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Abstract: In the era of global transformation, economic systems are experiencing rapid and 

profound changes driven by digitalization, technological progress, globalization, and sustainability 

imperatives. These shifts require a reassessment of how economic systems function and how they 

can be effectively modeled. This study explores the key features of the functioning of modern 

economic systems, emphasizing the influence of digital technologies, institutional transformation, 

and environmental considerations. Special attention is given to methodological approaches to 

economic system modeling, including system dynamics, agent-based models, and hybrid 

frameworks. The findings demonstrate that traditional linear models are insufficient to capture the 

complexity of modern economies. Instead, adaptive and multidimensional models provide more 

accurate insights for forecasting and policymaking. The article concludes that incorporating 

sustainability indicators and digital innovations into modeling practices is essential for ensuring 

resilience, adaptability, and long-term development of economic systems. 
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1. Introduction 

The functioning of economic systems has always been influenced by historical, 

social, and technological changes. In the 21st century, the global economy is undergoing 

unprecedented transformation, characterized by digitalization, globalization, institutional 

restructuring, and sustainability imperatives. These changes not only create new 

opportunities for growth and development but also introduce risks and uncertainties that 

traditional economic theories and models cannot fully explain[1]. 

Modern transformations are significantly reshaping the nature of production, 

distribution, and consumption. The rise of the digital economy, the integration of artificial 

intelligence into business processes, and the development of innovative financial 

technologies are redefining the competitive environment. At the same time, global 

challenges such as climate change, energy transition, and social inequality are placing 

sustainability at the core of economic policymaking. As a result, the functioning of the 

economic system today requires an integrated approach that balances economic efficiency 

with social and environmental priorities[2]. 

In this context, economic system modeling has become an indispensable tool for 

researchers and policymakers. Modeling enables the identification of dynamic 

interconnections, the evaluation of potential scenarios, and the development of evidence-

based strategies for sustainable growth. However, the complexity and uncertainty of 
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modern economic processes require moving beyond traditional linear models towards 

more adaptive and multidimensional frameworks[3]. 

Therefore, studying the features of the functioning and modeling of economic 

systems in the context of modern transformation is of great importance. This paper aims 

to analyze the key characteristics of economic system functioning under current 

conditions, explore methodological approaches to modeling, and highlight the role of 

innovation and sustainability in shaping future economic strategies[4]. 

Literature Review 

The study of economic systems and their transformation has long been a central 

theme in economic theory and practice. Classical scholars such as Adam Smith and David 

Ricardo laid the foundations by examining the functioning of markets, division of labor, 

and the role of trade. Later, Joseph Schumpeter emphasized the significance of innovation 

and entrepreneurship as the primary drivers of economic development, highlighting that 

transformation within the economic system is inseparable from technological progress[5]. 

Karl Polanyi argued that economic processes are embedded within broader social 

and institutional structures, suggesting that market mechanisms alone cannot explain the 

dynamics of economic change. Similarly, Douglass North stressed the importance of 

institutions in shaping economic performance, noting that effective institutional 

frameworks are critical for sustaining long-term growth, especially under transformational 

conditions[6]. 

With the advent of globalization and digitalization, scholars have increasingly 

focused on the challenges and opportunities of interconnected economic systems. 

Brynjolfsson and McAfee analyzed the impact of digital technologies, artificial intelligence, 

and automation on economic productivity and inequality, while Castells highlighted the 

emergence of the “network society” driven by information technologies. These 

perspectives suggest that economic systems today must be understood not only in terms 

of production and consumption but also through the lens of digital networks and 

knowledge-based economies[7]. 

Another important dimension in recent literature is sustainability. Stiglitz, Sen, and 

Fitoussi emphasized that traditional measures such as GDP are insufficient to capture the 

true performance of modern economies, advocating for broader indicators that incorporate 

social welfare and environmental well-being. Contemporary studies also stress the 

transition to green economies and circular models, underlining the importance of 

resilience and ecological balance in economic transformation[8]. 

From the methodological perspective, modeling approaches have evolved 

significantly. Forrester pioneered the use of system dynamics for analyzing industrial and 

economic processes, demonstrating the value of feedback loops in understanding long-

term outcomes. More recently, agent-based modeling has emerged as a powerful tool for 

simulating the behavior of heterogeneous economic actors under uncertainty. Hybrid 

models that integrate system dynamics, econometric methods, and sustainability 

indicators are increasingly applied to capture the complexity of modern economic 

transformations[9]. 

In summary, the literature highlights that the functioning and modeling of economic 

systems in the context of modern transformation require multidimensional approaches. 

Theoretical insights on innovation, institutions, and sustainability, combined with 

advanced modeling techniques, provide a comprehensive framework for understanding 

and managing economic change in today’s interconnected world. 
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2. Materials and Methods 

 The methodological basis of this research relies on a combination of theoretical and 

analytical approaches that allow for a comprehensive understanding of the functioning 

and modeling of economic systems under modern transformation[10]. 

The economy is analyzed as a complex, dynamic system consisting of 

interdependent subsystems such as production, consumption, finance, and institutions. 

This approach makes it possible to reveal the interaction between technological, 

institutional, and social factors influencing transformation. 

Comparative analysis was applied to evaluate differences between traditional 

economic systems and those shaped by modern transformations, including digitalization, 

globalization, and sustainability-driven models. 

The study incorporates ecological, social, and governance (ESG) indicators into the 

modeling process. This framework ensures that the functioning of the economic system is 

assessed not only in terms of efficiency and growth but also in terms of long-term resilience 

and balance. 

The analysis relies on secondary data from international organizations such as the 

World Bank, OECD, and UN, as well as empirical findings from previous research. 

Analytical techniques such as trend analysis, scenario modeling, and structural 

comparisons were used to identify key features of transformation. 

Overall, the chosen methodology provides a multidimensional and adaptive 

approach to studying economic systems, ensuring that technological, institutional, and 

sustainability-related factors are integrated into both theoretical analysis and modeling 

practices[11]. 

3. Results and Discussion 

The analysis of the functioning and modeling of the economic system in the context 

of modern transformation reveals several important outcomes that can be grouped into 

technological, institutional, social, and methodological dimensions. 

The rapid integration of digital technologies, artificial intelligence, and automation 

has significantly changed the structure of economic systems. Results show that 

digitalization increases efficiency in production and service delivery, but at the same time 

generates new challenges such as digital inequality, cybersecurity threats, and labor 

market disruptions. For instance, industries that have adopted digital platforms and big 

data analytics demonstrate higher productivity growth compared to traditional sectors. 

This confirms earlier studies that highlight the dual effect of digitalization: economic 

acceleration alongside widening inequality[12]. 

Institutional frameworks remain a decisive factor in the success of economic 

transformations. Countries with flexible regulatory systems and strong governance adapt 

more effectively to global changes. Results indicate that economies with weak institutional 

structures face difficulties in integrating sustainability and innovation into their 

development strategies. This supports North’s argument that institutional quality directly 

influences long-term economic performance. 

Empirical evidence shows that economic systems increasingly need to embed 

sustainability principles into their functioning. The results suggest that countries 

prioritizing renewable energy, circular economy models, and environmental regulations 

achieve higher resilience to global shocks. This confirms the findings of Stiglitz, Sen, and 

Fitoussi, who emphasized the limitations of GDP as a measure of economic well-being. 

Thus, sustainable indicators must be integrated into economic modeling practices to 

ensure balanced growth[13]. 

Modern economies operate under heightened volatility due to global 

interdependencies. The COVID-19 pandemic and energy crises have demonstrated the 
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vulnerability of interconnected systems. The discussion indicates that traditional linear 

models fail to capture such shocks effectively. Instead, adaptive and multidimensional 

models—such as system dynamics and agent-based modeling—provide more accurate 

simulations of how economic actors behave under uncertainty. 

The results highlight that system dynamics models are effective for analyzing long-

term feedback mechanisms (e.g., sustainability transitions), while agent-based models are 

useful for capturing micro-level interactions and heterogeneity among actors. Hybrid 

models, combining multiple approaches, emerge as the most promising tool for simulating 

complex, uncertain, and transformative processes. These models offer policymakers better 

insights into the potential consequences of different policy options[14]. 

The findings suggest that modern transformations cannot be addressed with one-

dimensional solutions. Instead, economic systems require adaptive governance, 

technological innovation, and sustainability-oriented policies. Moreover, modeling 

approaches should be multidimensional, combining quantitative and qualitative methods. 

Integrating sustainability indicators, digital transformation data, and institutional quality 

metrics into models provides a holistic understanding of economic systems. 

In conclusion, the discussion confirms that the functioning of economic systems 

under modern transformations is characterized by complexity, uncertainty, and 

multidimensionality. Effective modeling and policymaking require incorporating digital, 

institutional, and ecological factors into economic analysis, ensuring resilience and long-

term development[15]. 

Table 1 summarizes the key characteristics of economic systems under modern 

transformation. It shows that technological changes such as digitalization, artificial 

intelligence, and automation increase efficiency and productivity, but also create 

challenges related to inequality and cybersecurity. Institutional factors play a decisive role: 

strong institutions accelerate transformation, while weak ones slow down reforms. 

Sustainability principles strengthen economic resilience and ensure a long-term balance 

between economic, social, and environmental goals. At the same time, globalization 

expands market opportunities but increases vulnerability to external shocks and global 

crises. Hence, modern economies operate in conditions of complexity and uncertainty, 

which requires adaptive governance and advanced modeling approaches such as system 

dynamics, agent-based, and hybrid models. 

 

Table 1. Features of Economic System Functioning in the Context of Modern 

Transformation. 

Dimension Key Features Implications for Economic System 

Technological Digitalization, AI, 

automation, big data 

Higher efficiency and productivity, 

but risk of inequality and 

cybersecurity challenges 

Institutional Governance quality, 

regulatory flexibility, policy 

adaptation 

Strong institutions accelerate 

transformation, weak ones slow 

down reforms 

Sustainability Green economy, renewable 

energy, circular models 

Enhances resilience, ensures long-

term balance between economic, 

social, and environmental goals 

Globalization Interconnected markets, 

global value chains, 

vulnerability to shocks 

Increases opportunities for trade, 

but raises risks from global crises 

and dependencies 

Complexity & 

Uncertainty 

Volatility, crises (pandemic, 

energy, financial instability) 

Necessitates adaptive models and 

multidimensional strategies 
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Modeling 

Approaches 

System dynamics, agent-

based, hybrid frameworks 

Provide better forecasts, simulate 

uncertainty, and improve policy 

decision-making 

   

  Figure 1 illustrates the methodology applied in this research. The system approach 

and comparative analysis serve as the foundation, leading into modeling tools and 

sustainability framework. These components are integrated through data sources and 

analytical techniques, ultimately providing a comprehensive understanding of economic 

systems in the context of modern transformation. 

 

Figure 1. Research Methodology Framework. 

4. Conclusion  

The study of the functioning and modeling of economic systems in the context of 

modern transformation demonstrates that today’s economies operate under conditions of 

rapid technological progress, globalization, institutional change, and sustainability 

imperatives. The findings confirm that traditional linear approaches are no longer 

sufficient to explain or forecast the dynamics of contemporary economic systems. Instead, 

adaptive, multidimensional, and technology-driven models are required to capture the 

complexity and uncertainty of global processes. 

Key conclusions include: 

• Technological transformation through digitalization and automation reshapes 

economic structures, offering efficiency gains while creating new challenges such as 

inequality and cybersecurity risks. 

• Institutional quality plays a decisive role in ensuring the adaptability and resilience of 

economic systems to transformation. 

• Sustainability principles must be integrated into economic strategies to achieve 

balanced development and long-term resilience. 

• Globalization provides opportunities for growth but increases vulnerability to external 

shocks, emphasizing the need for adaptive governance. 

• Advanced modeling approaches (system dynamics, agent-based, and hybrid models) 

provide better insights into economic complexity and offer policymakers more 

effective tools for decision-making. 

Overall, the study highlights that economic systems in the 21st century require an 

integrated approach that combines innovation, institutional reforms, and sustainability-

oriented policies. By adopting adaptive modeling practices, policymakers and researchers 

can better understand economic dynamics, forecast future scenarios, and design strategies 
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that promote resilience and sustainable development in the context of ongoing global 

transformations. 
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