics" report (1,356 rows) is validated through 327 rules.

* The 'Interest Rates on Loans and Deposits" report is verified by
approximately 1,000 validation rules.

Furthermore, starting from 2024, national legislation has been harmonized to impose
strict requirements on banks regarding the management of risks associated with information
and communication technologies (ICT), information security, and business continuity.

The adoption of artificial intelligence in the banking sector raises three major categories
of security challenges, also relevant for the domestic context. Table 2 synthesizes these
challenges and their specific impact on banks in the Republic of Moldova.

Table 2. Security challenges in adopting artificial intelligence in the banking sector and
the impact on Moldovan banks

Challenge Description Impact on Moldovan
Category Banks

Data Quality Al'models require complete, correct, and up- | Risk of erroneous reporting
to-date data. Bad data generates "garbage in, | to NBM, wrong lending
garbage out." decisions, financial losses
Data Banks manage personal, financial data, | Risk of sanctions, loss of
Confidentiality | transactions. Their use in AI models raises | customer trust, litigation
and Protection | compliance issues (GDPR).
Cybersecurity | Al models can be attacked through data | Risk of fraud, information
poisoning, inference attacks. The data | leaks, financial instability
infrastructure becomes a privileged target.

The NBM has shown constant openness to adopting international best practices. A
recent example is the implementation, with the support of the USAID project "Financial Sector
Transparency in Moldova," of a state-of-the-art IT solution for preventing money laundering
risks, based on artificial intelligence and machine learning algorithms [4].

In this context, data governance is no longer just an option or a compliance requirement,
but becomes an essential condition for the modernization and digitalization of commercial
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banks [12]. Without a solid governance framework, the security risks associated with Al can
outweigh the potential benefits.

The SIRBNM system represents a concrete example of advanced digital infrastructure
in the financial sector of the Republic of Moldova. Its implementation has brought significant
benefits for data security:

1. Complete digitalization: All reports are transmitted electronically, eliminating risks
associated with paper and manual processes.

2. Automated validation: Hundreds of validation rules ensure data accuracy before
acceptance, preventing errors.

3. Enhanced security: Reports are transmitted with a secure electronic signature, access
being granted only to persons authorized by the reporting entities.

4. Audit and traceability: The system allows tracking all operations, essential for
security and compliance.

The success of SIRBNM demonstrates:

* The clear direction towards digitalization of the National Bank and the entire
financial sector.

* The necessity of quality data — the large number of validation rules (hundreds to a
thousand) shows how important data accuracy is.

* The dependence on data security — without correct and secure data, reports cannot be
successfully transmitted, and banks become vulnerable to sanctions and operational risks.

Thus, SIRBNM creates the technical premises for which a data governance framework
becomes essential. Banks must manage their data internally as rigorously as the NBM system
validates them externally.

What is a Data Governance Framework?

A data governance framework provides a comprehensive structure for managing data
within an organization. It establishes policies, standards, and procedures designed to ensure
data accuracy, security, and compliance with regulations in force. When correctly implemented,
such a framework minimizes risks, optimizes business operations, and enables informed
decision-making [1]. In other words, the data governance framework is the means to implement
data governance in organizations.

There are several recognized examples of data governance frameworks, widely tested
and used, such as [1]:

) Ldld
— Governance

m DAMA DMBOK

— McKinsey

Eckerson

Data Governance
Frameworks

— Deloitte

Figure 1. Data Governance Frameworks
Source: Elaborated based on [1]
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These frameworks offer internationally recognized models and methodologies for
implementing data governance in organizations, each with its own principles, structures, and
best practices adapted to business needs and regulatory requirements.

To better understand the motivation behind implementing a data governance framework
in the context of Al adoption, Gartner conducted an analysis of the main reasons why
organizations update their data management framework, illustrated in Figure 2.

P | ‘ l Figure 1
ID/’/ugll © W4 WQ e
Data Quality Regulatory Operational Decision-Making Risk Digital
! Improvement Compliance Efficiency Enhancement Management Transformation
Ensuring accurate, Meeting legal Streamlining Providing Mitigating data Enabling
consistent, and requirements processes, trustworthy data breaches, innovation,
reliable data for (e.g., GDPR, HIPAA) reducing data for better security threats, agility, and new
all uses. and avoiding redundancy, strategic and and data-related data-driven bus-
penalties. and lowering tactical choices. risks. business
operational models.
costs.
 S—-,

l L 1 4 f

Figure 2. Reasons for organizing and updating the data management framework in
organizations
Source: Adapted from Gartner, retrieved from Intellias (2025) [7]

The information presented highlights the main reasons:

e Compliance with new regulations (approximately 35%) — including the 2024 ICT
security requirements.

e Improving decision quality (approximately 25%) — essential for AI models.

 Reducing operational costs (approximately 20%,).

e Increasing operational efficiency (approximately 15%).

* Other reasons (approximately 5%) [7].

These data confirm that for banks in the Republic of Moldova, adopting a data
governance framework responds both to external pressures (regulations) and internal needs for
process optimization and security in the context of Al adoption.

THE DAMA-DMBOK MODEL: CONCEPTUAL FRAMEWORK FOR DATA
SECURITY IN THE AI ERA

The DAMA (Data Management Association) International has developed the DAMA-
DMBOK (Data Management Body of Knowledge) guide, internationally recognized as the
main reference in the field of data management [5]. The choice of this model for designing the
strategic framework intended for Moldovan banks is motivated by:

1. Comprehensive coverage of data management and alignment with financial
regulations.

2. Clear organizational structure it describes.

3. Promotion of data quality and security as central elements.

4. Capacity to consider the banking specifics, including the use of dispersed systems.
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5. Relevance for Al adoption — the model provides the necessary foundation to ensure
that data used in Al models is trustworthy and secure.

The DAMA-DMBOK model conceptualizes data governance as a central hub
coordinating 10 interconnected knowledge areas, represented graphically in Figure 3. In the
context of security for Al, certain areas gain increased importance.

Data Data
Architecture | Modeling &
Design

Data
Storage &

Data Quality Operations

Data

Governance

Data Data
Warehousing Integration &
& Business Interoperability
Intelligence

Reference Document
& Master & Content
Data Management

Figure 3. Hub Model for Data Governance Framework [13]

At the center of these 10 areas lies Data Governance, which acts as a coordination and
control function, establishing the decision-making framework, defining responsibilities, and
overseeing the application of standards across all other functions. The 10 knowledge areas, with
an emphasis on their relevance for security in the Al era, are:

Table 3. DAMA-DMBOK knowledge areas and their relevance for data security in the

Al era

Domain/Area Description Relevance for Al Security
1. Data Aligning data assets with company Defines standards and secure
Architecture strategy, defining global requirements | integration zones between

and designing solutions to meet them. | applications.
2. Data The process of discovering, Ensures coherent data
Modeling and analyzing, and representing data structures, essential for
Design requirements in a precise form, called | training AI models.

a data model.

3. Data Storage
and Operations

Designing, implementing, and
managing storage structures, backup,
and data archiving.

Data protection at the storage
level, backup, and recovery in
case of attack.

4. Data Security

Defining and implementing policies
to ensure authentication,
authorization, and audit of access to
data.

CRITICAL - Preventing
unauthorized access to data
used by Al

5. Data
Integration and

Processes related to transferring and
consolidating data between data

Ensures secure data flows
between systems, preventing

=18 =

Axademuuno uzoamencmeo ,, Tananm *

Bucwe yuunuwye no acpobusnec u pazeumue na pecuonume - 1no6ous




New knowledge Journal of science 15-1 (2026)

Domain/Area Description Relevance for Al Security
Interoperability | stores, applications, and data contamination.
organizations.

6. Document
and Content
Management

Planning and controlling processes
concerning data and information,
regardless of format (structured or
unstructured).

Access control to documents
and unstructured content.

7. Reference and

Managing shared data to ensure a

Ensures a unique and secure

Master Data "single source of truth" and reduce source of truth for master data
redundancies. used in Al

8. Data Planning and controlling data Data protection in analysis

Warehousing & | production processes for decision and reporting processes.

Business support and reporting.

Intelligence

9. Metadata Planning, implementing, and CRITICAL - Enables

controlling processes related to
metadata (data about data).

understanding of data
provenance, essential for

detecting "data poisoning"
attacks.

CRITICAL - Ensures
accuracy, completeness, and
consistency of data for Al
models.

10. Data Quality | Planning and controlling processes to

ensure data aligns with user needs.

Source: Elaborated based on DAMA International, 2017 [5]

At the center of these 10 areas lies data governance, which acts as a coordination and
control function, establishing the decision-making framework, defining responsibilities, and
overseeing the application of standards across all other functions.

Particularities of Implementation in the Republic of Moldova

For banks in the Republic of Moldova, implementing the DAMA-DMBOK model must
consider particularities such as:

* Mixed technological infrastructure,
documentation — a major security vulnerability.

* Specific organizational culture, which requires a shift from a siloed approach to an
integrated one.

* Regulatory pressure exerted by the NBM and complex reporting requirements.

* Limited resources for investment in new security technologies.

International experiences demonstrate that adapting the model to the local context is
essential for success.

with legacy systems and insufficient

RESULTS OF IMPLEMENTING THE MODEL FOR DATA SECURITY IN
THE AI ERA

Implementing a data governance framework based on DAMA-DMBOK, with an
emphasis on security, generates a series of concrete benefits, demonstrated in international
practice. The experience in this field of various countries and financial institutions demonstrates
that adopting a structured data governance framework brings significant improvements both
operationally and in terms of information security.
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The DAMA-DMBOK model structures data management into 10 interconnected areas,
coordinated by the central governance function. Table 4 details each domain and highlights its
specific contribution to data security in the context of artificial intelligence adoption.

Table 4. Operational benefits and impact on security following DAMA-DMBOK
implementation (Czech Republic example)

Benefit Impact on Security

Unified Dictionary Enables rapid identification of sensitive data and application
of uniform controls

Impact Analysis Rapid assessment of consequences of a potential security
breach

Reduced Integration Costs | Integrated systems are easier to secure than dispersed ones
Improved Testing Quality More rigorous security testing before production

deployment
Precise Definition of Clear responsibilities for data security (Data Owners, Data
Competences Stewards)

Source: Elaborated based on [2]

These results, documented in the case of a bank in the Czech Republic that implemented
a similar data governance program [2], demonstrate that investment in structured frameworks
like DAMA-DMBOK brings measurable benefits for information security.

Another eloquent example is a mutual bank in Australia, which implemented the
DAMA-DMBOK framework in just six weeks, successfully addressing critical compliance
deficits with APRA regulations (CPS 234, CPS 230), NIST Cybersecurity standards, and
Australian privacy principles [3]. Following implementation, the bank now operates with:

« Stricter controls on financial data confidentiality;

» Reduced regulatory risks due to alignment with legislative requirements;

+ Better traceability of data-driven decisions;

» Increased preparedness for Al, by consolidating data security, access controls, and
governance structures.

In the context of the Republic of Moldova, where the National Bank of Moldova has
already implemented the SIRBNM system and is preparing the ground for advanced solutions
based on artificial intelligence [4], a similar governance framework would allow banks to
respond promptly and correctly to reporting requirements, avoiding penalties and consolidating
public trust in the financial-banking system.

A remarkable success story comes from Banco de Crédito del Pert, which
implemented an automated data quality assessment system based on DAMA-DMBOK. The
results obtained are impressive [9]:

* 100% of the data sources used in commercial credit auditing were successfully
analyzed;

* Processing time for each data source was reduced by 10 times;

* The system evaluated six dimensions of data quality according to the DAMA model:
completeness, plausibility, accuracy, uniqueness, validity, and consistency.

These international examples confirm that implementing a solid data governance
framework, based on the DAMA-DMBOK model, generates quantifiable benefits both
operationally and in terms of information security, preparing financial institutions for the safe
adoption of advanced technologies such as artificial intelligence.
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PREMISES FOR THE SAFE ADOPTION OF Al IN THE MOLDOVAN
BANKING SECTOR

A solid data governance framework creates the premises for adopting advanced
technologies, such as artificial intelligence, in a safe and controlled manner. For banks in the
Republic of Moldova, this means:

* Al models trained on quality data — correct and predictable decisions.

» Protection of sensitive data — compliance with GDPR and NBM requirements.

» Early detection of attacks — through traceability and continuous monitoring.

* Customer trust — essential in the banking sector.

+ Competitiveness — the ability to innovate safely.

The NBM has already announced the implementation of a state-of-the-art IT solution
for preventing money laundering, based on artificial intelligence and machine learning
algorithms [4]. This solution will enable the supervision of all banking operations and will
function as a single point of access and visualization of information from numerous databases.
For such solutions to function optimally, banks must have solid data governance internally.

Perhaps the most important result of implementing a data governance framework is the
transformation of data management from a compliance obligation into a real instrument of
institutional performance and modernization [12].

A Czech bank confirmed that "the project's initial ideas regarding the contributions of
data governance implementation and the implementation of support tools, such as models,
dictionaries, record assignment, governance, etc., were correct, and this area brings
significant benefits to the company's life to this day" [2].

For banks in the Republic of Moldova, this means the ability to use data not only for
reporting but also for:

+ Identifying market trends and adapting products under secure conditions.

» Personalizing offers for clients without compromising confidentiality.

* Optimizing internal processes and reducing costs.

» Developing new products and services based on data analysis, safely.

CONCLUSIONS AND RECOMMENDATIONS

Following the analysis of the national and international context, the following main
conclusions were highlighted:

1. The stringent need for implementation of a data governance framework is supported
both by local regulatory requirements (including the new 2024 requirements on ICT security)
and by the security challenges generated by Al adoption in the financial sector.

2. Technological advancements, such as the NBM's SIRBNM system which has fully
digitized the periodic reporting of banks [8], demonstrate the clear direction towards
digitalization and automation, making robust data management essential for security.

3. The DAMA-DMBOK model offers a solid conceptual framework, internationally
tested, which can be successfully adapted to the specifics of Moldovan banks, as demonstrated
by similar experiences in Australia, the Czech Republic, or Peru, focusing on data security and
quality components.

4. The benefits of implementation are multiple and quantifiable, as demonstrated by
international case studies: reduction of data processing time by up to 10 times [9], improved
regulatory compliance, increased preparedness for Al, and transformation of data security into
a competitive advantage.
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Recommendations for Banks in the Republic of Moldova

Based on the analysis conducted, we formulate the following recommendations for
implementing a data governance framework that addresses security challenges in the Al era:

1. Adopt a phased approach with a focus on security, starting with an assessment of
current maturity in critical areas (data security, data quality, metadata management) and
continuing with prioritizing the areas with the highest impact on security.

2. Create clear roles and responsibilities for data security, including the appointment of
Data Owners and Data Stewards with explicit responsibilities regarding the protection of
sensitive data.

3. Invest in modern metadata and data quality management platforms, to automate
collection, monitoring, and reporting processes, including for early threat detection.

4. Develop an organizational culture oriented towards data security, through training
and awareness programs at all hierarchical levels, focusing on the risks associated with Al.

5. Collaborate with the NBM and other financial institutions for the exchange of best
practices and harmonization of security standards at the sector level.

6. Prepare for the adoption of advanced technologies, by ensuring a solid data
governance foundation that will subsequently allow the safe implementation of artificial
intelligence and machine learning solutions.

Finally, we emphasize that the integration of data governance in the banking sector is
no longer just a compliance requirement, but becomes an essential condition for the security
and modernization of commercial banks in the era of artificial intelligence. Implementing a
solid data governance framework offers banks the opportunity to consolidate their strategic
position in the market, facilitating the transition to an advanced, secure, and competitive digital
environment. Such an approach not only ensures alignment with current regulations but also
creates the premises for responsible innovation, operational efficiency, and increased customer
trust in digital banking services.
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MOLDOVAN IT SECTOR: CHALLENGES AND
PERSPECTIVES
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Abstract: According to data from Moldovan National Bureau of Statistics, the World
Bank, and ATIC, Moldovan IT sector is one of the fastest-growing segments of the national
economy, employing more than 25000 specialists and generating more than 500 million US
dollars in annual service exports. However, its development is constrained by an acute shortage
of skilled personnel (4000 to 6000 specialists per year), high emigration of IT specialists,
underdeveloped infrastructure outside Chisinau, a complex regulatory framework, and
geopolitical risks. Future measures to stimulate growth include reforming IT education, creating
regional hubs, transitioning from outsourcing to product-based companies, expanding the IT
park regime, and promoting Moldova as the most convenient outsourcing destination for the
EU and the US. Due to the national strategy, Moldova could increase its IT services exports
from 1.5 to 2 billion US dollars by 2030 and enter the top 30 global outsourcing destinations.

Note: The article was elaborated within the framework of Subprogram 030101
»Strengthening the resilience, competitiveness, and sustainability of the economy of the
Republic of Moldova in the context of the accession process to the European Union”,
institutional funding.

Keywords: Digital Economy, Moldovan IT Sector, Moldova IT Park (MITP), IT
Services Export, Data Processing, Web Page Administration, Strategic Growth 2030.

INTRODUCTION

In the context of global digitalization and rapid technological advancement, information
technology (IT) is becoming one of the key drivers of economic growth and national
competitiveness. In many countries around the world, the IT sector plays a vital role in fostering
an innovation-driven economy, stimulating entrepreneurship, creating high-paying jobs, and
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developing international trade in services. For small countries with limited natural resources,
such as the Republic of Moldova, the development of the IT industry is of particular strategic
value, as it enables accelerated economic modernization and integration into the global digital
space.

In recent years, Moldova’s IT sector has shown steady positive growth. Due to
government support, the growing number of technology companies, and expanding export
opportunities, this industry is gradually becoming one of the most important sectors of the
national economy. According to data from the National Bureau of Statistics of the Republic of
Moldova, the World Bank, and the Association of Information and Communication Technology
Companies, more than 35000 professionals work in the country’s information technology
sector, and annual exports of IT services exceed 600 million [1]. Thus, in the period from
January to September 2025, the IT sector accounted for more than a quarter of the Republic of
Moldova’s total service exports, which exceeded $600 million [2]. This growth demonstrates
the high effectiveness of the chosen model for the sector’s development and confirms the IT
sector’s growing role in the country’s economy.

The government initiative to establish the Moldova Innovation Technology Park - the
country’s first virtual IT park - provided a significant boost to the industry’s development.
These government support measures for businesses include a simplified tax regime and a
favorable regulatory environment, and they encourage the attraction of foreign investment. As
a result, the number of IT companies in the country has increased significantly, and their
operations have become more focused on international markets.

One of the industry’s most significant achievements was that, in 2025, the revenue of
companies based at Moldova IT Park exceeded 1 billion dollars US for the first time reflecting
the sector’s strong growth and its growing role in the country’s economy.

The IT industry also features high salaries and is one of the most attractive employment
sectors for young professionals.

However, despite these positive trends, the development of the IT sector is accompanied
by a number of structural challenges. Among the most significant are a severe shortage of
qualified professionals - with an annual deficit estimated at 4000 to 6000 people - high
emigration of IT personnel, and uneven infrastructure development between the capital and the
regions.

THE MAIN GOAL AND METHODOLOGY

The main goal of this work is to analyze the current situation and development trends
of the IT sector in the Republic of Moldova, as well as to identify the main challenges and
perspectives for this industry’s further growth in the context of the country’s integration into
the global digital economy and the European Economic Area.

The following researches methods were used in the presented work: analysis, synthesis,
logical method, monographic method, comparative analysis, etc. The analysis in this research
is based on data from national reports, as: Report MITP on the Activities of Moldovan
Innovation Technology Park Residents in 2025 and examination the opinions of experts from
the IT industry of the country.

ANALYSIS OF MOLDOVAN IT SECTOR

The modern IT sector in the Republic of Moldova is characterized by a high level of
specialization and a focus on international markets. Most companies operate in the fields of
software development, data processing, IT consulting, as well as the provision of technical
support and digital platform management services. A significant share of enterprises operates
within the Moldova Innovation Technology Park [3], which forms the institutional framework
for the sector’s development.
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The functional structure of the IT sector is also characterized by a predominance of
export-oriented services. The most significant areas of activity include software development,
data processing and web administration, IT consulting, and customer service centers. These
areas form the basis of companies’ revenues and define the specialization of Moldovan IT
companies in the international market.

Moreover, the sector’s structure demonstrates a combination of companies with both
local and foreign capital, which contributes to the formation of a sustainable technology
ecosystem. The presence of international investors facilitates technology transfer, expands sales
markets, and enhances the competitiveness of Moldovan IT companies.

Thus, the structure of Moldova’s IT sector is characterized by a high concentration on
specialized technology services, a significant export orientation, and the active participation of
companies with diverse capital structures. These factors form the basis for the sector’s further
development and its integration into the global digital economy.

The Moldovan Innovation Technology Park (MITP) plays a key role in the formation
and development of the Republic of Moldova’s IT ecosystem. The park was established to
stimulate the growth of technology companies, attract foreign investment, and enhance the
country’s competitiveness in the international digital services market. A distinctive feature of
this structure is its online format, which allows companies to operate without the need for a
physical presence in a single location, thereby significantly simplifying business operations.
Established in 2018, the Moldova Innovation Technology Park is the first e-Park in Europe to
offer a flat tax rate of 7% and a stable environment guaranteed by the government through
2035, with an operational term extending through 2037 [4].

The activities of the IT Park are regulated by a special legal framework established by
the Moldovan Law No. 77/2016 [4], which provides for a simplified system of taxation and
administrative procedures for residents. In particular, resident companies pay a flat tax of 7%
of turnover, which significantly reduces the tax burden and creates favorable conditions for the
development of technology-based entrepreneurship. However, Moldovan authorities are
considering phasing out tax incentives for the IT sector in order to bring tax legislation into line
with EU standards [1].

According to MITP Report 2025 [3], during the period 2018-2025, the Moldova
Innovation Technology Park experienced rapid and steady growth in the number of residents:
from 338 in 2018 to 2725 in 2025, representing an increase of more than 8 times over the
analyzed period, confirming its role as the main catalyst for the development of the IT sector
and related industries in the Republic of Moldova [3]. The presence of companies with diverse
capital structures fosters international cooperation, technology exchange, and the expansion of
sales markets for Moldovan IT companies.
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Figure 1. Trends in the number of residents in the MITP, 2018-2025
Source: [3]

In 2025, the trend of expanding the geography of the countries of origin of MITP
resident companies continued. The number of countries from which resident companies
originate reached 46 in 2025, compared to 41 in 2024 and 38 in 2023.

In 2025, the total turnover of Moldova IT Park residents reached 18.86 billion MDL,
marking the highest level recorded since the Park's launch. Compared to 2024, when the
turnover was 15.17 billion MDL, the annual growth was 24.3%, or 3.69 billion MDL [3].
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Figure 2. Evolution of turnover in the MITP, 2018-2025, billion MDL
Source: [3]

An analysis of the financial indicators of the park’s residents indicates a high degree of
specialization among companies in their core business activities. In 2025, eligible sales revenue
from residents of the Moldova Innovation Technology Park reached 18.50 billion MDL,
representing the dominant component of the Park’s total turnover. The share of eligible sales in
total turnover remains very high, at approximately 98%, confirming that the economic
performance of the MITP is generated almost entirely by activities falling under the eligible
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regime. Compared to 2024, when revenue from eligible sales was 14.78 billion MDL, 2025 saw
an annual increase of about 25%, a rate higher than in previous years. [3]. This revenue structure
has persisted for several years and indicates that most companies focus specifically on the
technology services provided under the IT Park regime.

Therefore, the Moldova Innovation Technology Park is a central element of the national
IT infrastructure, providing favorable conditions for the development of technology companies,
the growth of digital service exports, and the formation of a modern innovation-driven economy
in the Republic of Moldova.

Exports remain the dominant area of activity for companies based at the Moldova
Innovation Technology Park. Most of the technology services and products created by
Moldovan IT companies are geared toward international markets, primarily the European
Union and the United States. In 2025, there was a significant increase in export sales. Compared
to the previous year, exports increased [3]. This demonstrates the high competitiveness of
Moldovan IT companies in the international market.

Another factor driving growth is the capital structure of companies. Approximately 60%
of export revenues are generated by companies with local capital, while 40% come from
companies with foreign investment. This indicates the active involvement of both domestic
businesses and international investors in the development of the country’s IT ecosystem.

Custom Software accounts for the largest share of export revenue—62.01 million lei,
with a 49% contribution—which significantly exceeds the figures for other types of activities.
This confirms the high level of specialization of Moldovan companies in the development of
software products and customized solutions for international clients. Data Processing and Web
Page Administration rank second. This segment includes services for managing digital
platforms, data processing, and supporting online services. The third most significant sector is
IT Consulting. This segment includes consulting services in the areas of digital transformation,
software implementation, and optimization of companies’ IT infrastructure. Call center services
also account for a significant share. This segment is actively developing thanks to the high level
of foreign language proficiency among Moldovan specialists and the relatively low cost of
labor. Editing of other software products accounts for the smallest share among the top 5, but
this segment also plays an important role in the software development chain.

Thus, the structure of Moldova’s IT services exports shows a strong focus on software
development, data processing, and IT consulting, which is in line with global trends in the
technology industry.

Despite the dominant role of exports, the domestic IT services market in the Republic
of Moldova will undergo a qualitative transformation by 2025. It will transform from a
supporting segment into a strategic platform for innovation, driven by both government
procurement and the growing automation needs of local businesses.

According to the 2025 Activity Report of Moldova IT Park (MITP) residents, revenue
from services sold on the domestic market totaled 184.8 million lei. Although the domestic
market accounts for only about 2% of MITP’s total revenue (with exports accounting for 98%),
its importance for the country’s digital resilience is growing. In leu terms, domestic sales
showed a 13% increase compared to the previous year (2025), confirming the overall trend
toward the digitalization of the national economy [3]. Large-scale national programs serve as
the key driver of the domestic market. An example of the deep integration of IT solutions into
public administration is the “Program for the Digitalization of the Internal Affairs System for
2022-2025 [7]. This initiative provides for:

» The creation and modernization of state information resources (Criminal Information
Registry, Automated Information System for Offense Records, etc.).

» The deployment of mobile and portable terminals for police officers (coverage in
district centers has reached 99.85%).
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» The development of the “MConnect” government platform to ensure data
interoperability.

According to statistical data, the main drivers of demand in the domestic market are:

» The financial sector and Fintech: the implementation of online banking and data
protection systems.

» Retail and e-commerce: the transition of local retail chains to omnichannel sales
models.

» Cybersecurity: growing demand for critical infrastructure protection services, as
highlighted in the IT Investment Guide for Moldova [3]

According to data from Ookla [8], a global leader in network analytics, Republic of
Moldova ranked 70th in mobile Internet with a speed of 61.71 Mbps, dropping three spots
compared to the previous year, and 50th in fixed broadband Internet with a speed of 152.49
Mbps in the global mobile internet speed ranking as of 2025. In total, mobile internet was tested
in 104 countries worldwide, and fixed broadband internet in 152 countries worldwide.

Among our neighbors, Romania also dropped four spots and ranks 56 (82.72 Mbps) for
mobile internet access speed and 16th (with a speed of 273.44 Mbps) for fixed broadband
internet. Ukraine ranks 86 and 77, respectively. In terms of fixed internet speed, our country
demonstrates higher performance indicators compared to the United Kingdom, Austria, Cyprus,
Latvia, Germany, Italy, Estonia, Russia and Bulgaria. In 2025, Singapore ranks first globally
for fixed internet connectivity, with an average speed of 420.92 Mbps. The top ten also included
the United Arab Emirates, Hong Kong, several European countries, and the United States,
which ranked 8th with a speed of 308.11 Mbps. Russia ranks 79th in this segment with a speed
of 91.30 Mbps. The lowest fixed internet speeds were recorded in countries such as Ethiopia,
Cameroon, Afghanistan, Turkmenistan, Syria, and Cuba, where speeds do not exceed 3—4
Mbps. In the mobile internet speed, the United Arab Emirates and other wealthy Arab
monarchies lead the way. Bulgaria, Brazil, Georgia, and South Korea also rank highly. Among
Western European countries, only Denmark made it into the top ten. Ukraine ranks 86th in this
segment with a speed of 44.98 Mbps.

Table 1. The Speedtest Global Index 2025

Mobile Internet Fixed Broadband Internet
Country Mbps Country Mbps
1 | United Arab Emirates 681.18 1 Singapore 420.92
Qatar 583.12 2 United Arab | 398.42
Emirates
7 | Bulgaria 250.80 71 | Bulgaria 93.97
56 | Romania 82.72 16 | Romania 273.44
70 | Rep.Moldova 61.71 50 | Rep.Moldova 152.49
86 | Ukraine 4498 77 | Ukraine 91.82

Source: elaborated by the authors using [8]

Human capital is the foundation of Moldova’s IT industry, and labor market trends in
2025 reflect both the sector’s rapid success and growing structural challenges. As of 2025,
25,803 specialists are officially employed by companies based at the Moldova Innovation
Technology Park [3]. The total number of people employed in the country’s IT sector, including
freelancers and employees of companies outside the park, exceeds 35,000. There has been
steady growth in staffing: in the first half of 2025 alone, the number of jobs at MITP increased
by more than 1,000.
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The IT sector continues to lead the national economy in terms of salary levels.
According to data from the National Bureau of Statistics (BNS RM) [5], the average nominal
gross salary in the information and communications sector in 2024—2025 is the highest in the
country, significantly exceeding the averages for other industries. Thus, the average salary at
MITP resident companies reached approximately 45,000-49,000 lei, making the sector the
most attractive for young professionals and contributing to the return of qualified personnel
from abroad. According to the MITP report, the average salary in the MITP sector was 49,850
lei in 2025.

The industry is becoming younger and more inclusive. Women constitute about 35% of
MITP employees, one of the highest rates in the region. The average age of workers in the
sector is 25-35, underscoring the role of IT as a key driver in retaining young people in the
country.

CHALLENGES OF THE MOLDOVAN IT SECTOR

Despite its growth through the Moldova IT Park, Moldova’s IT sector faces challenges:
a shortage of skilled workers due to emigration, a decline in mobile internet speeds (ranking
66th in 2025), and the need to adapt to regional economic instability. Key issues include the
“brain drain,” the gap between education and market needs, and the need to digitize traditional
industries.

Despite its export orientation, the domestic IT services market in the Republic of
Moldova will undergo a qualitative transformation by 2025. It is evolving from a supporting
segment into a strategic platform for innovation, driven by both government procurement and
the growing automation needs of local businesses. According to the 2025 financial reports of
Moldova Innovation Technology Park (MITP) residents, domestic market sales maintain stable
growth. Revenue from domestic services amounted to 18.9 billion lei. Although the domestic
market accounts for only 2% of MITP’s total revenue (with exports accounting for 98%), its
importance for the country’s digital sustainability is growing.

The main consumers of IT solutions within the country are:

» The public sector: Large-scale investments under the 2023-2030 Digital
Transformation Strategy are aimed at modernizing public services and ensuring their cross-
border compatibility with the EU [3, 6].

» Financial sector and retail: Local companies are actively investing in e-commerce,
fintech solutions, and customer experience management systems.

Despite high incomes, the labor market faces serious challenges:

» Skills shortage: The market’s annual demand is estimated at 4,000—6,000 new
professionals, while the education system produces half as many. An acute shortage of
personnel is felt even in government agencies, where a lack of ICT specialists is hindering the
implementation of digital solutions [3].

» Competition for talent: Moldovan companies are forced to compete for specialists
with global giants amid high demand for service exports, which already account for more than
25% of the country’s total service exports [4].

» Skills gap: There is a mismatch between the skills of university graduates and the
requirements of businesses focused on complex international projects in the fields of Al, cloud
technologies, and cybersecurity [6].

National digitalization programs have become a key driver of growth in the domestic
market. An example of the integration of IT solutions into public administration is the program
for the digitalization of the internal affairs system (2022-2025) [7]. Projects to create unified
digital platforms for law enforcement agencies enable the automation of processes, increasing
transparency and the speed of interagency coordination.
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CONCLUSIONS

The analysis of the IT sector in the Republic of Moldova shows that it is a leading
industry in the national economy. The achievement of a turnover of USD 1 billion by Moldovan
IT Park residents is a historic achievement abroad, confirming the effectiveness of public-
private partnerships and a unique tax regime.

However, to maintain future growth rates, it is necessary to shift the focus from simply
increasing the number of companies to qualitatively developing human resources and
supporting innovative product startups. Successful integration into the European economic
space will require Moldova not only to provide high-quality code but also to create a fully-
fledged digital ecosystem capable of retaining talent and generating its own intellectual
products. Provided a stable regulatory environment is maintained, the IT industry has the
potential to double its contribution to the country's GDP in the next five years, becoming the
foundation for the complete digital transformation of Moldovan society.

Also, the Digital Transformation Strategy of the Republic of Moldova for 2023-2030
[9] stipulates that by 2030, 100% of public services will be available in electronic format. The
key objectives of the Strategy are focused on the sustainable development of the country, such
as:

> Development of a digital society, where electronic services are accessible to all
citizens.

> Strengthening the ICT sector through investment in research and development
(R&D). Increasing the competitiveness of the Republic of Moldova on the global market by
creating an innovative and resilient economy.

> Enhancing the efficiency of public institutions through the widespread use of
technology. The government must be transparent, and administrative work - paperless.

> Ensuring a secure and inclusive digital environment, where personal data is protected
and cybersecurity is robust.

> Building a digital nation brand by promoting achievements in this field. Highlighting
our potential in the technology sector and creating a positive image of the country at the
international level.

Due to the national strategy, Moldova could increase its IT services exports from 1.5 to
2 billion US dollars by 2030 and enter the top 30 global outsourcing destinations. Also, future
measures to stimulate the growth of the national IT sector include reforming IT education,
creating regional hubs, transitioning from outsourcing to product-based companies, expanding
the IT park regime, and promoting Moldova as the most convenient outsourcing destination for
the EU and the US.
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Abstract: This paper analyzes global structural resilience by synthesizing findings from
the FM Global Resilience Index, identifying Denmark, Luxembourg, Singapore, Norway, and
Switzerland as leaders in business stability, risk management, and digitalization. It evaluates
key dimensions of risk, finding that while top nations excel in climate adaptation, energy
security, and logistics, global vulnerabilities persist regarding climate exposure, single-source
manufacturing, and social inequality. A special focus of this study is dedicated to the
vulnerability analysis of the Republic of Moldova. The article is based on a combined
qualitative and quantitative secondary data analysis using a comparative approach that utilizes
metrics from the FM Global Resilience Index, the World Bank Logistics Performance Index,
and the Legatum Prosperity Index. The methodology includes assessing national structural
resilience through the analysis of macroeconomics, climate adaptation, energy infrastructure,
logistics, and social cohesion.

Note: The article was elaborated within the Subprogram 030101 ,,Strengthening the
resilience, competitiveness, and sustainability of the economy of the Republic of Moldova in
the context of the accession process to the European Union”, institutional funding.

Keywords: FM Global Resilience Index, business environment stability, climate
change adaptation, energy security, supply chain resilience, social resilience, comparative
country analysis, risk management.
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INTRODUCTION

This time, characterized by escalating geopolitical tensions, climate change, and
economic instability, has made structural resilience one of the key factors determining national
competitiveness, long-term stability, and security. This study analyzes the main factors
determining global resilience through the lens of adaptation to physical climate change, energy
security, supply chain reliability, and social cohesion, using data from leading rankings such as
the FM Global Sustainability Index.

THE MAIN GOAL, METHODOLOGY AND DATA USES

The main objective of this study is to identify systemic factors of resilience alongside
structural vulnerabilities, thereby offering practical recommendations for enhancing the
adaptability of economic systems in conditions of high uncertainty. Also, this study evaluates
global structural resilience by analyzing factors driving macroeconomic stability, climate
change adaptation, and risk management across leading nations. A special focus of this study
is dedicated to the vulnerability analysis of the Republic of Moldova.

The methodology employs a mixed-methods approach, combining secondary data
analysis of global benchmarks (e.g., FM Global Resilience Index) with comparative country
analysis and multi-criteria risk evaluation of systemic vulnerabilities.

To comprehensively assessment structural resilience, the study uses secondary data
from three international sources: the FM Resilience Index (macroeconomic stability), the World
Bank Logistics Performance Index (logistics), and the Legatum Prosperity Index (social
dimension). The analysis covers current macro trends through 2026, reflecting the impact of
geopolitical shifts, the energy transition, and the restructuring of logistics chains.

RESULTS

According to the FM Global Resilience Index, the countries that offer the most stable
business environments and economies are [1, 2]:

1. Denmark: A global leader thanks to its high productivity, educated workforce, and
advanced cybersecurity.

2. Luxembourg: It has an extremely stable economy and solid physical infrastructure.

3. Singapore: The only Asian country in the global top rankings, recognized for its risk
management and digitalization.

4. Norway

5. Switzerland

Therefore, according to the FM Global Resilience Index, Denmark (100.0),
Luxembourg (98.4), and Singapore (97.5) top the rankings, demonstrating strong performance
in cybersecurity, climate risk management, and economic stability. Denmark, Luxembourg, and
Singapore top the FM Resilience Index ranking for structural resilience, due to their high
productivity, financial stability, and high-quality logistics infrastructure. Close the top five are
Norway (97.3) and Switzerland (97.2), although the analysis shows that even leading
economies are vulnerable in the face of new digital and environmental threats. This analysis
revealed that, with European models dominating, the main risk for the leading countries remains
their external dependence on imported resources or technologies.

1) According to the FM Global Resilience Index, countries’ resilience to natural
disasters and climate change is as follows:

1. Countries least exposed/with a very high capacity for adaptation: Monaco, Iceland,
Ireland.
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2. Most vulnerable areas: countries such as the Philippines or India face massive
exposure to extreme weather events and have fewer resources to manage the immediate
consequences.

Monaco, Iceland, and Ireland have the highest climate security sub-indices, due to their
geographic location and preventive investments. At the same time, the Philippines (48.92
points) and India are characterized by high vulnerability to natural disasters and low adaptive
capacity, which is hindering their economic recovery.

2) Energy security - measures a country’s ability to ensure affordable, stable, and
sustainable energy without critical geopolitical dependencies. Key indicators: diversification of
energy sources, share of renewable energy, independence from imports, and efficiency of
electrical grids. Top-performing countries: Sweden, Denmark, and Finland lead the rankings
thanks to their rapid transition to green energy and advanced storage technologies.
Vulnerabilities: countries that rely exclusively on a single supplier of gas or oil (as was the case
for many European nations before 2022).

According to data from the FM Resilience Index, Eurostat, and the World Energy
Council, Sweden, Denmark, and Finland lead in energy security due to their extensive
diversification and high share of renewable energy. The main vulnerabilities stem from high
dependence on fossil fuel imports in countries such as Cyprus and Malta, as well as the risks
associated with the intermittency of renewable energy sources in the absence of adequate
storage systems.

3) Supply chain resilience — measures an economy’s ability to maintain the flow of
goods, raw materials, and components even during crises (pandemics, wars, maritime
blockades). Key indicators: quality of logistics infrastructure (ports, railways), customs
transparency, supplier diversification, and domestic production capacity. Top-performing
countries: Singapore, Germany, and the United States (according to the World Bank Logistics
Performance Index). These countries have highly technologically advanced logistics hubs and
fast alternative routes. Vulnerabilities: massive global dependence on semiconductors from
Taiwan or on industrial production concentrated solely in China.

According to the World Bank’s official portal, the World Bank Logistics Performance
Index (LPI), which provides comprehensive country rankings based on the quality of ports,
railways, customs clearance, and the speed of alternative routes, as well as the World Bank’s
Logistics Performance Index, Singapore (4.3 points), Germany (4.1 points), and the United
States (3.8 points) are the leaders in supply chain resilience, providing high-speed and high-
quality infrastructure. Critical vulnerabilities in the global economy include the concentration
of semiconductor production in Taiwan (more than 50% of the market) and dependence on
industrial production in China (up to 70% in certain sectors).

Romania, Republic of Bulgaria, and Republic of Moldova represent three different
levels of resilience, illustrating a spectrum within the European region ranging from developed,
integrated systems to developing ones that are vulnerable to external shocks. According to the
latest data from the FM Resilience Index and the World Bank Logistics Performance Index
(LPI), the rankings and key indicators for these countries are as follows:

Table 1. Comparative country profile

FM World
No | Country ﬁeg;l;ence Ei"lllk Core Strengths Key Vulnerabilities
Position Score
Diversified Customs bureaucracy, river
1 Romania Top 50 3.2 energy sector, EU | flooding risks, severe inter-
financial stability. | regional infrastructure gaps;
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™M World
No | Country ﬁlegzl;ence E;‘Ilk Core Strengths Key Vulnerabilities
Position Score
prolonged bureaucratic
customs clearance processes.
Developed port Political volatility, extremely
infrastructure, high industrial energy
2 Bulgaria 60 - 65 3.2 integration into intensity, historical
the EU logistics dependency on monolithic
network. hydrocarbon pathways.
Rapid energy High import dependency,
sector reforms, shortage of logistics capacity,
3 Moldova 88.(51'2 2.5 strong financial severe exposure to regional
points) backing from the | military conflicts, low private
EU. capital inflow.

Source: elaborated by the author used summary data from FM Resilience Index, World Bank
Logistics Performance Index (LPI)

Romania represents the regional stabilizer. By Business Environment and
Macroeconomics indicators - the country ranks among the world’s 50 most resilient economies,
according to FM Global. This is driven by high levels of foreign direct investment and its status
as a full member of the EU [4]. By the indicators of Supply Chains and Logistics, the scores
3.2 points on the LPI index, thanks to the strategic importance of the Port of Constanta on the
Black Sea. The main vulnerability is the relatively slow (by EU standards) customs clearance
process and the infrastructure gap between regions. By the indicators of Energy and Climate,
according the OECD data, Romania enjoys a high degree of energy independence thanks to
its own resources (natural gas, hydropower, and nuclear power), but the National Adaptation
Strategy identifies risks of droughts and river flooding in the eastern regions [5].

Romania
Rank: 41 Score: 74.1

This is a top 50 ranked country.

v

— )

Figure 1. Romania ranks 41th in the FM Resilience Index with an overall score of 74.1

Source: https://www.fm.com/resources/resilience-index/explore-the-data/?
&cr=ROU&sn=ex|[1]
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Republic of Bulgaria represents the industrial and logistics Hub. By the indicators
Business Environment and Macroeconomics: ranks in the second tier of the FM Global Index.
Demonstrates financial stability, underpinned by a hard peg of the national currency (the lev)
to the euro. By the indicators Supply Chains and Logistics: shares a score of 3.2 points on the
LPI with Romania. The ports of Varna and Burgas, as well as trans-European transport
corridors, ensure a steady flow of goods [6]. By the indicators Energy and Climate: Bulgaria is
actively reducing its dependence on a single hydrocarbon supplier by accelerating the
construction of interconnectors with Greece, but its industry’s energy intensity remains among
the highest in the EU.

|~ 4

Bulgaria
Rank: 47 Score: 69.2

This is a top 50 ranked country.

*

Figure 2. Bulgaria ranks 47th in the FM Resilience Index with an overall score of 69.2

Source: https://www.fim.com/resources/resilience-index/explore-the-data/?
&cr=ROU&sn=ex[1]

Republic of Moldova represents overcoming structural crises. By the indicators
Business Environment and Macroeconomics: Moldova ranks 88th in the FM Resilience Index
with an overall score of 51.2.

Figure 3. Moldova ranks 88th in the FM Resilience Index with an overall score of 51.2

Source: https://www.fim.com/resources/resilience-index/explore-the-data/?
&cr=MDA&sn=ex[1]
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The country has been hit by a cascade of external shocks (rising energy prices, proximity
to military conflict), which limits the inflow of private capital [7]. By the indicators Supply
Chains and Logistics: The LPI score is 2.5 points. The economy suffers from a lack of high-
tech logistics hubs, but its status as an EU candidate country serves as an “anchor” for
reforms to transportation infrastructure. By the indicators Energy Security: A critical area that
is currently being actively strengthened. Moldova has made a breakthrough by synchronizing
its power grids with the European ENTSO-E system and building new interconnections with
Romania, thereby reducing its vulnerability to geopolitical blackmail.

The Southeastern European corridor presents a fragmented resilience landscape, where
EU integration acts as the primary differentiator between the stable models of Romania and
Bulgaria and the transitional, high-vulnerability economy of Moldova. While Romania and
Bulgaria leverage structural stability, Moldova is pivoting toward risk mitigation through
strategic energy and infrastructure synchronization with the EU, indicating that institutional
alignment is critical for regional economic security.

4) Social Resilience - measures a community’s ability to remain united, prevent
conflicts, and protect vulnerable citizens during crises. Key indicators: level of trust in the
government, equal access to healthcare, literacy rate, and social safety nets (welfare, pensions).
Top-performing countries: Norway, Finland, and New Zealand (according to the Legatum
Prosperity Index). These societies have high social cohesion and widespread trust in state
institutions. Vulnerabilities: extreme economic inequality and misinformation, which lead to
polarization and social fragmentation.

According to data from the Legatum Prosperity Index, which assesses the Social Capital
subindex and related components of social stability, the exact indicators and metrics for each
country are distributed as follows:

Detailed data on the leading countries¥= Norway consistently ranks 3rd in the world in
terms of overall social capital. The level of trust in institutions exceeds 75%, and in terms of
personal freedoms and inclusivity, the country holds the undisputed top spot globally. Finland
ranks among the top 5 in the world in terms of trust in government institutions and the legal
system. Coverage of the population by basic social protection measures (social benefits and
pensions) stands at 100%. Over the past decade, New Zealand has consistently been recognized
as one of the world’s leaders in the effectiveness of local communities. The level of civic
engagement and trust among citizens (interpersonal capital) keeps the country in the top ten
global economies in terms of social cohesion.

$
N

Figure 4. Legatum Prosperity Index for Moldova
Source: hitps://index.prosperity.com/globe[9]
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Moldova is 70th in the overall Prosperity Index rankings. Since 2011, Moldova has
moved up the rankings table by 23 places. Moldova performs most strongly in Education and
Living Conditions but is weakest in Natural Environment. The biggest improvement compared
to a decade ago came in Living Conditions.

Analytical reports from the Legatum Institute and the World Bank highlight systemic
risks to social stability:

» A crisis of trust: According to research, the average global level of trust in
communities and trust in neighbors has declined by an average of 6 percentage points in recent
years (in developing countries, the decline reached up to 17 percentage points).

» Access to Healthcare: In countries with high levels of social inequality (as measured
by the Gini coefficient), the difference in life expectancy between high- and low-income groups
ranges from 7 to 10 years.

» Social protection gap: Globally, despite progress (for the first time, more than 52.4%
of the population is covered by at least one type of social benefit), 3.8 billion people remain
completely unprotected in the face of crises.

CONCLUSIONS

This study confirms that structural resilience, driven by cybersecurity, energy
diversification, and logistics, is key to national stability, with Denmark, Luxembourg, and
Singapore leading global rankings. However, reliance on external resources and concentrated
supply chains creates significant vulnerabilities, necessitating a transition toward localized,
diversified economic systems and stronger infrastructure, particularly within the varied stability
models of Romania, Bulgaria, and Moldova.

Within the European region, the Republic of Moldova (ranked 88th in the FM Resilience
Index with an overall score of 51.2) represents a clear example of a small, open economy
undergoing deep systemic crises while transforming its structural vulnerabilities into strategic
opportunities. Due to its exposure to a cascade of severe external shocks - including geopolitical
instability from its proximity to a military conflict and high energy price volatility—the country
has historically been one of the most sensitive to regional disruptions.

Moldova's current structural resilience across key sectors is defined by the following
dimensions:

» Energy Security (The Main Breakthrough): Despite a historical dependence on a
single supplier and a lack of domestic fossil resources, the country has achieved a critically
important step toward autonomy. The synchronization of its power grids with the European
ENTSO-E system and the diversification of supply channels have successfully mitigated the
risks of energy blackmail, shifting Moldova from a vulnerable node into an active participant
in regional integration.

» Supply Chains and Logistics (The Critical Vulnerability): A low score on the World
Bank's Logistics Performance Index (LPI of 2.5 points) underscores a severe shortage of high-
tech logistics hubs, deteriorated transport infrastructure, and persistent customs barriers that
hinder fluid trade.

* Macroeconomics and Business Environment: Proximity to an active conflict zone
naturally limits the influx of private foreign direct investment (FDI). However, its status as an
EU candidate country serves as a vital institutional "anchor" that stabilizes the macroeconomic
framework, guarantees financial support from international partners, and drives targeted
structural reforms.

Moldova’s position demonstrates that under conditions of extreme uncertainty, severe
crises can act as catalysts for rapid modernization. To enhance its national competitiveness, the
country’s primary task is to convert European integration funding into the physical
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modernization of its transport networks, the deployment of energy storage systems, and the
long-term stabilization of its domestic economy.
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Abstract: The underrepresentation of women in science, technology, engineering, and
mathematics (STEM) remains one of the most persistent challenges facing knowledge-based
economies. Despite substantial progress in female educational attainment and labour market
participation, gender disparities continue to characterize STEM education, employment,
research productivity, and leadership positions. This paper analyses global trends in women's
participation in STEM, identifies the structural and socio-cultural determinants of gender
inequality, and examines the implications of gender gaps for economic development and
innovation performance. Using data from UNESCO, OECD, the World Economic Forum, and
national statistical agencies, the study demonstrates that while women represent approximately
one-third of researchers worldwide, their participation varies considerably across regions and
disciplines. The findings reveal that the principal challenge is no longer access to education but
rather retention and career advancement, commonly referred to as the "leaky pipeline." The
article argues that increasing women's participation in STEM is both a social justice imperative
and an economic necessity, as gender diversity contributes positively to innovation capacity,
productivity growth, and sustainable development.
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INTRODUCTION

The Fourth Industrial Revolution has fundamentally transformed labour markets and the
global economy by increasing the importance of scientific knowledge, technological
innovation, and digital competencies. In this context, science, technology, engineering, and
mathematics (STEM) have become strategic sectors that determine national competitiveness,
productivity growth, and long-term economic development. The increasing digitalisation of
economies, the transition toward green technologies, and the rapid development of artificial
intelligence have significantly increased the demand for highly qualified STEM professionals.

However, despite these transformations, women remain significantly underrepresented
in many STEM fields. The persistence of gender disparities in scientific and technological
professions constitutes both a social and an economic challenge. From the perspective of human
capital theory, the underutilisation of women's talents represents a substantial loss of productive
potential. From the perspective of innovation economics, limited gender diversity reduces the
range of perspectives necessary for scientific creativity and technological advancement.

The issue of women's participation in STEM has attracted increasing attention among
policymakers, international organisations, and researchers. The United Nations Sustainable
Development Goals, particularly Goal 5 on gender equality and Goal 9 on innovation and
infrastructure, recognise the importance of increasing female participation in scientific and
technological sectors. Similarly, the European Union, UNESCO, and the OECD have adopted
numerous initiatives aimed at reducing gender disparities in education and employment.
Despite these efforts, progress has been uneven and relatively slow. Global statistics indicate
that women represent approximately one-third of all researchers and less than one-third of the
STEM workforce. Furthermore, female representation decreases substantially at successive
career stages, especially in engineering, information technology, and senior academic positions.

LITERATURE REVIEW

The academic literature on women in STEM has evolved considerably during the past
three decades. Earlier studies focused primarily on gender differences in cognitive abilities and
educational preferences. Contemporary research, however, increasingly recognises that gender
disparities are predominantly the result of social, institutional, and cultural factors.

Human Capital Theory suggests that educational and occupational choices are
influenced by investments in skills and expected economic returns. According to this
perspective, individuals choose educational pathways that maximise their future income and
employment opportunities. However, the human capital approach alone cannot explain
persistent gender disparities in STEM. Women today attain higher education at rates equal to
or greater than men in many countries, yet significant occupational segregation remains.

Gender Role Theory argues that social norms and stereotypes influence individual
aspirations and career choices. Girls are often socialised to perceive mathematics, engineering,
and technology as masculine domains, resulting in lower self-confidence and reduced
participation in these disciplines.

The concept of the "leaky pipeline" remains one of the most influential frameworks for
understanding women's underrepresentation in STEM. The theory suggests that female
participation declines progressively at each educational and professional stage, resulting in
significantly lower representation among senior researchers and leaders.

Recent studies also highlight the importance of intersectionality, demonstrating that
gender inequalities are compounded by factors such as ethnicity, socioeconomic background,
and geographical location.
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METHODOLOGY

This study employs a descriptive and comparative analytical approach based on
secondary data obtained from international organisations, including UNESCO, OECD,
Eurostat, and national statistical agencies. The analysis focuses on four dimensions: STEM
education, STEM employment, career advancement and leadership, economic implications of
gender disparities. Comparative statistical analysis is used to identify regional trends and policy
implications.

GLOBAL TRENDS IN WOMEN'S PARTICIPATION IN STEM

Understanding global patterns of women's participation in STEM is essential for
assessing progress toward gender equality and identifying the structural barriers that continue
to limit female representation in scientific and technological professions. Table 1 demonstrates
that significant gender disparities persist throughout the entire STEM ecosystem despite
substantial progress in women's educational attainment. The smallest gender gap is observed in
overall STEM employment (20%), suggesting that women increasingly participate in scientific
and technical professions. However, the relatively higher proportion of women in the STEM
labour force is largely driven by their concentration in life sciences, healthcare, and education-
related scientific occupations rather than in high-technology and engineering sectors.

Table 1. Global Indicators of Gender Representation in STEM, 2025

Indicator Women |Men |Gender Gap
(%) (%) (percentage points)

Researchers worldwide 33 67 34

STEM graduates worldwide 35 65 30

Employment in STEM occupations (global 40 60 20

average)

Employment in engineering occupations |18 82 64

Employment in computer science and ICT |20 80 60

Senior STEM leadership positions 10 90 80

Source: Compiled by the author based on UNESCO Institute for Statistics (2025), OECD
(2025), and the World Economic Forum (2025).

The data reveal a pronounced vertical and horizontal segregation within STEM
professions. Horizontal segregation is reflected in the substantial underrepresentation of women
in engineering and information and communication technologies, where the gender gaps reach
64% and 60%, respectively. These fields remain among the most male-dominated professional
domains globally and are often associated with higher salaries, greater innovation potential, and
stronger career advancement opportunities.

An even more concerning finding is the severe underrepresentation of women in senior
STEM leadership positions, where women occupy only approximately 10% of decision-making
roles. The 80%-point gap between men and women in leadership indicates that barriers to
advancement remain deeply embedded in scientific institutions and technological industries.
This pattern supports the "leaky pipeline" hypothesis, according to which female participation
decreases progressively at successive career stages.
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The comparison between educational attainment and employment outcomes is equally
revealing. Although women account for approximately 35% of STEM graduates globally, their
representation among researchers and senior professionals remains significantly lower. This
discrepancy suggests that increasing access to education alone is insufficient to achieve gender
equality in STEM. Structural factors, including occupational stereotypes, unequal caregiving
responsibilities, implicit bias in promotion and recruitment, and limited access to professional
networks, continue to constrain women's career progression.

From an economic perspective, these disparities represent a substantial underutilisation
of human capital. Given the growing global demand for highly qualified STEM professionals,
the persistent exclusion of women from high-value technological occupations may contribute
to labour shortages, reduce innovation capacity, and limit long-term economic growth.
Consequently, policies aimed at improving female retention and advancement in STEM should
be considered not only instruments of social justice but also strategic investments in economic
competitiveness and sustainable development.

REGIONAL ANALYSIS

The figure illustrates substantial cross-country differences in the representation of
women in STEM occupations. Although the global average indicates that women constitute
approximately 40% of the STEM workforce, the data reveal considerable heterogeneity, with
female participation ranging from 42% to 57% among the countries presented. Such variation
suggests that women's representation in STEM is determined not solely by the level of
economic development but rather by a complex interaction of institutional, historical,
educational, and socio-cultural factors.

The most notable finding is the leading position of Mongolia, where women account for
57% of all STEM employment. This result challenges the traditional assumption that highly
industrialised economies necessarily provide the most favourable conditions for women's
participation in science and technology. The Mongolian case demonstrates that high female
representation can be achieved when educational opportunities are relatively equitable and
women have broad access to professional occupations. Similarly, Belarus, Lesotho, and several
Eastern European countries maintain relatively high female participation rates, partly reflecting
historical educational traditions that encouraged women's engagement in mathematics,
engineering, and scientific professions.

Another important observation is the presence of considerable regional diversity.
Several Latin American countries, including Barbados, Uruguay, Brazil, and Argentina,
demonstrate female participation rates significantly above the global average. This pattern may
be explained by comparatively high female enrolment in higher education and public policies
promoting gender equality in professional occupations. Nevertheless, previous research
indicates that these relatively favourable participation rates often coexist with significant
inequalities in career advancement and leadership representation. The results also suggest that
aggregate participation rates may conceal important forms of occupational segregation. In many
countries, women are disproportionately concentrated in life sciences, healthcare,
environmental sciences, and educational research, whereas engineering, information
technology, and advanced manufacturing remain predominantly male-dominated sectors.
Consequently, a high overall proportion of women employed in STEM does not necessarily
imply the achievement of genuine gender equality across all scientific and technological
disciplines. The figure further highlights the importance of institutional and cultural
determinants of gender equality in STEM. The coexistence of both developed economies, such
as the United States and Switzerland, and middle-income countries, such as Mongolia and
Kyrgyzstan, among the leaders in female STEM participation indicates that gross domestic
product per capita is not the principal determinant of gender outcomes. Instead, educational
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policies, labour market structures, family support systems, and cultural attitudes toward
women's employment appear to play a more decisive role.
Worldwide* 40%
Meongeolia 57%
Belarus 54%
Lesotho 52%
United States 52%
Barbados 50%
Kiribati 49%
Morth Macedonia 49%
Myanmar 49%
Dominican Rep. 49%
Uruguay 47%
Brazil 47%
Philippines 47%
Albania 46%
Cambodia 46%
Kyrgyzstan 44%
Argentina 44%
Bosnia and Herzegovina 44%
Portugal 43%
Israel 43%
Thailand 43%
Switzerland 43%
Guyana 42%
Nauru 42%

Figure 1. Share of Women Employed in STEM Occupations by Country, 2023
Source: Author's elaboration based on data from the International Labour Organization
(ILO), as reproduced in Statista (2024), Share of women employed in STEM fields worldwide
and in selected countries in 2023.

From a theoretical perspective, the findings support both Human Capital Theory and the
Leaky Pipeline Theory. While educational opportunities for women have expanded
considerably, significant disparities remain in terms of occupational specialisation, career
progression, and leadership representation. The persistence of these inequalities indicates that
increasing women's access to STEM education alone is insufficient to achieve gender parity.
Structural barriers, including gender stereotypes, unequal distribution of caregiving
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responsibilities, limited access to professional networks, and implicit bias in recruitment and
promotion, continue to constrain women's career trajectories.

From an economic perspective, the underrepresentation of women in certain STEM
fields represents an inefficient allocation of human capital. As the global demand for highly
qualified STEM professionals continues to increase, economies that fail to fully utilise female
talent risk exacerbating labour shortages, reducing innovation capacity, and limiting long-term
productivity growth. Therefore, policies aimed at increasing women's participation in STEM
should focus not only on expanding access to education but also on improving retention, career
advancement, and leadership opportunities.

Overall, the findings demonstrate that meaningful progress toward gender equality in
STEM requires comprehensive and multidimensional policy interventions. Countries with
relatively high female participation provide evidence that institutional support, inclusive
educational systems, and gender-sensitive labour market policies can substantially reduce
disparities and contribute to a more diverse and innovative scientific workforce.

STRUCTURAL DETERMINANTS OF GENDER INEQUALITY IN STEM

Despite significant progress in female educational attainment and labour force
participation, gender inequalities remain deeply embedded in STEM professions. The
persistence of these disparities cannot be attributed to a single factor but rather to the interaction
of socio-cultural, institutional, and economic determinants that influence women's educational
and professional trajectories.

Gender stereotypes continue to shape educational aspirations and career choices from
an early age. Scientific and technological professions have traditionally been perceived as
masculine domains requiring analytical and technical skills that are often culturally associated
with men. Consequently, girls frequently receive less encouragement to pursue mathematics,
engineering, and computer science, despite demonstrating academic performances comparable
to or even exceeding those of boys.

Research based on the expectancy-value theory suggests that career choices are
significantly influenced by self-perceptions and social expectations. Women often
underestimate their abilities in mathematics and technology-related subjects, reducing their
likelihood of selecting STEM educational pathways. Such stereotypes contribute to horizontal
segregation, whereby women are concentrated in biological sciences and healthcare while
remaining underrepresented in engineering and information technology

Occupational segregation remains one of the most visible manifestations of gender
inequality in STEM. According to OECD statistics, women account for approximately 50% of
professionals in life sciences but only 18% in engineering and 20% in computer science. This
imbalance reflects not only differences in educational preferences but also structural barriers
within labour markets. Women often encounter difficulties in accessing high-paying
technological occupations and are less likely to occupy decision-making and leadership
positions. This phenomenon is commonly described as the "glass ceiling", referring to invisible
institutional barriers that prevent women from advancing to senior positions despite equivalent
qualifications and performance.

The underrepresentation of women in leadership positions has significant implications
for organisational diversity and innovation. Female leaders often play an important role in
mentoring younger generations of scientists and contributing to more inclusive institutional
cultures. Therefore, increasing women's representation in leadership positions is essential for
achieving sustainable progress toward gender equality.

The unequal distribution of unpaid care work represents another major obstacle to
women's advancement in STEM careers. Despite increasing female labour market participation,
women continue to assume a disproportionate share of household and caregiving
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responsibilities. Scientific careers often require long working hours, geographical mobility, and
continuous productivity, conditions that may conflict with family responsibilities.
Consequently, many women reduce their professional activities or leave STEM occupations
entirely during childbearing and caregiving periods.

The COVID-19 pandemic further exposed these inequalities. Female researchers
experienced greater reductions in scientific productivity than their male counterparts due to
increased domestic responsibilities and limited access to research facilities. The long-term
consequences of these disruptions continue to affect women's publication records and career
progression. Although explicit discrimination has declined considerably, implicit bias remains
an important factor influencing recruitment, promotion, and access to research funding.
Numerous studies indicate that identical scientific applications are frequently evaluated
differently depending on the applicant's gender.

Women are also less likely to receive prestigious research grants and are
underrepresented in scientific advisory bodies and editorial boards. Such institutional biases
contribute to lower visibility and reduced opportunities for professional advancement.
Consequently, gender inequalities in STEM should be understood as systemic phenomena
requiring comprehensive policy interventions rather than individual adaptation strategies. One
of the most influential frameworks for understanding women's underrepresentation in STEM is
the concept of the "leaky pipeline." This theory describes the progressive decline in female
representation at successive educational and professional stages. Although women have
achieved near parity in undergraduate education in many countries, their representation
decreases significantly during postgraduate studies, doctoral programmes, postdoctoral
research, and senior academic positions.

Several factors contribute to this process: insufficient mentoring opportunities, limited
professional networks, work-life balance challenges, implicit bias in promotion procedures,
organisational cultures that remain predominantly male-dominated.

The transition from doctoral education to permanent research positions represents one
of the most critical stages in the pipeline. Empirical studies indicate that women are more likely
than men to leave academic careers during this period due to career uncertainty and family
responsibilities.

The consequences of the leaky pipeline extend beyond individual careers. The departure
of highly qualified women from STEM professions represents a substantial loss of human
capital and reduces the diversity necessary for scientific innovation. Furthermore, the limited
presence of women in senior positions reduces the availability of female role models and
mentors for younger generations. Addressing the leaky pipeline therefore requires interventions
throughout the entire educational and professional lifecycle rather than focusing exclusively on
increasing female enrolment in STEM programmes.

ECONOMIC AND SOCIAL IMPLICATIONS OF GENDER GAPS IN STEM

The underrepresentation of women in STEM has significant economic and social
consequences that extend far beyond issues of equality and social justice. From the perspective
of human capital theory, gender disparities in STEM represent an inefficient utilisation of
productive resources. Governments invest substantial resources in female education, yet labour
market barriers prevent many women from fully contributing to scientific and technological
development. The loss of female talent contributes to labour shortages in high-technology
sectors and reduces the availability of highly qualified professionals capable of responding to
emerging global challenges. A growing body of evidence suggests that diversity contributes
positively to innovation outcomes. Diverse research teams are more likely to generate creative
solutions, challenge established assumptions, and produce higher-quality scientific outputs.
Increasing women's participation in STEM therefore contributes directly to innovation capacity
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and economic competitiveness. Countries that successfully integrate women into scientific and
technological professions may benefit from greater productivity, enhanced research
performance, and more dynamic labour markets. Gender equality in STEM also has broader
societal implications. Female scientists frequently contribute to research areas that directly
affect social welfare, including healthcare, education, environmental sustainability, and social
innovation. Moreover, the visibility of women in scientific professions challenges traditional
gender stereotypes and encourages future generations of girls to pursue careers in science and
technology. Consequently, increasing women's participation in STEM contributes not only to
economic development but also to social transformation and inclusive growth.

FUTURE PERSPECTIVES AND POLICY RECOMMENDATIONS

Despite persistent challenges, recent developments provide reasons for optimism.
Increasing public awareness of gender inequalities and the growing demand for STEM
professionals have encouraged governments and international organisations to implement
policies aimed at improving female participation and retention. Future progress will depend on
the adoption of comprehensive and multidimensional strategies. First, educational interventions
should begin early. Schools must actively encourage girls to develop interests in mathematics,
science, and technology through inclusive teaching methods and exposure to female role
models. Second, mentorship and networking opportunities should be strengthened. Professional
networks and mentoring programmes facilitate career advancement, increase visibility, and
provide essential support during critical career transitions. Third, labour market institutions
should promote greater flexibility. Family-friendly policies, parental leave, and affordable
childcare services are essential for reducing career interruptions and improving retention.
Fourth, organisations should implement transparent recruitment and promotion procedures.
Regular monitoring of gender disparities in salaries, promotions, and leadership representation
can help identify and eliminate institutional biases. Finally, increasing female representation in
leadership positions should become a strategic priority. Women leaders contribute to more
inclusive organisational cultures and play a critical role in supporting future generations of
female scientists.

The evidence presented throughout this study suggests that achieving gender equality in
STEM requires systemic and long-term commitment. Policies that focus exclusively on
increasing female enrolment in educational programmes are insufficient. Sustainable progress
depends on creating institutional environments that support women's participation, retention,
and advancement throughout their professional careers. Ultimately, increasing women's
participation in STEM is not merely a matter of social justice; it is an economic imperative and
a prerequisite for building innovative, resilient, and sustainable societies capable of addressing
the complex challenges of the twenty-first century.

CONCLUSION

The analysis demonstrates that, despite considerable progress in women's educational
attainment and labour market participation, significant gender disparities persist in STEM
fields. Women remain underrepresented in engineering, information technology, and leadership
positions, highlighting the continued existence of structural and institutional barriers. The
findings confirm that the main challenge is not access to STEM education but rather the
retention and advancement of women throughout their professional careers. Factors such as
gender stereotypes, occupational segregation, work-life balance challenges, and implicit bias
continue to contribute to the "leaky pipeline" phenomenon. From an economic perspective, the
underrepresentation of women in STEM represents an inefficient use of human capital and
limits innovation capacity and economic competitiveness. Therefore, promoting gender
equality in STEM should be considered both a social imperative and a strategic investment in
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sustainable development. Future efforts should focus on comprehensive policies that support
women's participation, retention, and leadership in STEM, including mentorship programmes,
equal opportunities in recruitment and promotion, and family-friendly workplace practices.
Creating more inclusive scientific and technological environments is essential for fully utilising
the potential of both women and men and for addressing the complex challenges of the twenty-
first century.
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ECONOMIC MODERNIZATION OF THE APPLE SECTOR IN
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Viorel Turetski

Academy of Economic Studies of Moldova, Republic of Moldova
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Abstract: The article analyzes the structural transformation of the fruit-growing sector
in the Republic of Moldova within the context of agricultural development and the reorientation
of exports. It highlights the strategic role of agriculture in the national economy, as well as the
significance of horticultural products in foreign trade. Apples hold a dominant position within
agricultural exports, underscoring their importance for sectoral performance and the trade
balance.

Current conditions are driving a shift in export flows toward markets with high standards
for quality, food safety, and traceability, necessitating the adaptation of production technologies
and varietal structures to meet consumer demands. The study highlights the transition from
extensive systems to intensive and super-intensive orchards, which are characterized by higher
productivity and economic efficiency. Emphasis is placed on the importance of high-quality
planting material, modern rootstocks, and effective certification systems as key factors in
enhancing the competitiveness and sustainability of the fruit-growing sector.

Keywords: fruit growing, apple, export, planting material, super-intensive system,
competitiveness.
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NKOHOMMNYECKA MOJAEPHU3ALIUA HA CEKTOPA HA
ABDBJIKUTE B MOJIIOBA: IIOCAABYEH MATEPHUAJI U
UHTEH3U®PUKALNUA HA OBOIIIHUTE HACAKIAEHUA

Buopea Typeuxu

Axaoemus 3a ukonomuyecku uscieosanus Ha Monoosa
Hayuonanen uncmumym 3a ukoHomuuecku u3cie08aHus

Pe3rome: CraTusiTa aHanu3upa CTPYKTypHATa TpaHchopMalys Ha OBOIIAPCKUS CEKTOP
Ha PermyOnrika MoinioBa B KOHTEKCTa Ha arpapHOTO Pa3BUTHE M MTPEOPUEHTAIIMATA HAa U3HOCA.
[TomuepraBa ce cTpaTermueckara poisi Ha CeJICKOTO CTOMAHCTBO B HAIIMOHATHATA MKOHOMHMKA,
KaKTO W 3HAYUMOCTTA Ha TPaJMHAPCKHUTE MPOJIYKTH BB BHHIHATA THPTrOBUs. B pamkute Ha
arpapHus HU3HOC HGBHKHTC 3a€MaT AOMUHHUpAIIA MTO3UIHA, KOCTO IOTBHPIKAaBa TAXHOTO
3HAYCHHUE 32 CEKTOPHUTE PE3YJITATH U 32 THPTOBCKUS OaaHC.

HpI/I HACTOAIIUTC YCIOBUA UBHOCHUTEC ITOTOLHU CC IPECOPUCHTUPAT KbM ITa3apu C BUCOKU
CTaHIApPTH 33 Ka4eCTBO, OE30MACHOCT HA XPAHUTE U MPOCIIEIUMOCT, KOETO Hajlara aJlaliTupaHe
Ha IIPOU3BOACTBEHUTE TEXHOJIOTMM M COpPTOBATa CTPYKTypa KbM M3HMCKBAaHUATA Ha
norpedurenure. M3cieaBaneTo 0TKposiBa MPexoia OT EKCTCH3UBHU CUCTEMHU KbM WHTCH3UBHU
U CYNEPUHTEH3UBHHU HACAXKICHUS, XapaKTEPU3UPAIIU CE C MO-BHCOKA MPOU3BOJAUTEIHOCT U
MKOHOMHYECKa e(QEeKTHBHOCT. AKIEHTBT € IIOCTaBeH BBpPXYy 3HAUCHHETO Ha
BHUCOKOKAUCCTBCHHUA IMOCAABYCH MATCPpUaAJl, MOACPHUTC MTOAJIOKKHU U e(peKTI/IBHI/ITe CUCTEMHU 3a
cepTuduKanms Karo KIOYOBH (DAKTOpU 3a IOBHINABAHE HA KOHKYPEHTOCIIOCOOHOCTTa W
YCTOWYMBOCTTA HAa OBOIIAPCKHUS CEKTOP.

KawuyoBn aymm: oBomapctBo, s0BIKa, W3HOC, TOCAABYCH  MaTepuall,
CYTIEPUHTEH3MBHA CHCTEMa, KOHKYPEHTOCITOCOOHOCT.

BbBEJIEHHUE

ArpapHusT cexktop Ha PermyOnnka MoimoBa qonpuHacs ChIeCTBEHO 3a (HOPMUPAHETO
Ha OpyTHMS BBTPEIIEH MPOIYKT, CbC CPECH 5T OT Mpubau3uTenHo 7—11% npe3 nocieanure
TOJIMHH B 3aBUCUMOCT OT KIIMMATUYHUTE YCIOBHSI U UKOHOMHYECKHUTE TEHCHINH. 3HaYCHHETO
My € OIlIE¢ MO-U3pa3eHO BBbB BBHIIHATA THPrOBUS, KBAETO arpoXpaHUTEIHUTE MPOIYKTH
npencrapisBaT okoio 40-45% oT oOmmMs HU3HOC, KOETO IMoayYepTaBa CTPYKTypHaTa
CrielMaIn3allis Ha HallMOHATHaTa UKOHOMHUKA [3].

CtpyKTypara Ha arpapHHsi U3HOC OTpa3siBa OTHOCUTENIEH OalaHC MEXy 3bPHEHHUTE U
IpaJlMHAPCKUTE KYJITYpH, KOETO CBHJIETEJICTBA 3a JBOMHA OpUEHTAlUs Ha ceKkTopa. B To3u
KOHTEKCT I0BJIKUTE 3aeMaT NpuOIu3uTenHo 26,7-27% oT arpapHus U3HOC, MOTBbPKIaBANKHI
CTpaTernyecKkaTa UM poJjisi B AMHAMUKATA Ha BbHIITHATA ThPTOBUS U YKPETIBAHETO HA TPUXOIUTE
B OBOILAPCTBOTO [4].

B akTyamHusi reonoiuTUYECKd KOHTEKCT M3HOCHT Ha SOBIKU CE MPEOPUEHTHPA KBbM
nazapute Ha EBporneiickusi cbro3, KakTO M KbM CcTpaHu kato Eruner m Unnams, 3a cMeTka Ha
TPAAUIIMOHHUTE Ma3apHu B IOCTCHBETCKOTO MPOCTPAHCTBO. T03U MPeXo ] HAJIOKHU MPUBEXKIAHE
B CbOTBETCTBUE C MO-CTPOTU CTAHIAPTH 32 Ka4eCTBO, 0€30MaCHOCT HAa XpaHUTE, IPOCIETUMOCT
Y TEXHOJIOTUYHO ChOTBETCTBHE, KAKTO M aJIaliTUPaHe HA TPOU3BOACTBOTO KbM CIIeU(DUIHUTE
MPEIOYNTAaHUS Ha OTAETHUTE Ma3apu.

[ToTpebutenckure MpenroYnTaHUST BapupaT 3HAYUTENHO MO peruoHu: B FHOxHaA U
entpanna EBpoma m B CAIl] ce meHAT ClIaaKo-KUCENIH, apOMAaTHH M COYHHU SIOBJIKH; B
Ilentpanna u CeBepra EBpomna npeoOiagaBa ThPCEHETO Ha IUIONOBE C TBBPAA M XPyIKaBa
MecCecTa 4acT, Ha a3WaTCKUTE Ma3apu ce MPEANOoYUTaT MPEeIUMHO CIaJKH sOBJIKH C HUCKA
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KHCeNTMHHOCT. Te3n 0CcoOeHOCTHM HamaraT aJanTUpaHe Ha COpToBaTra CTPYKTypa H
MPOU3BOJCTBEHHUTE TEXHOJIOTMU KbM U3MCKBAaHUATA HA BCEKH 1I€JIEBU mazap [2].

CJIG,Z[OBEITCJIHO MOACPHU3AIUATA HA HACAKICHUATA YpC3 NPCX0 OT CKCTCH3UBHU KbM
CYNEPUHTEH3UBHU CUCTEMH C BUCOKA MPOAYKTUBHOCT CE€ MPEBPBIIA B CTpaTernyecka nocoka,
06yCJIOBeHa npeau BCUYKO OT OCUTYPABAHETO HAa KAYCCTBCH MTOCAABYCH MaTCpUall. Pa3Butuero
Ha MOJIEPHHU Pa3CaJHULIM U U3rpa)J1aHeTo Ha e(eKTHBHA CUCTEMA 32 MOHUTOPUHT Ca OCHOBHU
MPEIIIOCTABKY 33 TIOBUIIIABAHE HA KOHKYPEHTOCIIOCOOHOCTTA Ha CEKTOPA Ha BHHITHUTE Ma3apH.

[IprHOCHT HA HACTOAIIOTO U3CIIEABaHE CE ChCTOU B MHTETPUPAHETO HAa UKOHOMUYECKHUS
aHaJIM3 Ha OBOIIAPCKHUS CEKTOP C OLIEHKA Ha Mpolleca Ha TEXHOJIOTMYHA MOJIEPHU3ALMS U
ponsita Ha cepTUPUIMpPAHUS TMOCATBUYEH MaTepual KaTo oOmpenessm QakTtop 3a
KOHKypeHTOCHOCO6HOCTTa Ha BBHIIHUTC IIa3apu. Cratusara npeajara CHUHTCTUYHA
MEPCIIEKTHBA BbPXY BpPb3KAaTa MEXAY IMPECTPYKTYPHUPAHETO HA HACAKIEHUSATA, aJlanTalusaTa
KbM MEXIYHApOJHUTE THPrOBCKM HM3UCKBAHMS M YKPENBAHETO Ha H3HOCA Ha SOBIKH,
dbopMynrpaiiku peaeBaHTHH U3BOJIU 32 YCTOMYMBOTO Pa3BUTHE HA CEKTOPA.

METOJOJIOI'us1 HA U3CJIEABAHETO

[IpoyuBaHeTo ce OCHOBaBa Ha OMHUCATEITHO-aHAIMTUYCH TIOJIX0/, 0a3upaH Ha aHAIH3 Ha
BTOPUYHH CTATUCTHUUECKU JAHHU OT OQUIIMAIHU HAIIMOHATHU U MEXIyHAPOJHU U3TOUHUIIH.
N3non3BaH € 1OKyMEHTaJeH aHallu3 33 U3CJIeABAaHE Ha KOHIENTyalHaTa paMKa U CEKTOPHUTE
TEHJCHIIMM, KAaKTO W CpPaBHUTEJIEH METOJl 3a OlEHKAa Ha CTPyKTypHaTa JIWHAMUKa Ha
MPOU3BOACTBOTO U H3HOcA. VIHTeprperanusta Ha pe3yiTaTUTe € U3BbpIIEHA Ype3
MKOHOMMYECKH CHHTE3 C Ll HACHTU(ULUpaHe Ha OCHOBHUTE TEHACHLIUU M TIXHOTO
BB3JICHCTBUE BHPXY KOHKYPEHTOCTIOCOOHOCTTA HA OBOIIAPCKUS CEKTOP.

Cratusita e paspaboreHa B pamkure Ha mnommporpama 030101 ,,YkpenBane Ha
YCTOWYMBOCTTA, KOHKYPEHTOCIIOCOOHOCTTa M YCTOMYMBOTO pPa3BUTHE HA MKOHOMHKATa Ha
Pemy6nnka MosioBa B KOHTEKCTa Ha Mpolieca Ha IpUCcheIuHsIBaHe KbM EBponeiickust chro3®,
MHCTUTYLIMOHAIHO (PMHAHCHPAHE.

PE3YJITATHU U JUCKYCHUHU

OBomapckusaT cektop Ha PenmybOnuka MomjoBa mpencTaBisiBa €UH OT Hal-BaXXHUTE
OTpaciy Ha HAIIMOHAIHOTO CEJICKO CTOMAHCTBO KAaKTO Ype3 CBOS MPUHOC KbM M3HOCA, TaKa U
Yype3 cTpaTernyeckara Cu poJid 3a pa3BUTHUETO Ha CEJICKUTE PAMOHU U ONOJI30TBOPSIBAHETO HA
MMOYBEHO-KJIMMAaTUYHUTE TPEIUMCTBA Ha CTpaHarta. MHOrOBEKOBHAaTa TpaJuLIMs B
OTIJIKJAHETO Ha OBOIIHM JbpBETa, TIE€HETHYHOTO pa3HOOOpa3ne Ha COpPTOBETE W
OTJIMYUTEIHOTO OPraHOJENTUYHO KAaYeCTBO HA MOJIJIOBCKUTE TIJI0JIOBE 3aTBbpIMXa MO3UIUATA
Ha TO3M CEKTOp Ha BBHILIHWTE Na3apu. B paMkuTe Ha oBolIapckara CTPyKTypa KyJTypara Ha
sS0BJIKaTa 3a€Ma EHTPAITHO MSCTO, OCUTYpSIBAiKK MpeodIaiaBaus Isu1 OT IPOU3BOACTBOTO
Y U3HOCA Ha IUJI0JI0BE.

Ha cBeroBHO paBHutie siownkata (Malus domestica), Bun ot cemeiicTBo Rosaceae, e
€lHa OT Hal-pa3NpOCTpaHEHHUTE OBOUIHHM KYJITypu B ymepeHus nosic. PazHooOpasueTo oT
COpPTOBE, TMOJYYEHHU Ype3 CEeNEKIHS U XUOpUIU3alus, MO3BOJIHM pa3IIMpsBaHE HA apeaja Ha
otraexaane B EBpona, A3ust u CeBepra Amepuka. [Ipe3 mocnemnure neceTuaeTus riio0aTHoTo
MIPOU3BOJICTBO Ha SIOBJIKU HApacTBa MOCTOSHHO, KaTO MOHACTOSIIEM HAAXBHPIA 95 MunnoHa
TOHA TOJUIINHO, OTTJICKAAHW BBPXY HNpubamzutenHo 4,6—4,7 MuIMoOHa Xekrapa. A3sus
KaTeropuyHO JOMUHUpPA CBETOBHMS Masap, kato Kutail ocurypsisa moBede oT moJIOBUHATA OT
I00AJTHOTO TIPOM3BOJCTBO € TOAUIIHKM oOemu Haax 45 wmunnoHa ToHa. CheauHEHUTE
amepukaHcku mard, Typuusa, Ilomma u Mueaua gombiasar rpymara Ha OCHOBHHUTE
MPOU3BOJAUTENM, BCEKH C MPOIYKIMS OT MOpsAabKa Ha 3—5 MuUiIMoHa TOoHa roaumHo [S5]. B
EBpomneiickus cbio3 0OLIOTO MPOM3BOACTBO HAaAXBBHPAsS 10 mMunmona Tona, kato Ilomma e
peruoHa’seH Juaep, cienpana ot Uranua u Opaniusi.
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ToBa rno0anHO pasmpeneneHne OTpas3siBa HE caMO MPHUPOJHUTE MPEIUMCTBA, HO U
BHCOKOTO paBHHMILE Ha TexHojoru3anus. CTpaHuTe ¢ BUCOKA MPOU3BOIUTEIHOCT Ca BHEPUIIU
B IIMPOK Mamiad MHTCH3WBHU M CYNEPUHTEH3WBHU CHUCTEMH Ha OTIJICKIaHe, Oa3upaHW Ha
BHCOKa TI'bCTOTAa Ha 3acakJaHe M U3MOJI3BAaHE Ha clab0 pacTAlM MOMJIOKKH. AKO B
TPAIUIIMOHHUTE €KCTEH3WBHHM CUCTEMH T'bcTOTaTa He HanaBumaBamie 300 nbppBera/xa mpu
cpennu a06uBH OT 12—15 T/xa, TO B MHTEeH3uBHHUTE cucTeMHu ce moctura 1 000 — 1 500
nbpBeTa/xa U mpoaykuus ot 40-50 T/Xa, a B CyNEpMHTEH3MBHUTE TI'bCTOTaTa MOXeE Ja
HaaxBbpau 4 000—6 000 nepBeTa/xa ¢ mo6uBu ot 60—70 T/Xa UK TOPH TTOBEYE MTPU ONTUMATHI
ycnoBus. Tazu TEXHOJIOTUYHA €BOJIOLNS PAJIUKAITHO MPOMEHN HKOHOMHKATA HA OTTJIEXK/IaHETO
Ha A0BJIKaTa, MOBUIIaBAKK €)EKTUBHOCTTA HA U3IOJ3BAHETO HA 3eMATa U PEHTAOMITHOCTTA Ha
WHBECTHUIIUUTE.

OBomapckusT cektop Ha PermyOimka MomoBa cieiBa CbBpeMEHHUTE HAIPaBIICHUS Ha
MOJICpHH3AIUS U TEXHOJOrMyHa WHTeH3u(ukanusa. [locieqHure naHHU MOKa3Bar, 4e TMpes3
MOCNIEAHUTE TOANHHU TUIOIITA Ha sIOBIKOBUTE HACAXIEHUS OeJeKH OCTOSIHHO HaMalleHUe — OT
npubar3uTenHo 56,6 xun. xa mpe3 2020 r. 1o okoso 44,2 xun. xa, oreHeHu 3a 2025 r., 1oKaTo
CPEAHOTO TOAMIIHO MPOU3BOACTBO € Bapupano 3HauuTenaHo: npe3 2020 r. ca mpou3BeIAeHU
okoino 480 xmn. ToHa, mpe3 2021 r. — 648 xwi. ToHa, npe3 2022 r. — 446 xui. TOHa, Ipe3
2023 r. — 518 xui1. ToHa, a 3a 2024 r. € oueHeHo mpou3BoaAcTBO OT 404 xui. ToHa [6]. B ch1oTO
BpeMe, CIOpe] CIeUUAIM3MpaHUTe OTYETH 3a pekonTHara Kammnanus 2024, PemyOnuka
MomnnoBa e u3necna Mexay npuommsutenHo 105 000 u 110 000 Tona A0BIKKM OT peKoJITa
2024 B paMKHTE Ha IEpHOJ, 00XBalIall ChOTBETHHS MapKETUHIOB HHTepBal (ronu 2024 — roHH
2025), nocraBenn B Hanm 30 gbpkaBu, BKIOUATETHO B EBpomeickus cbr03, KOETO
CBHUJICTEIICTBA 3a AuBepcUUKaIysI Ha Ma3apuTe Ha peanu3anus. ToBa mpecTpyKkTypupane 0e
00yCJIOBEHO OT MPEOPUEHTALUATAa Ha U3HOCA KbM Ma3apu ChC CTPOTH M3UCKBAHUS OTHOCHO
KamMOpUpaHeTo, eTHOPOTHOCTTa U Ka4eCTBOTO HA IJIO0BETE, 0coOeHO EBporelickus chio3,
bin3zkus n3tok u Aszus [7].

[Ipunaranero Ha CynepUHTEH3UBHATA TEXHOJIOTUS TPE/IIIoara u3Mnoji3BaHeTo Ha cliabo
pacTsILU MOJIOXKKH, O-CIEIHAIHO OT Tpynata M9, mpucaieHu ¢bC ChbBPEMEHHU ThPrOBCKH
coproBe. [Tonnmoxkkara M9 ce mpeBbpHa B INIOOANIEH CTaHAAPT 32 MOJCPHHUTE HACAKICHUS
nopajy CrnocoOHOCTTa CH Jla HamalisiBa pacTeXHaTa cuja Ha JbpPBOTO, Ja YCKOpsBa
BCTBIIBAHETO B IUIOJI0/IaBaHE U Ja MO3BOJIsIBA BUCOKA I'bCTOTA Ha 3acaxaaHe. Bbrnpeku ToBa,
npy KIMMaTHYHUTE YyciaoBus Ha PemyOGnuka MonjgoBa Ta3u MOMJIOXKKAa MPOsBIBA
YyBCTBUTEITHOCT KBbM 3acylllaBaHe, KbM KpPbBHATa BBIIKA U KbM OaKTepUAIHHUS PAK, KOETO
OrpaHHyYaBa MKOHOMHUYECKATa MPOABIKUTEIHOCT Ha HaCaXICHUATA.

B MexayHapoJIeH KOHTEKCT CeNeKIHATa W TMOAOOpSBAaHETO Ha IMOMJOXKKHTE Ce
MpEeBbpPHAXa B CTPATErMYECKO HANpaBJICHUE Ha OBOIIapcKkuTe u3cienBanusd. B EBponeiickus
ChI03 Os1xa pa3paborenu noaoOpeHu kiioHoBe Ha M9 (kato T337, Pajam 1, Pajam 2, Nic 29), a
B CoenuHeHuTe martu Oe ch3maneHa cepusita Geneva (Gl1, G41 wm np.), mpusHara ¢
MOBUINIEHATA CH YCTOMYMBOCT Ha OOJECTH, TMOYBEHA AJANTHBHOCT M €(PEKTUBHOCT MPHU
YCBOSIBAHETO HA XpaHUTEIHU BellecTBa [8]. B MHO)kecTBO eBponelicku abpkasu Hag 90% ot
HOBUTE HACAXJICHUS C€ Ch3AaBaT ChC CEPTUDUIIMPAH MOCAABYCH MaTePHAIl, TPOU3XOMKAAI OT
CHelMaTu3UpaHy pa3CcaHUIM, UHTETPUPAHU C U3CIIEI0BATENICKH LIEHTPOBE.

I'mobGanHaTa HHIYCTpHS 3a MPOU3BOJCTBO HA MOCAABYCH MaTEpHal OT AOBIKA Ce Pa3BH
MPOMOPILMOHAIHO C PA3IIMPSIBAHETO HAa HMHTEH3UBHHUTE cucteMu. Wrtamus, Hunepmanawus,
[Tonma w @paHuuMs ca cpel OCHOBHUTE €BPONEHMCKM HW3HOCUTENIW HaA TMOIJIOXKKA H
cepTudULIMpaHy PUCATCHU IPbBUETA, JOCTABANKH €KET0THO MIJIMOHN OPOMKHU KbM Ma3apuTe
Ha M3touna EBpoma, CeBepna Adpuka u Llentpanna Azusa. B CAILl npousBoacTBOTO Ha
MOJJIOKKU OT cepusita Geneva JoBele 10 MPECTPYKTYpHpaHE HA pa3CaJHUKOBHUS CEKTOp, a
mati kato Barmmurron n Hio Mopk ce npeBbpHAaxa B OCHOBHH IIEHTPOBE 32 Pa3sMHOKABaHE U
u3Hoc. Ha pernonanno pasuunie [lonma ce yrBbpau He caMo KaTo rojisiM MpOU3BOAUTEN Ha
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SOBJIKM, HO M KaTO Ba)KE€H JOCTAaBYMK Ha TocaabueH matepuan 3a llentpanna u M3touHa
EBporma.

B Peny6nuka MomnjoBa MpOU3BOJACTBOTO Ha MOCAABYEH MaTepuanl MMa COJIHUIHA
Tpaaulusi, HO HACTOSIIUAT KamalmuTeT He MOKpHBAa M3IUIO TbPCEHETO, MOPOJEHO OT
pa3LIMPSIBAHETO HA CYNEPUHTEH3UBHUTE HacaxzaeHus. [Ipe3 80-Te roAuMHM TOAMIIHOTO
MPOU3BOJACTBO HaAXBBHpIsAme 10 MUIMOHA MpUCaZeHH ApbBYETa, HUBO, JOCTUTHATO HA (OHA
Ha SCHO M3pa3eHa Bb3XO/s1a JUHAMUKA OIlle OT BTOpaTa moJioBUHA Ha 70-Te TOJMHHU, KOTaTO
00emMbT HapacHa oT 6,9 munroHa 1o Hax 10,3 MunmnoHa Opost B paMKHUTE Ha YeTUPH TOANHHU [9].
Ta3u excrian3us oTpassiBalle CTPYKTYPHOTO YKpEIBAHE Ha OBOILIAPCKUS CEKTOP B PAMKHUTE Ha
IUTaHMpaHaTa arpapHa UKOHOMHUKA, OCUTYpsBaliKM MaTepualiHaTa 0a3a 3a pas3lldpsiBaHE Ha
THPTOBCKUTE HACaXJCHUS, yBEJIMYaBaHE Ha JeJla Ha OBOLIAPCTBOTO B CTPyKTypaTa Ha
CEJICKOCTOTIaHCKATa MPOIYKIUS U MHTETpUpaHe Ha pemyOiMkaTa B MEXIypernyOauKkaHcKaTa
cucTeMa 3a CHabOJsBaHE C IUIOJOBE M CYpOBUHM 3a NpepadoTka. KOHOMHUYECKUAT TPEXO/T
obaue oBesie 10 PSI3KO HaMaJsIBaHE HA TPOM3BOACTBEHHS 00eM 10 nmpubausutenHo 300 xur.
opos npe3 2003 r. BriociencTsue ceKTOpbT 0€ peBUTATU3UPAH, JOCTUTANKU HAJ 7 MUJIMOHA
Oopost ipe3 2016 r., HO OpHEHTaIUATa KbM CHBPEMEHHH IIOJIOKKH U BHCOKOC(PEKTUBHHU
KJIOHOBE OCTaBa HEJOCTaTbUHO pa3BHUTA, KOETO OrpaHMYaBa MbJIHATA aJanTalus KbM
M3HUCKBaHUATA Ha ChbBPEMEHHUTE OBOUIAPCKH TEXHOIOTHH.

[Tonacrosiiiem 3HaUUTENIHA YaCcT OT OCAAbYHUS MaTEpHall, U3I0JI3BaH 3a Ch3/JaBaHe Ha
MOJIEpHH HaCa)kJIeHUs, € BHOCEH, HO HETOBOTO KaueCTBEHO PaBHUILE HE BUHATU OTrOBaps Ha
TEXHHYECKUTE W3MCKBAaHUS HAa  BUCOKOC(EKTUBHUTE THPIOBCKH  IUIAHTAMu. B
CHelHMATU3UPaHUTE €BPONENUCKH pa3CcaJHUIIM BUCOKOKAYECTBEHUAT MOCAIbUEH MaTepual — a
UMEHHO cepTudUIMpanu, 100pe pa3BUTH NMPUCATCHH APHBUYETA, TIOJTOTBEHH 32 3aCAKIaHE B
VHTEH3UBHU WU CYNIEPUHTEH3UBHHU CUCTEMHU — MOXE Ja JOCTUTHE CTOMHOCTH Mexay 30 € u
Hax 60 € 3a Opoii, B 3aBUCUMOCT OT BBb3pacTTa, KaauObpa, TUIA MOJI0KKA U TPUIOKUMUTE
CTaHAApTHU 3a cepTudUKamus. 3a pa3Jiuka OT TOBa, Ha ma3apa Ha PemyOimmka MonaoBa yecTo ce
cpemaT ThbproBcku oepTH 3a CTaHAAPTHHU OBOIIHH JAPHBUETA HA 3HAUUTEIHO MO-HUCKH IICHU
— npubmusurenHo 1,5-3,3 € 3a Opoit. Tesu exzemiusipu obaye OOMKHOBEHO Ca C TO-MaJIKH
pa3MepH, ¢ HeJJOCTaThYHO Pa3BUTA BEreTaTUBHA CTPYKTypa U 0€3 HEOOXOIUMUTE TEXHUIECKU
cnenu@UKaIUY 3a Ch3/1aBaHe HAa BUCOKOIUTBTHH THPTOBCKHU HacaxaeHus [10].

Ta3u HEChOTBETCTBHE MEX]Y TEXHOJOTWUYHUTE W3MCKBAHMS HAa CYNEPUHTEH3UBHUTE
CUCTEMHM W KadecTBOTO Ha HAJIMYHUS Ha I[a3apa MOcCabueH MaTepuasl IMpelcTaBisaBa
CBIIECTBEHO TMPEMSATCTBUE B TMpoleca HAa CTPYKTYpHAa MOJEpPHHU3aLUs Ha CEKTOpa,
OorpaHHYaBaiiKy MOTEHIIMAJA 3a MPOU3BOJUTEIIHOCT, €AHOPOJHOCT U KOHKYPEHTOCIIOCOOHOCT
Ha HOBUTE HACaXICHHUS.

CrpuiecTBeH Mpo0sieM € CBBbp3aH ChC cepTU(UKANUATa U KOHTPOJIa Ha KauecTBOTO. B
MOJICPHUTE CHCTEMHU OQUIMaTHATa CepTU(UKAIMS TapaHTUpa COPTOBaTa ABTEHTUYHOCT,
reHeTUYHaTa YMCTOTa U (PUTOCAHUTApHUS CTAaTyC Ha Mocaab4yHMs MaTepuai. Jlumcara Ha
cTaOWIIHA CUCTEMa 32 MOHUTOPHHT MOKE JIa IOBEJIE 10 COPTOBU CMECBAHUS WU 10 BEBEKIAHE
HAa UHQEKTUpaH MaTepuajl C OTPHUIATETHO BB3JICHCTBUE BBPXY YCTOWYMBOCTTA Ha
HacaxzaeHusita [1]. B pa3BuTuTe AbpKaBU HHTErpalUsiTa HAa HAYYHUTE H3CJIEIBAHUS C
MIPOU3BOJCTBOTO Ha MMOCAAbYEH MaTepHall 4Ype3 HayYHO-IIPOU3BOJICTBEHU aCOLUAIIUH T03BOIN
MOIThPKAHETO HA BUCOKHU CTaHIAPTH M Obp3aTa aanTtaius KbM HOBUTE Ma3apHU U3UCKBAHUSI.

B ycrnoBusta Ha nuBepcudUKalus Ha Ma3apuTe W 3acCUIIBaHE HAa MEXAyHapoaHaTa
KOHKypeHIus PemyOnrka MongoBa cieiBa Aa YCKOPH MOJIEpHH3AIMATA HA Pa3CaJIHUKOBUS
cektop. MuBectunuute B HMHQpACTpyKTypa, BHEIPSIBAHETO Ha TMOJOOPEHU MOIJIONKKH,
aJanTUpaHd KbM aOMOTHYEH W OMOTHYEH CTpEeC, KaKTO M YKPEMBAHETO Ha CHCTeMara 3a
ceptuduKanms  TNPEACTaBIsABAT  CHIIECTBEHW  YCIOBUS ~ 3a  [IOBUIIaBaHe  Ha
KOHKYpEeHTOCTIOCOOHOCTTa. PasButnero Ha edekTHBHa HalWOHAIIHA WHAYCTpUS 34
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MPOU3BOACTBO Ha MOCAAbUEH MaTeprall HEe CaMo 1€ HaMalld 3aBUCUMOCTTa OT BHOC, HO U 11I€
Ch371a/1€ MPEINOCTaBKHU 3a U3HOC Ha IPHUCAJICHH JIpbBUETA B PErHOHA.

Karo 1510 pa3BUTHETO Ha MOJITOBCKHS OBOIIAPCKU CEKTOpP MOTBBPIKIABa IBJIOOKA
CTPYKTypHa TpaHchopMalus: HamalsBaHe Ha EKCTEH3WBHUTE IUIOIIM, IOBMIIABaHE Ha
MIPOU3BOAUTEIIHOCTTA, OPUEHTALMs KbM CYNEPUHTEH3MBHU TEXHOJOTUUM W HMHTErpalus B
ChbBPEMEHHU CTOMHOCTHU BepUTH. bbiaeniata KOHKYpEHTOCIOCOOHOCT o0aue 3aBUCH OT
VKpEeNBaHETO HAa TEHETUYHATa M TEXHOJOrMYHaTa Oaza Ha TMOCAIBYHHUS MaTepuan —
(dbyHIaMeHTaJIeH eJIeMEHT Ha HoBaTa mnapagurma Ha pasButue. Camo 4pe3 KOHBEPreHIus
MEXTy HayYHH H3CJICIBAHUS, MHBECTHIIMH U MTOCIEAOBATEIHH MyOINIHH TOJTUTUKH CEKTOPHT
Ha MPOU3BOACTBOTO Ha A0BJIKM B Permybiinka MosoBa 111e Moke HaImbJIHO Jia peajinu3upa CBOs
MKOHOMUYECKU U €KCTIOPTEH MOTEHIINAI
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A MODEL FOR QUANTITATIVE RISK ASSESSMENT IN A
BULGARIAN MULTIPROFILE HOSPITAL FOR ACTIVE
TREATMENT

Stoycho Stoev
University of agribusiness and rural development, Plovdiv, Bulgaria

Abstract: The aim of the article is to present in detail the practical aspects of risk
management in healthcare organizations. The quantitative risk assessment model was created
using a probability-impact matrix (PIM) with probabilistic modeling of risk factors. Real data
from the risk registers of an anonymous multi-profile hospital for active treatment, located in a
large Bulgarian regional city in Bulgaria, were used.

Keywords: healthcare, quantitative risk assessment matrix, probabilistic modeling, Pareto
analysis.
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MOJIEJ 3A KOJIMYECTBEHA OLIEHKA HA PUCKA B
BBJI'APCKA MHOI'OITPO®PUJIHA BOJIHULIA 3A AKTUBHO
JIEHEHUE

Croiiuo CtoeB
Bucwe yuunuwe no acpobusnec u pazeumue na pecuornume - [1osous

Pe3rome: LlenTa Ha crarusara € Ja NIpeICTaBy B I€TAWIN IPAKTUYECKUTE aCTIEKTH HA PUCK
MEHWPKMBbHTA B 3JPABHUTE OpraHu3aluv. MoIenbT 3a KOJIMYECTBEHA OLICHKAa HAa PUCKA €
Ch3/1aJICH MOCPEICTBOM MaTpulia BEpPOSTHOCT — Bb3zelicTBue (PIM) ¢ BepossTHOCTHO Mozienupane
Ha puckoBuTe (akrtopu. M3mon3BaHW ca peajHd JaHHH OT PHUCK PETHCTPUTE HA aHOHWMHA
MHororpoduiHa O0JHHUIA 32 AKTUBHO JIEYEHHE, HAMUPAIIA C€ B TOJISIM ObJITapcKu 00JacTeH rpaj
B bbarapus.

KurouoBn aymm: 31paBeona3BaHe, MarTpula 3a KOJMYECTBEHAa OLEHKA Ha pHCKa,
BEPOATHOCTHO MoJenupane, anauus Ha [lapero.

OcHoBHara 11eJ1 IpH YIpaBICHUETO Ha PUCKA B 3ApaBEOMNa3BaHETO € Jla Ce Ch3/1aJe TaKaBa
CUCTEMa, KOSITO Ja € B CBhCTOSHUE Jla 3alllUTH 3ApaBHATa OpraHU3anus OT (PUHAHCOBU H
HeMaTepHaJlHU 3ary0u, a Taka ChILO U OT TaKUBa CHOUTHS, KOUTO OMXa MOMPEUUIIN 3 IIOCTUTAHE
CTPaTETMYECKH 1IeNTM Ha OOMHUYHOTO 3aBeieHue. [IpaBMITHOTO yrpaBlieHUE HA PUCKa Iomara Ja
C€ OCHUTYpH BB3MOKHOCT 32 HEMPEKbCHATOCT Ha OONHUYHATA JIEWHOCT. YIpaBIEHHETO Ha
HETNPEeKbCBAEMOCTTa Ha OM3HECa € MPSKO CBhP3aHO ¢ KAYeCTBOTO HA PUCK MEHUKMBHTA.

Kbem kpas Ha 2024 1. aHOHMMHa MHoOrompoduiaHa OOJHHUIIA 3a AKTUBHO JICYCHHE,
HaMUpaIla ce B ToJisiM OBJIrapcku 00JIacTeH rpaj pasnoinara ¢ Haj 150 yerna 3a akTUBHO JIeYCHUE
1 243 ayuy MeIUIIMHCKHU TIEPCOHA, OT KOUTO 72 nekapsi v 171 cnenuanucTu 1o 31paBHU TPUKU.
bromxkersT Ha OGomHuIara 3a 2024 ronyHa € onpeaesieH Ha mpuoau3uTenHo 13, 25 miH. 1B.

Tabnuua 1 npeacrasst mbpBaTa 4acT OT PUCK PETUCThpa Ha aHOHMMHaTa O6onHuna. Kakto
Ce BIDKJ]Aa PUCK PETUCTHPa HAa OOJIHUIIATA ChABPHKA 7 KOJIOHHU.

Ta6auua 1. Puck perucTbp Ha NPpeBAHTHBHH PUCKOBe
Ilepuox 01.01-31.12.2024 r.

Academic publishing house ,, Talent

University of agribusiness and rural development - Bulgaria

Risk | PuckoBo JlaTa na Yecrora IIpsika mera, | KocBena mera, Mepxn
Id ch0uTHe MHIUACHT 6p./ron JIB. JB. P
Tanane Ha 12.02.2024, 12 500 ii 2226(33?62‘ OCHrypsBaHe
P1 MHaIUEeHT C 15.05.2024, 3 (reuenwue, AOBCPHC, MPUABPIKALIU
¢dpakrypa 08.11.2024 M3CIIC/IBAaHMN) craetmm cpelcrsa
pasxoju)
15 000
MennkameHTo3Ha 33 800 (moTeHIMaHA yBeJIMYaBaHe Ha
TperKa 22.03.2024, (xopurupane | cpaeOHA TIepCOHaa,
P2 2
(mempaBmiHa no3a | 30.08.2024 Ha JIECYEHUE, | OTTOBOPHOCT, MapKUpOBKa Ha
AQHTUOMOTHK) JIOM. TIPECTON) | perryTallMOHHN | JIeKapcTBa
3aryom)
MurpaonepatueHa 282 000 17 000 aKTyaTHsaIs
unceKis pu (moBTOpHA (TPOABIKUTENICH | aHTHCENTUYHU
P3 | enmomporesupane | 14.6.2024 1 P POARY
oreparnus, MIPECTOH, MIPOTOKOJH,
Ha Ta3o0eapeHa
craa AHTHOMOTHIN) | pexabmmutanus) | BenTunarms B OI1
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Risk | Puckoso JlaTa Ha Yecrora IIpska mera, | KocBena mera, Mepkn
Id |cnOuTHe MHUMIEHT 6p./ron JIB. JIB. P
126 500 aKTyaJIN3aIus
Benosna 19 700 y H
10.04.2024, (yBennuaBaHe Ha | CTaHAAPTH3UPAHU
P4 | tpombo3a cien 2 (reuenwue,
05.10.2024 .. | ”HBAJIUJIHOCT, MIPOTOKOJIU 32
orrepanus JIOTI. TIPECTO)
chIeOCH pUCK) | mpodmmakTrka
JexyOutamau 18 000 27 000 YBenuaBaHe Opoii
SI3BU IIpU XPOHHUYCH JICUCHUC CeCTpu
PS5 P p 4 ( ’ (mpoabIKUTENHA PH,
HCIIOABUXXHU np06neM CIieIlMaJIHU aHTI/II[eKy6I/ITaHHI/I
XOCIHUTAIN3ALH)
TAIUEHTH TIPEBPB3KH) MaTparu
125 000
42 000
I'pemika B pemyTanroHHa
UICHTU(UKAIIHS OTMIHA Ha Bpena BBBEKIAHE HA
P6 17.9.2024 1 onepanus, ’ o
Ha MafgueHT npeaun IIOTEHIIMAJIHO JBOMHA IPOBCPKa
MTOBTOPHO
orepanus HaKa3aHHE OT
TUTAHUPAHE P3N

[IbpBara noka3Ba UAEHTU(PHUKATOpA HA KOHKPETHUS BUJ PUCK, BTOpATa ChAbP)Ka KPATKO
ONMCaHNE Ha PUCKOBOTO CHOWTHE, TpeTara Jarara Ha PETUCTPUPAHOTO PUCKOBO CHOWTHE WIIH
nepuofia Ha M3BaJIKaTa C HCTOPUYECKH JaHHU, YEeTBbpTaTa KOJIOHA IIOKa3Ba YecToTara Ha
PUCKOBOTO cCbOMTHE Ha TroauMmiHa 0a3a WiIM Jpyr IEpUol OT BpeMe, IeTara I0Ka3Ba
KOJIMYEeCTBEHAaTa OLIEHKa Ha MpsKaTa LIeTa B JieBa (Bb3ACUCTBUETO) BbpXY (hupMmara, Iecrara e
cymMara Ha KOCBEHHMTE IIETHM M IOCIEHATa ceaMa KOJIOHAa ONKCBA IUIAHHMPAHUTE MEPKH 3a
OrpaHUYaBaHe UM U30srBaHE HA PUCKA.

B tabnuua 1 ca npeactaBeHM OCHOBHUTE KOJIMYECTBEHU MapaMeTpU Ha IMPEBAHTUBHUTE
pHCKOBe, perucTpupaHu B Oomnunarta 3a mnepuoma 01.01-31.12.2024 r. He ca BxiIoueHH
NPEBAaHTHBHU PHCKOBE, KOWUTO CIOpEI pPBKOBOICTBOTO OKa3BaT MPEHEOPEKUMO MaJKo
Bb3/IeliCTBHE BbpXY OOJNHHUIATA WK HE Ca aKTyaJlHU B ObJeIIe.

Tadauua 2. Puck perucTbp Ha BbHIIHA PUCKOBE

(Paznu4eH nmepuoa Ha perucTpanus)

Risk | PuckoBo JlaTa na YecrToTa KocBena mera,
IIpsika mera, JaB. Mepxu
Id crouTHE WHIUJAEHT (op./rom) JB.
122 000
IIpexncBane Ha 15000 TUBEPCUPHUITIPAHT
(oTnarane Ha
IOCTaBKa 3a 10- (excneIMTHBHA JIOCTaBKH,
Ex1 1 TJIAHOBU
MEIUILITHCKA 12.07.2024 JIOCTaBKH Ha MOAUbPKaHE HA
OIIepaIy, PICK
KOHCYMaTHBH BHCOKA IIeHA) 3amacu
3a TAlUCHTH)
45 000 (cripstH
8 000 €JIeKTPOHEH
Kubeparaku ¢ JOI'BJIHUTEIIHA
KpUNTHPaHE Ha nepuon 4 (BB3CTAHOBABANE | PETUCTHD, PHIHO coryepHa 3amura
Ex2 P 0,25 Ha CHUCTEMH, BOJIeHE, 3ary0a ?
JTAaHHY 32 TOJIUHU oOydeHwne 3a
TeXHUYeCKa Ha JaHHH,
TaIuEeHTHH KHOSPCUTYPHOCT
MOIPHIKKA) CaHKIIUU OT
K3J10)
110 000
52 000 (pabota Ha | (mpexBBpISTHE
[IpoabmKuTETHO o HAJEKEH aBaprueH
DEKBCBAHE Ha 24- aBapuitHI Ha KPUTUIHA reHEeDaTo
Ex3 p 25.01.2024 1 arperari, MaIeHTH, parop,
3aXpaHBaHETO C monapwxka Ha UPS
(36 gaca) oBpea Ha OTMCHCHU
€IIEKTPOCHEPT U CUCTEMH
o0opyBaHe) MPOIE Ty PH,
PHCK 32 )KUBOTA)
I'pum ¢ 18 500 140 000 BaKCHHAIIMS Ha
TTOBUIIICHA 3aMecTBaHe Ha HaMaJIeH TepcoHana,
Ex4 nek.23 1 ( ( P
3200J1eBaeMOCT TIePCOHA, Karaimurer, pe3epBeH
cpeq mepcoHaa M3BBHPETHA OTJIOKEHU MIEPCOHAJICH TUTaH
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Risk
Id

PuckoBo
chL0uTHE

JlaTa na
HHIHUIEHT

YecToTa
(op./rom)

IIpsika mera, JB.

KocBena miera,
JIB.

Mepxku

3arIaTH)

IUTAaHOBH TPYIKH,
PHCK OT
BBTPCOOTHIIHH
MHEKINH)

B Tabnuuara 2 ca mpencTtaBeHH KOJUYECTBEHHUTE MapaMeTpHU Ha OCHOBHUTE BBHHILIHUTE
PHCKOBE, PETUCTPUPAaHU B OOJHMIIATa HA TOAMIIHA 0a3a, HO 3a PA3JIUYHU MEPUOIH T.€. 32 HAKOU
puckoBe OoyiHUIIATa ChOMpa UCTOPUUECKH AaHHU OT 4 ronuHu (kubepaTaku ¢ KpUNTHpaHE Ha
naHHu - Ex2), a octananure Tpu 3a enud nepuoxn (01.01-31.12.2024 r).
He ca Bki1tou€HN BBHIIIHY PUCKOBE, KOUTO CIIOPE]] PHKOBOJCTBOTO OKa3BaT MPEHEOPEKUMO
MaJIKO Bb3/IeHCTBHE BbPXY OOJTHMIIATA WIIM HE Ca aKTyaJIHU B ObJelle.

Tab6umuna 3. PerncTbp Ha CTpaTern4ecKu pUCKOBe

(Paznu4yeH nepuoa Ha perucTpanus)

PuckoBo aTa/mepmo YecroTa Kocgena mera
Neo A pHoa IIpsika mera, JB. fera, Mepxku
ch0uTHE HA MHIHMIEHT JB.
(op./rox)
MOBUILIABaHE Ha
HaIyCKaHe Ha 25 000 (pa3xomu |50 000+ (3ary6a ST
KBaJIU(HULIHPAH 3a HabupaHe u Ha eKCIIepTU3a ’
S1 uup 2021/24 . 76 P PTH3, | Hono6psBane
MEIUIITHCKI oOydeHne Ha HOB | HAMAaJICHO
yCIIOBHA Ha
TIePCOHA TIepPCOHAN) Ka4yecTBO)
TpyA
HaMaJieHHe Ha HEU3YHCINMA peKITaMHU
CTaTUCTHYECKH
KIIMHUIHHA 135 290 nB. (HEeBB3MOXKHOCT 3 | KaMIIaHUH,
TEH/ICHITNH 32
S2 I'bTEKH, IOpaan TOCTETHATE 5 2/5=0,4 | (mporao3Ha HMHOBALUH, pa3KpuBaHE Ha
JeMorpadCcKu roHT 3ary6a 3a 2025 r.) | Bmomasane Ha IUCTAaHIIMOHHU
cnan HH]paCTPyKTypa) | HEeHTpoBe
JBITOCPOYEH
ocTapsuIo 30 000 (ckpna Oroxer 3a
K I/ITII)/I‘{HO Heropuecki 85936 1s. (cp. Mo/ ’I)EKKa Kan)ilTaHOBH
83 | o |mammn2020-  [3/5=0,6 |croiinoct 3a oD, e
FHI 2024 PEMOHT) pasxomH,
obopyaBaHe JIarHOCTHKA) MIPOEKTHO
(uHAHCHpaHe
722 796 nB. HEH34HCIUMa noo0psBaHe
OTJIMB Ha Hcropuuecku (HamansBaHe Ha (3aryba na Ha
S4 MAIlMEHTH KbM maaan 2019- 2/6=0,333 | mpuxomu oT ma3apeH /s, o0ciry>XxBaHeTO,
KOHKYPEHTH 2024 3[IpaBHU Kaca u 3aTpyaHeHa MTO3UTHBHA
YAaCTHU MMAIUCHTH) | aKPEIUTAITH) pexiama,
HECHOTBETCTBUE 200 000
C HOBH (3aIBIDKUTEITHA oTzeN 32
. 75 000
€BPOIEHCKU U Onut ot P3N o KOPEKTUBHU Ka4eCTBO U
S5 83% (HemocpencTBeHU s
HAIlMOHAJIHU Ha 22.11.2024 IENCTBHS, pHCK
TJI0OW/CaHKITHH )
peryIaTopHU crImpaHe Ha MEHHKMBHT
W3HACKBaHUS (¢uHaHCHpaHE)

Ta6nuia 3 moka3Ba moclieiHATa TPETa YacT OT PUCK PEruCcThpa Ha aHOHUMHATa OOJHUIIA.
Tyk ca npencTaBeHH KOJIMYECTBEHUTE NTApaMETPH Ha CTPaTern4ecKuTe PUCKOBE, PETHCTPUPAHU
B OONTHUIIATa HAa TOMUIITHA 06a3a, HO OTHOBO M3BAIKUTE C UCTOPUYCCKH JAHHHUTE B PUCK PETUCTPHUTE
OoyHMIIaTa ca C Pa3JIM4YeH IEPHUOJ] T.€. 32 HIKOM pPUCKOBE C€ MOJ3BaT BBHHIIHU JaHHU 32
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MOCIICAHUTE MET TOAUHU (JIeMorpadCcKusi cnaja B 00JacTTa), TEKy4eCTBO Ha KaJipu OT 3 TOAMHU U
Jp. , HO TOBA € YECTO CPEILIAHO B IIPAKTUKATA.

[IbpBUAT cTpaTernyecKku PHUCKOB (HaKTOp ,,HallyCKaHe Ha KBaIU(PHUIMPAH MEIULUHCKU
nepconai (brain drain)“ S1 e ¢ mepuon Ha peructpanus ot 3 roguau (2021/24 1.). 3a To3u TpU
TO/IMIIECH MEPUOJ] ca HAlyCHAU 001110 76 MeTuIu.

Bropusar crpareruuecku pUCK € ,,HaMaJIeHU NPUXOAM, MOpagu PEIyKUUS KIMHUYHU
IBTEKH, IPUYUHEHO OT AemMorpadeku craa S2. Tyk OonmHuIara pasmnonara ¢ MCTOPUYECKU TaHHU
3a U3II'BJIHEHUETO HA IUIAHUPAHUTE CIIPSMO PEAIN3UPAHUTE KIMHUYHHU ITBTEKU 32 [TOCIIEIHUTE NIET
TO/IMHHU.

TpeTusiT cTpaTern4ecku pucK € ,,0CTapsIo KpUTUYHO MEAULIIMHCKO o0opynBane™ S3. Tyk
pasmonarame C JaHHU OT MPEAXOAHH TOJUHHU U YeCTOTa Ha ToBa chOUTHE € 4 3a mepuoj OT 5
TO/IMHHU.

YeTBbPTUAT PUCKOB (PAKTOP OT PETUCTHbpPA HA CTPATErMUECKUTE PUCKOBE € ,,HaMallBaHe
Ha JOBEpPHETO B OOJHUIATA M OTJIMBAHE HA MAIlMEHTH KbM YacTHU KIMHUKUA (S4). Tyk
pasmonarame C JaHHU OT MPEAXOAHH TOJUHHM M YECTOTa Ha ToBa chOuTHE € 2 3a mepuoj oT 6
TO/IMHHU.

[leTusiT pUCKOB (akTOp OT PETUCTHPa HA CTPATETUUYECKUTE PUCKOBE € HECHOTBETCTBHUE C
HOBH €BpPOIEICKU U HallMOHAIHU peryaatopHu usnckBanus (GDPR, knunuunu ctanaapth) (SS5)
M ca BaXHHU PE3YITAaTUTE OT IMOCHeAHHS oauT Ha OosHmmara or P3M na 22.11.2024. Tyk mo
AQHAJIOTHSL C APYTUTE IPyHH PUCKOBE HE Ca BKJIKOUEHU CTPATErMUECKH ChbOUTHUS, KOUTO CIOPE]
PBHKOBOJICTBOTO OKa3BaT IMPEHEOPEKMMO MaJIko Bb3ACHCTBUE BbpXy OOJHHMIIATA WM HE ca
aKTyamHU B Objerie.

Baxno e ga O6bae orbensizaHo, 4e yacT OT (PUHAHCOBUTE AAHHU ca MOAUQPHUIIMPAHU IO
OTIpe/IeNIeH MaTeMaTHUECKU aITOPUTHM OT ChOOpaKEHUS 32 KOH(PUICHIIUATHOCT.

[TocTposiBaHeTO HA MaTpuilaTa BEPOATHOCT- Bb3aeicTBue (PIM) u3nckBa Bb3 OCHOBa Ha
JAHHUTE OT PUCK PETHUCTPUTE J1a ObJaT U3YMCICHH BEPOATHOCTH 38 HACTHIIBAHE HA BCAKO PUCKOBO
choOutue. [Ipu TIXHOTO U34HCIsABaHE ca Bb3MOXKHHU J1a C€ M3I03BAT Pa3InNyHU 0a3u KaTto cpe/ieH
NpecTol Ha MAIMEHT B THU, MaKCUMaJCH NPeCTON Ha MAIlMeHTH B THH, CpeIeH Opoi onepanuu u
np. M3uncnenuTe BepOSITHOCTH 32 KOHKPETHUTE PUCKOBE I1le ObJIaT MPEAICTaBEHU 0 IPYTIH.

I'pynara Ha npeBaHTUBHUTE PUCKOBE BKJIIOYBA IIECT OCHOBHU PUCKOBU CHOUTHUS: MaJaHE
Ha nanueHt ¢ ¢pakrypa P1, MeaukameHnto3nu rpemku P2 , nHTpaoneparuBau uHbekuu P3,
BEHO3HU TpoMOo3u cien onepanust P4, nexyouranuu si3Bu PS5 u rpemku B uaeHTHGHUKALNS HA
nanueHt Po6.

[IbpBUAT puCK OT TIpynara IPEBAHTUBHU PHUCKOBE € ,lIaJJlaHE Ha MAalHUEHT ¢
unentudukarop P1. Jlanau: 3 perucrpupanu ciy4das npe3 2024 1. npu cpeieH Opoii Ha JICTJIONHA
36,5 quu.

_6p uecmomu 3a 2o0uHa 3
~ obw 6p cebumus 36,5

[Toka3Ba BeposATHOCTTA MPOU3BOJIEH MALMEHT J1a Ia/IHE 110 BpEME Ha CPEIHUS CU IPECTOM
B OOHMIIATA.

Bropusar puckoB ¢akTop OT perucrbpa Ha MPEBaHTUBHHUTE pHUCKOBe (Tabmuua 1) ca
MenuKkaMeHTo3HHuTe Tpemku P2. YectoTta Ha ToBa crbutue e 2 npe3 2024 ronuna. BepositHocTTa
Ce M3YMCIISABA 10 aHAJIOTMYEH HAYMH:

=0,082 mwm 8,2%

2
36,5
Tpetust puckoB GakTop OT peTUCTHPa HA MPEBAHTUBHHUTE PHCKOBE Ca HHTPAOTIEPATHBHU
uHpexkmu. Tyk Oa3ara e cpennHuss Opoil mpoBeneHu omepauuu 3a roguHa (28,40 Op.).
BeposiTHOCTTa 112 ce cirydn MHTpaolepaTiBHAa HH(EKINS Mpe3 cIeBallaTa ToHa e:

pP= 1 *100=4,47 %
28,40

P= *100=5,48%
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YeTBbPTHAT PUCKOB (PAKTOp OT PETHUCThPa HA TPEBAHTUBHUTE PHCKOBE € CIIydau Ha
BeHO3eH TpoMOo3a. Tyk 6a3zara e cpemuusi Opoi mpoBeneHu omnepanuu 3a roguHa (28,40 6p).
BeposiTHOCTTa 112 ce ciyun BEHO3eH TpoM003a Ipe3 ciie/Baara roJiuHa e:

P= 2 *100=7,04%
28,40

[letusT puckoB (akTop OT pPETUCThpPa HA TPEBAHTHBHUTE PHCKOBE € CIIydad Ha
nexyoutanau s3Bu. Tyk 6a3ara e cpeqHus Opoit OTHOBO CpejieH Opoii Ha ertoqHu. BepositHoCTTa
Jla ce CIlyYd BEHO3eH TpoMO03a Mpe3 ciieBaiiara roJiHa e:

P= 4 *100=11%
36,5

lectusar puckoB (akTop OT pErucTbpa Ha TNPEBAHTUBHUTE PHCKOBE € TPEIIKH B
uaeHTU(UKANKUITa HA TarueHT. Tyk 6a3ara Moxke 1a ObJie cpeTHUs OpOo¥ JISTIIONHH WITH CPEJICH
Opoii manueHTH. BeposTHOCTTa Ja ce CIyYd TPEIIKH B WACHTHU(HUKAIMATA HA MAIMCHTH Tpe3
clieBaliara roJfHa €:

1
36,5

[pymata Ha BBHIIHHUTE PHCKOBEe BKIIOYBA YETHPH OCHOBHH PHUCKOBU CHOWUTHS:
NPEeKbCBaHE Ha JOCTABKM 3a MeTUIMHCKU koHcymaruBu (Ex1), kubeparaku ¢ KpUNTHpaHe Ha
naHHU 3a nanueHTH (EX2), mpoabiKUTENHO NMPEeKbCBAHE HA 3aXPAaHBAHETO C €JIEKTPOEHEprus
(Ex3) u rpun ¢ noBuieHa 3aboiaeBaeMocT cpen nepconana (Ex4).

[IbpBUAT pUCK OT rpynara BBHIIHUTE PHUCKOBE € ,,IPEKbCBAaHE HA JIOCTaBKH 3a
MEIMIUHCKH KOHCyMaTuBH ¢ wuaeHtudukarop Ex1. Jlannu: 1 peructpupan ciydaid c
npoABJDKUTENHOCT 3 AHU npe3 2024 1. npu cpeneH Opoi Ha jerionnu 36,5 qHu.

P=—3_%100=0,82% 3a den
365

pP= *100=2,7%

Toauiraa BepositHocT = 1 - (1 - Meceuna BeposiTHOCT)*®

P=1-(1-0,82%)=95,05%

ToBa He o3HauaBa 95% Bceku JieH, a 4e mnpe3 roguHara uma 95,05% manc ga ce cinyun
IIOHE BETHBXK.

Bropusar puckoB ¢akTtop OT perucrbpa Ha BBHIIHUTE pHCKOBe (Tabmuma 3.2) ca
kubeparaku Ex2. Tyk pasnonarame ¢ JaHHU OT NPEIXOJHHU FOMHU U YECTOTA Ha TOBAa ChbOUTHE €
1 3a mepuon oT 4 TOMUHU. 32 IPOTHO3UPAHE BEPOSTHOCTTA HA TAKUBA PEAKU CHOUTHS OOMKHOBEHO
ce m3nomsBa [loacoHoBo pasnpeneneHue. Kakto Oe oOsicHEHO B IVIaBa BTOpa, 3a MOXE Ja
U3YHCIIUM BEpOSTHOCT MpH [loacoHOBO pasmperneneHne € HeoOXOIUM caMo €IUH IapaMeTbp U
TOBa € cpeqHuAT Opoii chOuTus. KonkpeTHo 3a kubeparakure cpeanus opoii e 1/4 = 0,25 cpenHo
3a romuHa. OT TyK Karo m3noi3Bame (popmynara 3a KymynaruBHata (GyHkius Ha [loacoHOBOTO
pasnpenieseHne U34MCiIsiBaMe BEpOSTHOCTTa Ja ce ciaydar 0 kuOeparaku mpe3 cieBaliara
TOJIMHA:

X [-2) 0 -0,25
CDF(X<0)=). AX%:Z 0,250%=0,7788
k=0 : 0 :
T.e. BEPOSITHOCTTA Ja HsIMame KuOeparaku Tmpe3 crieipamiara roguHa e 77,88%, a
BEPOATHOCTTA Jja CE CiIyvar efHa wiu noseue € 1-77,88% = 22,12%
Tpetusit puckoB (akTop OT perucrbpa Ha BBHHIIHUTE PUCKOBE ca IMPEKbCBAHE Ha
enekrpudectBo. Ilpe3 2024 r ce e ciayuwsn €QUH MHLUMIAEHT C NPOABIDKUTENHOCT 36 uyaca.
BeposiTHOCTTa 512 ce ciyun MPEeKbCBAHE Ha €JIEKTPUUECTBO MPE3 ClIEABAILUS Yac €:

pP= 36 *100=0,41%
8760

P=1-(1-041%)"%=100%
ToBa ue npe3 roguHara 100% e ¢ CIIy4dr NMMOHE BCAHDBIK MMPCKHbCBAHC HA CIICKTPUYICCTBO.

=61 =
Academic publishing house ,, Talent
University of agribusiness and rural development - Bulgaria



Cnucanue 3a nayka ,,Hoso snanue* 15-1 (2026)

YeTBbpTUAT PUCKOB (DAKTOp OT PETUCTHhpPa HA BHHIIHUTE PUCKOBE € TPUITHA EMUACMMUS
(E4). Yecrora Ha ToBa chbuTHe 1 choutne npe3 2024 ronquna. ToBa o3HayaBa, ye 1 rpumnHa BbIHA
ce e ciayuunna npe3 2024 ¢ 100% BepoATHOCT, ako He pa3nojiaraMme ¢ JaHHU OT IPEIXOAHHU FOANHH,
TO JIOTUYHO MOXKE J]a OYaKBaMe Chllara BEPOATHOCT U IIPE3 ClieABallaTa roAuHa.

I'pynara Ha cTpaTeruyecKuTe PHCKOBE BKIIOYBA IE€T OCHOBHU PHUCKOBH CHOUTHSA:
HamyckaHe Ha KBanuuupan nepconan (S1), mo-HUCKO HUBO HA KIMHUYHU ITBTEKH B PE3yiTaT
ot nemorpadcku craf (S2), ocTapsno KpUTHIHO METUITMHCKO obopynsane (S3), Hamanssane Ha
JI0BEpHETO B OOMHUIIATA M OTJIMB HAa MAalMeHTH (S4) U HECHOTBETCTBUE C HOBU €BPONECHCKH H
HalMoHaHM perynaropau u3uckBanus (GDPR, knmuauaamM cranmapth) (S5).

[TBpBUAT pHCK OT rpymara CTPaTETHUYECKH PUCKOBE € ,,HAIyCKaHe Ha KBaTU(HUIMpaH
nepcoHan” ¢ uaeHTudukarop S1. JlaHHau: ot cpeaeH Opoit Ha METUIIMHCKUS TIEPCOHAT € U3YHCIICH
Ha 239,3 3a mocnenHUTE TPU TOOUHHM KAaTro ca HAlyCHal W oO0mo 76 JeKapu M METUIMHCKU
crenanuctd. OOmmaT Opor YoBeKo-IHU 3a 3 roauHM 1e obae 239,3*3 = 717,9. l'ogumnara
BEPOSITHOCT 32 HAITyCKaHe I1e ObJe N3YHCICHA KaTo:

P=-5_+100=10,59%
717,9

BeposiTHOCTTa IOHE e1MH KBaTM(UIPaH CIEIUAINCT J]a HAITyCHE 1ie ObJa H34nCIIeHa MO0
no3Harara gpopmyna:

Px>1)==1-(1-0,1059)"239,3 = 100%

Bropusar puck ot rpymnara cTpaTerndecku puckoBe € ,,HamMajeHHe Ha KJIMHUYHU MBTeKU
¢ unentudukarop S2. Ilopagm memorpadcku cnaag W KOHKYPEHIMS OT YacTHH OOJHUIH,
OoNHMIIaTA HE OCTUra IUTAHUpaHUs 00eM KIMHUYHM mbTeku. PUHAHCHpaHE HA KIMHUYHU
nbpTeku o HA30K 3a 2024 8,3 muH. nB. OgakBaHusT nemorpadcku cian 3a 2026 r. ce oyaksa J1a
ob1e 1,63%. OT Tyk O4aKBaHOTO BB3ICHCTBHME HA TO3W BHJ PHCK 3a CJeABallaTa TOIWHA €
M3YHCIICHO KaTo TaHupaHoto ¢puHancupane mo HA30K 3a 2025 1. ot 8,3 MIIH. JIB. C€ YMHOXH C
1,63% t.e. 8,3 muH. nB. * 1,63% = 135 290 ns..

BepostHocTTa 1@ ce cilyud HaMmajleHUE B U3IBIHEHWETO HAa KIMHUYHHUTE IBTEKH Ce
U3YHCIISBa Bb3 OCHOBA HA HCTOPUYECKUTE JAHHUTE Ha OONMHUIATa OT Tabnuna 4.

Taoauna 4. U3nbjHeHUe HA KIMHUYHU TbTeKH 32 mepuoaa 2020 -2024

I'oguna IInanupanu Peasmsupann % W3NbJIHEeHNe Henoctur
2020 6 100 6218 101,9% HE
2021 6 200 6 034 97,3% Ha
2022 6 000 6051 100,9% He
2023 5300 5311 100,21% He
2024 5230 5099 97,50% Ha

Ot tabnuiara BwKIaMe, 4e 3a MOCICAHUTE S5 TOAWHU MPHU 2 OT TIX PETUCTPUpAME HE
H3M'BbJIHCHUC HAa IJIAHUPAHUTC KIIMHUYHH IIBTCKU U CBOTBETHO BCPOATHOCTTA Aa CC pCaiu3dvupa
HEU3ITbJIHEHNE Ha KIMHUYHY TBTEKU € U34HCIIeHa KaTo:

_ bpoti_nepuodu ¢ nedocmue KIT *10023240%
obw 6p. HabmodasaHu nepuoou 5

TpeTtusitT puck oT rpymnara CTpaTerndecku PUCKOBE € ,,0CTapsuio0 KPUTUYHO MEIUIIUHCKO
obopynBane* ¢ unentudukarop S3. Tyk pasnonarame ¢ JaHHH OT IPEIXOTHU TOTUHU U Y€CTOTA
Ha TOBa cbOUTHE € 4 3a mepuoj OT 5 TOAMHU. 3a MPOTHO3HMpAaHE BEPOATHOCTTA CE€ M3MOJI3Ba
[Toaconoso pasmpenenenue. Kakro 6e 005CHEHO B I71aBa BTOpa, 32 MOXKeE J1a U3YHUCIMM BEPOSTHOCT
npu [loacoHoBO pasmpeneneHue € HeoOXOAUM CaMO €IMH MapaMeThp U TOBA € CPEeIHUST Opoii
ceouTHa. Konkperno 3a aBapuute cpennusi opoii e 4/5 = 0,8 cpeano 3a romuHa. OT TyK Karo
usnoimsBamMe (¢opmyiara 3a KymynatuBHata ¢(yHkuus Ha [loacoHOBOTO pasmpeneneHue
U3YMCIISIBAME BEPOATHOCTTA J1a ce caydar () aBapuM Ha Tpe3 clieABaliara ronHa:
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[-A]

0 0,8
CDF(X<0) ZA——ZO8°271828 =0,4493

T.6. BEPOSTHOCTTA Jla HsIMaMme aBapHH Ha KPUTHYHO MEIUIIMHCKO O0OpyJaBaHE IMpe3
cienpamara roguHa € 44,93%, a BeposATHOCTTA J1a ce cilydar enHa wid noseue e 1-44,93% =
55,07%.

YeTBbpTHAT PUCKOB (PAKTOP OT PErHCThpa Ha CTPATETUYECKUTE PHUCKOBE € ,,HAaMaJIsIBAaHE
Ha JJOBEPHUETO B OOJHUIIATA M OTJIMBAHE HA MAIMEHTH KbM 4acTHU KIMHUKHU (S4). BepostHOCTTa
Jla ce CIIy4d HaMaJIeHWe B M3MBJIHEHHETO Ha KIMHUYHUTE MPTEKU Ce M3YHUCIIABA Bb3 OCHOBA Ha
UCTOPUYCCKHUTE JaHHUTE HA OOJHUIIATA OT Tabnuma 5.

Ta6auuna S. 'oguiiHo n3MmeHeHue B Oposi Ha nanueHTUTe 3a nepuoaa 2020 -2024

I'oguna Op. manueHTH I'ogumiaa npomsina Otiaus >210%
2019 18 200 +8,19% HE
2020 16 800 -7,69% HE
2021 14 900 -11,31% hit:}
2022 14 122 -5,22% HE
2023 14 655 +3,77% HE
2024 13 029 -11,10% Ja

Ot Tabnunara BWXIame, 4e 3a TMOCIeIHUTE 6 TOAMHU MPHU 2 OT TSIX PErHCTpUpaMe He
U3IBJTHCHUE HA TUIAHMPAHUTE KIMHUYHH IMBTEKH W ChOTBETHO BEPOSITHOCTTA Jla CE€ pealln3upa
HEU3ITBIIHCHNE Ha KIIMHUYHY ITBTEKU € U3YHCIICHA KaTo:

_ bpoti nepuodu ¢ omaue>10% 100= 2 ~3333%
= =—=00, ()
06w 6p. HabmooagaHu nepuoou 6

[TeTusT pUCKOB (aKTOp OT PETUCTHPA HA CTPATETUUYCCKUTE PHCKOBE € HECHOTBETCTBHUE C
HOBH €BPOTICHCKH U HAITMOHAIHU perynaropHu n3ncksanusi (GDPR, kimuHnvHM crangapth) (SS5).
OCHOBa Ha OIICHKA HAa BBH3MOXXHOCTHTE M PECYpCUTE Ha OOJIHUIIATA BEPOSTHOCTTA 3a ObJICIIH
CaHKIIUHU € ompeseneHa Ha 83%.

Taoauna 6. U3uuciisiBaHe CKOPUHT OIEHKH HA PUCKOBUTE haKTOpH

Risk Bepost- | IIpsika KocBenun | O0mia CKopuHT
PuckoBo cx0nTHE

Id HOCT 1eTa, JB. | IleTH, JB. | eTa OIIEHKA

P1 [Tanane Ha manyeHT ¢ Gppaxrypa 8,20% 12500 28200 40700 3 337 as.

MeaukaMeHTO3Ha Ipelka

P2
(HempaBUITHA 1032 AHTHOMOTHK )

5,48% 33800 15000 48800 2 674 nB.

WHTpaonepaTnBHa HHPEKLHS IPH
P3 €HJIONIPOTEe3npaHe Ha Ta300eapeHa 4,47% 282000 17000 299000 13 365 aB.
cTaBa

P4 Benozna Tpom003a cien oneparyst 7,04% 19700 126500 146200 10 292 as.

ps | /ICKYOMTAIIHM A3BH IPH HETOMBIKHM | | 1o 18000 27000 | 45000 4950 siB.
MMaIMeHTH

pg |1 PCUIKa B HICHTHQUKANS HA NAIHCHT | 5 7500 | 47000 125000 | 167000 |4 509 as.
HPCHI/I onepaum{

Ex] | [IPCKPCBAHE HA JOCTABKA 32 95,05% | 15000 122000 | 137000 | 130219 as.
MCOUIIMHCKHU KOHCyMaTI/IBI/I

Exp | Kubcparaka ¢ KpunTHpane Ha JaHHH | 5y 1500 |00 45000 53000 11 724 as.
3a MMAalIUCHTHU
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Tabnuua 6 nokasBa U3UUCIEHUTE OOLIH IIETH, CKOPUHT OLIEHKUTE HA OTACITHUTE PUCKOBE
¥ HeoOxoquMHMsl OF0/KET Ha OOJIHUIATa 33 TIOKPUBaHE HAa pUCKa B HeifHaTa AeHHOCT 3a cie/iBalaTa

TOIHHAa.

Tyk 3arybure 3a 6onnunara ca nox gopmara Ha ro0u U caHKUUU. BeposTHOoCcTTa N1a ce
HaJIOXKaT OBJEIIM CaHKIHMU CE OIpeleNsi Bb3 OCHOBA Ha PETMCTPUPAHUTE OTKIOHEHUATA B
IIPUJIATaHETO Ha PEryJIaTOPHUTE CTaHAApPTH U BBb3MOKHOCTUTE OIPEIENIEHA 4acT Ja Morar Ja

ObJIaT OTCTPaHEHHU.

Tab6auua 7. [IppopuTn3npaHe Ha prucKoBeTe

Risk Beposit- | Ilpsika KocBenn | O0ma CxopuHr
PuckoBo chonTHE

Id HOCT 1era, JB. | IIEeTH, JIB. | IIeTa OIIEHKA

Ex3 | IPOABIKHTEIHO NPSKCBANC Ha 100% | 52000 110000 | 162000 | 162 000 ;5.
3aXpaHBaHETO C EJIEKTPOCHEPTHS

Ex4 |[Puncrnosuiiena sagonesacmoct 100% | 18500 140000 | 158500 | 158 500 aB.
cpej repcoHana

g]  |nanyckaue Ha Kammuuupan 100% | 25000 50000 75000 75 000 1B.
MeIUIUHCKH mepconan (brain drain)

gp | MAMAJICHHIC Ha ITHHITIHM THTEIH, 40% 135290 0 135290 |54 116 as.
mopaau aeMorpa)CKu craj

§3 | 0¢TAPAIO KPUTHHHO MEAHIIHCKO 55,07% | 85936 30000 115936 |63 846 a.
obopynBaHe

S4 OTIIMB Ha MAallUEHTH KbM KOHKypeHTH |33,33% | 722796 0 722796 240 908 JaB.
HECHOTBETCTBHE C HOBU €BPOITENHCKH U

S5 HAIIMOHAJTHH PeTyJIaTOpHHU H3UCKBaHuA | 83% 75000 200000 275000 228 250 aB.
(GDPR, kmuHUYHH CTaHIAPTH)

bromxker 1163690 ns.

Panr Risk Id PuckoBo chOnTHE CKOpHUHT OllEHKA

1 S4 OTJIMB Ha MAIIMEHTH KbM KOHKYPEHTH 240 908 nB.

2 S5 HECBHOTBETCTBUE C HOBU €BPOINENUCKH U HalMoHanHu | 228 250 nB.
peryJIaTOpHU M3UCKBaHMS

3 Ex3 MPOABIDKUTETIHO PEKbCBAHE HA 3aXPAaHBAHETO C 162 000 nB.
€JIEKTPOCHEPTUs

4 Ex4 TpUN ¢ IOBHIIEHA 3a00sIeBaeMOCT cpen mepcoHana | 158 500 nB.

5 Ex1 IIPEKbCBAHE HA JOCTAaBKa 3a MEIAULUHCKU 130 219 ns.
KOHCYMaTHBU

6 S1 HaIycKaHe Ha KBaau(UIMPaH MEIUIUHCKU 75 000 8.
niepconaln (brain drain)

7 S3 0CTapsuI0 KPUTHIHO METUIIMHCKO 000pyIBaHe 63 846 nB.

8 S2 HaMaJICHHE HA KIIMHUYHU TbTEKH, IOpagu 54 116 nB.
JeMorpad)CKu Criaj

9 P3 HWHTpaonepaTuBHa HHPEKIHS ITPH eHaonpore3upane | 13 365 n..
Ha Ta3o0epeHa craBa

10 Ex2 Knbeparaka ¢ KpUITHpaHe Ha JaHHM 3a rmanueHTtHu | 11 724 ns.

11 P4 BEHO3HA TpoM0O03a Ciie/] oneparus 10 292 nB.

12 P5 JeKyONTaIHN S3BH TPU HETIOIBMKHY MAlUEHTH 4 950 nB.

13 P6 TpeIika B UACHTH()HUKANNS Ha TTAIIMEHT MPEIN 4 509 nB.
onepanus
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Panr Risk Id PuckoBo chonTHE CKOpHUHT OllEHKA
14 P1 IalaHe Ha ManeHT ¢ GppakTypa 3 337 nB.
15 P2 MEIUMKaMEHTO3Ha rperKa 2 674 nB.

IIpes HU3YUCJIICHUTC B TaGJH/II_Ia 6 CKOPUHI' OUCHKH OTACIIHUTEC PUCKOBC CTaBAT CbU3MCPUMU
H CpaBHUMMU. HpPIOpI/ITI/BI/IpaHeTO Ha PCrUCTPHUPAHUTC PHUCKOBC O3HA4YaBa 1ad 6’I>I[aT noapcaAcCHU

CIIopCa TAXHATa OIMAaCHOCT 3a OOJIHUYHOTO 3aBEJICHUE.

Taboauna 8. Anaan3 Ha Ilaperto

o
Risk Id PuckoBo chouTHE Cropunr o OT fyMyﬂaTHBeH
OLICHKA OromKeTa )

S4 OTJIMB HA MAIIMEHTH KbM KOHKYPEHTH 240 908 ns. 20,70% 20,70%

S5 HECBOTBETCTBHUE C HOBU €BPOIEHCKH H 228 250 nB. 19,61% 40,32%
HanuoHanmHu perynaropau usucksanus (GDPR,
KJIMHUYHY CTaH/IapTH)

Ex3 [IpoaskuTenHo NpeKkbCcBaHe Ha 3axpaHBaHeTo ¢ | 162 000 nB. 13,92% 54,24%
EJIEKTPOCHEPT U

Ex4 I'pun ¢ nmoBumena 3aboneBaemocT cpex nepconana | 158 500 xs. 13,62% 67,86%

Ex1 [IpexbcBaHe HA JOCTaBKa 3a METUIIUHCKU 130 219 ns. 11,19% 79,05%
KOHCYMaTHBHU

S1 HaIyCKaHe Ha KBATU(UITUPAH MEIUIIUHCKU 75 000 nB. 6,45% 85,49%
nepconan (brain drain)

S3 OCTapsUI0 KPUTHYHO MEAUIIHCKO 000pyIBaHE 63 846 nB. 5,49% 90,98%

S2 HaMaJIeHHe Ha KIMHUYHU TbTEKU, TOPAIH 54 116 nB. 4,65% 95,63%
JeMorpad)CKH criaj

P3 HuTpaonepatuBHa HHGEKIUS IPH 13 365 nB. 1,15% 96,78%
EHJIONIPOTEe3npaHe Ha Ta300eApeHa cTaBa

Ex2 Kubepataka c KpunTipaHne Ha JaHHU 3a 11 724 nB. 1,01% 97,79%
MalMeHTHH

P4 Beno3na Tpom0o03a cien oneparus 10 292 nB. 0,88% 98,67%

P5 JlexyOuTanHu sI3BM MPU HETOABMKHU MAIIUEHTH 4 950 nB. 0,43% 99,10%

P6 I'penika B uaeHTH(UKAMS Ha TAIUECHT MPEIH 4509 nB. 0,39% 99,48%
oreparus

P1 [MTanane Ha manueHT ¢ Gppaxrypa 3 337 ns. 0,29% 99,77%

P2 MenankaMeHTO3Ha rpenika (HempaBuIHA 1032 2 674 uB. 0,23% 100,00%
AHTUOMOTHK)

Ot Tabnuua 7 ce BIXKIa, Y€ Hail-roiisiMa OMacHOCT 3a OOJNHHMIATA Ce SIBSBAT JBaTa
CTpaTeTHYeCKN PUCKA: OTIMB Ha TMAIMEHTH KbM KOHKYpeHTH (S4) M HEeChOTBETCTBHE C HOBHU
€BPOIEHCKH U HAIlMOHAJIHU PETyJaTOpPHU M3UCKBaHUs (S5), caelBaHU OT TPU BBHILIHU PHUCKA.

W3cnensanero Ha prCKOBETE B OOJHHUIATA CE AOMBIIBA OT HANIPABEHUAT aHau3 Ha [lapero
B MOKa3aH B Tabnuua 3.8 u BU3yain3upaH Ha rpaduka 3.1. AHaIu3bT MokasBa, 4e 6 OT 00IIo
15 nabnronaBanu pricka renepupat 85,49% ot obmara 3aryba Ha GoiHHIATa. YIIPaBIEHUETO HA
IbPBUTE TPU PUCKA J]aBa HA-TOJSIMA Bb3BPBIIAEMOCT U € 3aIbJKUTEIHO YCIOBUE 32 e(peKTHBEH
PUCK MEHUKMBHT.
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I'paduka 1. [Imarpama na Ilapero

OcHoBHM U3BOAU: Heobxooumusam 6100xcem 3a NOKpUBaHe HA puckogeme 68 OOTHUYHAMA
deliHocm npe3 ciredsawama 2o0uHa ev3iuza Ha 1 163 690 6., koemo npedcmasnsasa
npubausumentro 8,78% om yenus 6100dcem Ha 30pasHomo 3asederue. bornuyama e uznpasena
npeod KpUmu4Ho Npeou3sUKAmenIcmeo CobC Cmpamezuieckume puckoge, KOUMmMo 3acmpauiasam
HeliHama 0v120CPOUHA YCMou4ueocm. Bvmpewnume (npedoomepamumu) puckoge ca 6 2onama
cmenen KOHMpOZ, HO U3UCK8AM NOCMOsAHeH Mouumopune. Kirouvm kem ycnexa e banancupan
no0xX00 Medncoy He3aba8Ha peakyus Ha KpUMuyHume cmpameuyecku puckoge, Cmapmupane Ha
cmpame2u4ecko NiaHupaHe 3a QUHAHCOB0 U PENYMAYUOHHO 8b3CMAHOBABAHE U HENPEKbCHAMO
noooopsaeane 8 KA4ecCmeomo Ha MeOUYUHCKume yciyeu.

Crenparin eran B yIpaBJICHHUETO HAa PUCKOBETE M3MCKBA pa3pa0dOTBaHE HA JICTAMIICH TUIAaH
3a JICWCTBUE ¢ KOHKPETHU OTTOBOPHUIIU, CPOKOBE U OIOIKET 3a BCSIKA MPETOPHKA.
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STRUCTURE AND DYNAMICS OF NATIONAL RISK
PERCEPTIONS IN BULGARIA AND CENTRAL AND EASTERN
EUROPE (2023-2026): IMPLICATIONS FOR THE AGRI-FOOD
SECTOR

Vesela Angelova

University of agribusiness and rural development, Plovdiv, Bulgaria

Abstract. Risk perception is a subject of economic analysis in its own right, insofar as
it influences the allocation of attention and resources regardless of the actual degree of risk
exposure. The aim of the study is to identify the structure and dynamics of national risk
perceptions in Bulgaria and seven countries in Central and Eastern Europe, and to relate them
to the climate exposure of the agri-food sector. The tasks include tracking global trends by
semantic groups, extracting and systematising national data, identifying the distinctive features
of the Bulgarian structure, and correlating it with available assessments of the economic burden
and climate exposure of agricultureThe applied methodology uses two sources from four
consecutive editions of the World Economic Forum’s Global Risks Report for the period
2023 2026: the Global Risks Perception Survey for the global picture and the Executive
Opinion Survey for the national level. The data were extracted from the text versions of the
reports and cross-checked line by line against the original appendices. To ensure comparability
given the varying number of risks, an average normalised ranking by group was used. The
results reveal two consistent trends for Bulgaria: economic risk ranks first in all four editions,
whilst climate risk is absent from the top five throughout the entire period. The only
environmental concern is pollution, which ranks fifth in 2025. A comparison with climate
exposure estimates reveals a discrepancy: agriculture accounts for 1.8% of gross domestic
product, whilst drought causes over half of the losses suffered by the European agricultural
sector, with insurance cover extending to 20% of the country’s land area.

Keywords: risk perception, global risks, agri-food sector, climate exposure, Central and

Eastern Europe.
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INTRODUCTION

The perception of risk is a subject in its own right within economic analysis. It does not
necessarily correspond to objective exposure, but it influences the allocation of attention and
resource - both in public policy and in corporate decisions regarding investment and insurance.
The distinction between expert risk assessment and the perception of non-specialists was first
established in the seminal work of Slovic (1987), who demonstrated that lay perception is
shaped by the qualitative characteristics of a threat, rather than solely by its probability and
scale. This is precisely the stated aim of the World Economic Forum’s (WEF) Global Risks
Report: to provide decision-makers with an understanding of the risk environment.

This study examines the structure of national risk perceptions in Bulgaria and
neighbouring countries in Central and Eastern Europe during the period 2023-2026. The choice
of subject stems from the following observation: the agri-food sector in Bulgaria makes a
limited contribution to gross domestic product, but has a documented high level of climate
exposure. If risk perception shapes the environment for sectoral decision-making, the structure
of that perception is of economic significance.

The object of this study is national risk perceptions in Bulgaria, Greece, Croatia, the
Czech Republic, Poland, Romania, Hungary and Slovenia, as reflected in the editions of the
Global Risks Report for the period 2023-2026. The subject of the study is on the structure and
dynamics of these perceptions across thematic risk groups, examined in comparison with the
global picture and in relation to the climate exposure of the agri-food sector.

The study is based on the assumption that the structure of national risk perception in
Bulgaria is characterised by sustained economic dominance and, at the same time, by a
persistent absence of climate risk, despite the documented high exposure of the agri-food sector.
This discrepancy, if confirmed for the entire period under review, represents a structural feature
of perception rather than a fluctuation between individual surveys.

The objectives of the study are as follows:

* to trace the dynamics of global risk perceptions by thematic groups using an indicator
that is comparable across varying numbers of risks;

* to extract and systematise the national data for the eight countries under comparison
from the appendices of the four editions;

* to determine whether the structure of Bulgarian risk perception differs from the
regional one and, if so, in what respects;

* to relate the identified structure to existing assessments of the economic burden and
climate exposure of the agri-food sector;

* to draw conclusions regarding the significance of the identified discrepancy for
sectoral decisions and agricultural policy.
The study has five limitations:

1. The focus of the analysis is on perception, not risk: the reports reflect the views of the
managers surveyed, rather than measured exposure;

2. The lower limit of the period is 2023, with the 2020-2022 editions excluded for
methodological reasons set out in the methodology section;

3. The study does not measure sector-specific risks or assess the adaptive capacity of
Bulgarian agriculture, and the link to the agri-food sector is interpretative and relies on external
sources for the exposure;

4. The composition of the national sample varies from one edition to the next, which
limits the comprehensiveness of the dynamic analysis for individual countries;

5. The size of the national samples is not published by the WEF, and it is therefore not
possible to assess the statistical significance of the differences between neighbouring countries.
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LITERATURE REVIEW

The literature on which this study is based falls into three main areas: the discrepancy
between the perception of risk and objective exposure to risk in agriculture; criticism of the
WEF reports as a source; and assessments of the agri-food sector’s exposure to climate change.

Research into adaptive behaviour in agriculture has identified what is known as the
‘risk-action gap’. The perception of climate risk often acts as a necessary but insufficient
condition for adaptation, as the relationship between perception and the measures taken is not
straightforward (van Valkengoed & Steg, 2019). Some studies find a significant positive effect
(Abid et al., 2015), whilst others report a weak or absent relationship, citing financial constraints
and practical considerations as stronger motivators than risk perception itself (Huang et al.,
2024). A meta-analysis of 106 studies across 23 countries found that climate experience and
knowledge, often regarded as key drivers of adaptation, are in fact weakly associated with it,
unlike self-efficacy and social norms (van Valkengoed & Steg, 2019).

A separate line of research compares farmers’ perceptions with meteorological data and
identifies systematic discrepancies, including differences in the understanding of what
constitutes ‘normal conditions’ and drought.

This study follows in this tradition, but at a different level of analysis: it examines
business leaders’ perceptions of the country as a whole, rather than individual farmers’
perceptions of their own farms. This represents a gap in the literature, as the national level of
risk perception is rarely correlated with sectoral exposure.

The WEF reports are a widely used source, but they are also subject to criticism. Aven
(2025) reviews the risk-science methodology of the reports, focusing on the 2024 edition, and
concludes that there are several problematic aspects leading to an inaccurate characterisation of
the risks. To this should be added a fact stated in the reports themselves: the reports are
produced in partnership with Marsh McLennan and Zurich Insurance Group - an insurance
broker and an insurer, respectively. This is not interpreted here as grounds for dismissing the
source, but rather as a methodological clarification: the entities co-funding the study operate in
a market that may be affected by its findings.

The specialist literature on Bulgaria identifies agriculture as the sector of the national
economy most vulnerable to climate change. Georgieva et al. (2022) document the effects on
yields in years of drought based on an analysis of agrometeorological conditions for the period
1986-2015 and find that vulnerability varies by region, with the areas of most intensive
agriculture being the hardest hit- the North-East and North-Central regions.

Motta et al. (2025) assess the economic consequences of drought for 1,366
administrative units in Europe and identify significant regional disparities: losses are increasing
in the southern, south-eastern and western regions and decreasing in the northern regions.
According to the study, some regions may face expected annual losses of between 1 and 2 per
cent of regional gross domestic product, whilst in certain regions agriculture could lose between
10 and 15 per cent of its economic output. An earlier assessment by Cammalleri et al. (2020)
as part of the PESETA IV project ranks Romania and Bulgaria among the most affected
economies in the EU relative to the size of their economies, with losses reaching nearly 0.5 per
cent of gross domestic product in Romania, Bulgaria and Greece in the event of a 3°C rise in
temperature. This assessment refers to the 1981-2010 baseline period and is structural in nature.

The economic weight of the sector in the countries under review is set out in Table 1.
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Table 1. Share of agriculture in gross domestic product, 2024

Country Share of GDP
Greece 3,2%
Romania 2,5%
Bulgaria 1,8%
Croatia 1,8%

the Czech Republic, Poland, Slovenia, Hungary below 1,8%
EU-27 (average) 1,2%

Source: Eurostat (2025). Key figures on the European food chain - 2025 edition.

The indicator is presented for 2024, rather than as an average for the period 2023-2026,
for three reasons. Eurostat publishes country-specific shares for 2024; for 2023, only changes
relative to 2009 are available; for 2025, no shares have been published; and 2026 has not yet
ended. Alternative databases provide annual time series using a different methodology, which
includes forestry and fisheries, and therefore give a figure of 2.07 per cent for Bulgaria
compared with 1.8 per cent according to Eurostat; combining the two sources would yield a
value that does not correspond to either methodology. The share is a structural indicator with
slow-moving trends - for Bulgaria, it decreased by 1.4 percentage points over the period 2009-
2024 - which is why 2024, the mid-point of the observed period, is representative.

The breakdown of drought-related losses by sector is set out in Table 2.

Table 2. Breakdown of drought-related losses by economic sector

Sector EU, 2025 estimate EU, 2020 estimate
Agriculture around 55% 53%
Power Engineering 20% 23%
‘Water supply 15% 14%
Buildings and infrastructure 8% 8%
Transport 2% 2%

Source: Motta et al. (2025), base period 1991-2020; Cammalleri et al. (2020), PESETA 1V,
Task 7, base period 1981-2010

No breakdown for Central and Eastern Europe is published in any of the sources; the
available regional unit is the ‘Continental’ sub-region according to the IPCC classification, to
which Bulgaria and Romania belong and for which the share of agriculture is estimated at 50
per cent. Both estimates relate to modelled current conditions, rather than to specific years
within the observation period.
A comparison of the two assessments is revealing in two respects:

1. The distribution is consistent: two independent studies with different base periods - one
ending in 2010, the other in 2020 - yield virtually identical shares. The differences do not exceed
three percentage points in any sector, and for buildings and transport the figures are identical.
This means that this is a structural feature of the European economy, rather than a snapshot
dependent on specific events.

2. Agriculture is the sector most affected in both assessments, accounting for more than
half of the total losses. The ratio relative to the sector’s economic weight is disproportionate:
agriculture accounts for 1.2 per cent of the Union’s gross domestic product, but bears over 53
per cent of the economic losses caused by drought. For Bulgaria, this discrepancy is even more

=71 =
Academic publishing house ,, Talent
University of agribusiness and rural development - Bulgaria



Cnucanue 3a nayka ,, Hoeo snanue 15-1 (2026)

pronounced, as the sector’s share of the national economy is half a percentage point above the
EU average, whilst the country ranks among those most affected in terms of relative losses.

The research logic of the article follows from the three strands outlined in this review.
The agri-food sector makes a small contribution to gross domestic product but is highly exposed
to climate risks. If risk perception influences the prioritisation of resources, the systematic
absence of climate risk from the national perception, despite documented high exposure of the
most vulnerable sector, represents a discrepancy of economic significance. The study does not
claim that the risk perception of the surveyed managers directly determines farmers’ adaptation
behaviour; rather, it argues that it shapes the environment in which decisions on investment,
insurance and public support are made. The economic models for managing this risk
-optimisation, insurance and stochastic models - have been systematised for the Bulgarian
context by Dzhandarmov (2024), who identifies agriculture as one of the highest-risk sectors
of the economy.

RESEARCH METHODOLOGY

The analysis covers four editions of the Global Risks Report - 2023, 2024, 2025 and 2026.
Two types of data from each edition have been used. The Global Risks Perception Survey
(GRPS) provides the global picture: respondents assess the severity of each risk over one-, two-
and ten-year horizons; for the purposes of this study, the short-term two-year ranking has
been used. The Executive Opinion Survey (EOS) provides the national perspective: business
leaders identify the five risks they believe pose the greatest threat to their own country over the
next two years.

National data are published in the annexes: 2026 edition - Annex C; 2025 - Annex C,
Table C.2; 2024 - Annex C, Table C.2; 2023 - Annex B, Table B.2. The data has been extracted
from the text versions of the files and cross-checked line by line against the original annexes.
The classification into groups follows the World Economic Forum’s own categorisation into
five groups - economic, environmental, geopolitical, social and technological. The advantage
of this approach is that it avoids the need to introduce a custom taxonomy.

An average normalised position by group has been used to provide an overall picture.
This indicator addresses the issue of varying numbers of risks across individual issues. Each
position is converted using the formula (n - rank) / (n - 1), where n is the number of risks in the
relevant issue, after which the values are averaged across the group. A value of 1.000
corresponds to the highest weighting, and 0.000 to the lowest.

The comparability of the publications in terms of key methodological parameters is set
out in Table 3.

Table 3. Comparability of the editions according to methodological parameters

Publication Nun.lber of GRPS EOS respondents Measured quantity
risks respondents
2023 32 1249 ~12 000/ 121 Probability and impact
2024 34 1490 =11 000/113 Weight
2025 33 over 900 over 11000/ 116 Weight
2026 33 over 1300 over 11 000/ 116 Weight

Source: World Economic Forum (2023, 2024, 2025, 2026), ‘Overview of methodology’ sections of
the respective editions. The number of respondents in the EOS is given alongside the number of
economies covered.

The 2020, 2021 and 2022 editions have been excluded from the comparative framework
for four separate reasons, each of which is sufficient in its own right:
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1. Change in the measured variable: up to and including the 2022 edition, the GRPS
assesses risks by probability and impact, whilst from the 2023 edition onwards, the assessment
is based on severity - a single indicator defined as the impact on the population, the economy
or natural resources on a global scale. This is not a change in scale, but a change in the measured
variable; consequently, the average values from the two periods are not comparable.

2. A change in time horizons: earlier editions used two-year and ten-year horizons,
depending on the nature of the issue under consideration, whilst the 2023 edition introduces
three time frames - current crises, two years and ten years.

3. Break in the list of risks: in 2023, the list was revised with the addition of two new
risks and the splitting of ‘failure of climate action’ into two separate risks; the report itself notes
that the names and definitions of the remaining risks have been revised, consolidated or
expanded.

4. Pandemic distortion: the 2020- 2022 editions were compiled under circumstances in
which health and social risks carried exceptional weight, incomparable to that of the rest of the
period.

The possible alternative- a five-year or longer period - would add one or more data points
at the cost of a sample that is incomparable in design. The four-year timeframe is consistent: all
four editions use the same metrics, the same timeframes and a similar list of risks.

The methodological limitations are:

1 The composition of the national sample varies: Croatia is missing in 2023, and Slovakia
is missing in 2024 and 2026, making a dynamic analysis for these two countries impossible.

2. The names of the risks vary from edition to edition, as does their number (35 in the
2023 EOS, 36 in the 2024 edition, and 33 in later editions); therefore, the comparison is based
on meaning rather than literal correspondence; For example, “Labor shortage” from 2024 and
“Labor and/or talent shortage” from 2025 are treated as a single risk.

3. The survey sample size varies- from over 1,400 respondents in the GRPS in 2024 to
about 900 in 2025 - and the SIF does not publish data that would allow one to assess whether
the decline affects individual occupational and regional groups equally.

4. In Appendix B of the 2023 edition, Hungary appears twice with different data; the
duplicate entry has been checked and the second entry has been used where referenced.

Key findings. The trends in global risk perceptions, broken down by thematic groups, are
presented in Table 4.

Table 4. Average normalised position by risk category

Risk categories 2023 2024 2025 2026 A
HNkoHoMu4yecku 0,536 0,439 0,406 0,500 —-0,036
Eco-friendly 0,785 0,581 0,547 0,448 -0,337
Geopolitical 0,452 0,386 0,531 0,427 —0,025
Public 0,435 0,572 0,580 0,569 +0,134
Technological 0,280 0,500 0,458 0,484 +0,205

Source: World Economic Forum (2023, 2024, 2025, 2026), Global Risks

Perception Survey, short-term biennial ranking; author’s calculations. The environmental
group lost 0.337- an entire order of magnitude more than any other group - and did so steadily,
without a single upward trend over four years. The number of environmental risks in the top
ten positions falls from five to two as early as 2024 and does not recover thereafter. The 2026
edition notes that all environmental risks are declining in terms of absolute severity, not just in
rank. The economic group follows a V-shaped trajectory: from 0.536 in 2023, it falls to 0.406
in 2025 and returns to 0.500 in 2026. Social risks are the only group to show sustained growth,
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which then stabilises - from 0.435 to around 0.570. It is these risks that displace environmental
risks from the top of the ranking, rather than economic risks.

The structure of risk perceptions in Bulgaria and the eight countries included in the
comparison over the entire period is summarised in Figure 1. The left-hand map shows the
number of economic risks in the top five for each country, by publication, whilst the right-hand

map shows the presence and type of environmental risk.
Map 1. Economic risks (count, 0-5) Map 2. Ecological risk
2023 2024 2025 2026 2023 2024 2025 2026
Bulgaria Bulgaria
Greece Greece
Croatia Croatia --
Czechia Czechia
Poland Poland -
Romania Romania
Hungary Hungary - -

Slovakia - Slovakia
Legend: Legend:
0-1 2-3 none pollution
B 45 no data B extreme weather no data

Figure 1. Breakdown of risk perceptions in Bulgaria and Central and Eastern Europe
by publication: economic risks (number) and environmental risk

Source: World Economic Forum (2023, 2024, 2025, 2026), Executive Opinion Survey; risks
grouped according to the SIF classification and the author’s calculations. The classification corresponds
to Table 1. Grey cells indicate that the country was not included in the sample for the relevant edition.

A summary of the Bulgarian data for the entire period is presented in Table 5

Table 5. Structure of risk perception in Bulgaria, 2023-2026

Publication Economic risks Environmental risk Key risk
2023 2015 none Inflation
2024 505 none Economic downturn
2025 3or5 Pollution (5th place) Inflation
2026 2015 none Economic downturn

Source: World Economic Forum (2023, 2024, 2025, 2026), Executive Opinion Survey; compiled by
the author.

The research hypothesis is confirmed for the entire period. Bulgaria did not list any
extreme weather events among its top five in any of the four editions. The only environmental
issue mentioned is pollution, which ranked fifth in 2025. The absence of climate risk is a
consistent feature of national perception, rather than a fluctuation between individual editions.
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However, economic concentration does not follow a linear trend. The sequence 2- 5- 3- 2
represents a peak in 2024, rather than a sustained rise or fall. The 2024 edition reflects the EOS
from 2023 - a period of peak inflation expectations in the region. This is a reaction to a specific
macroeconomic moment, rather than a structural development. For this reason, phrasing that
describes ‘increasing’ or ‘declining’ economic dominance would be inaccurate.

Two observations remain consistent throughout the entire period:

1. Economic risk ranks first in all four editions- inflation in 2023 and 2025, and an
economic downturn in 2024 and 2026;

2. Climate risk has not featured in the top five in any of the four years.

It is precisely the combination of these two constants, rather than the dynamics between
them, that constitutes the key finding of the study.

A methodological clarification is required regarding environmental risks. Pollution and
extreme weather events are different risks, although they are grouped together in the WEF
classification. When broken down by group, the conclusion for 2025 is correct and specifically
tailored to climate, and the 2025 edition does not differ from the other three.

In the other countries, a shift in the nature of the leading risks can be observed. In 2023,
geopolitical risks feature in the top five for all eight countries included, whilst in 2026 such
risks remain only in Poland and, to some extent, in Greece and Slovenia. Conversely, social
risks are increasing significantly, which is consistent with the global trend shown in Table 4.
The composition of countries with environmental sensitivity varies between editions: in 2024,
only Croatia faces environmental risk; in 2025, Greece, Croatia and Slovenia; and in 2026,
Greece, Poland and Hungary.

DISCUSSION AND CONCLUSIONS

The study identifies two consistent constants in the structure of Bulgarian national risk
perception during the period 2023-2026. Economic risk ranks first in all four surveys, whilst
climate risk is absent from the top five throughout the entire period. It is the combination of
these two constants, rather than the dynamics between them, that constitutes the main finding.

A comparison with the agri-food sector’s exposure to climate change reveals a
discrepancy. The sector accounts for 1.8% of the country’s gross domestic product, yet drought
causes over half of the economic losses in European agriculture, and specialist literature
identifies the sector as the most vulnerable in the national economy to climate change. Public
perception does not reflect this exposure.

The discrepancy identified is not unusual at a regional level, but is more pronounced in
Bulgaria than in neighbouring countries. Greece, Poland and Hungary report environmental
risk in the 2026 edition; Bulgaria does not report any such risk in any of the four editions. At
the same time, the composition of countries classified as environmentally sensitive varies
between editions, suggesting that environmental perception in the region is unstable and likely
event-driven.

Several recommendations could be drawn from these findings:

1. When developing sectoral adaptation policies, national risk perception should not be
relied upon as an indicator of priority, as the data show a systematic discrepancy between
exposure and perception.

2. Information and advisory activities in the agricultural sector should take into account
that climate risk is not part of the prevailing perception of risk within the business environment,
which has implications for the way in which adaptation measures and insurance products are
formulated. The available set of economic models for risk management in agriculture
(Dzhandarmov, 2024) suggests that their application depends on the prior recognition of risk as
a priority - a condition that the absence of climate risk in perceptions, as established here, does
not ensure.
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3. Prioritizing public support for adaptation should be based on measured risk exposure
rather than expressed concern, insofar as the two do not coincide.

Future research could compare national perceptions of risk with those of farmers
themselves. The present study examines business leaders’ perceptions of the country as a whole,
and a comparison with the farm level would make it possible to assess whether the discrepancy
is also evident there.
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