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Abstract. This study examines the correlation between entrepreneurship and regional economic success in the Liberec Region of the 

Czech Republic from 2002 to 2024.  Utilizing yearly data on GDP per capita, unemployment, average income, investment, and new 

business formation, the study employs descriptive statistics, multiple regression, Granger causality tests, and Vector Autoregression 

(VAR) modeling.  The results show that GDP per capita and average income have been steadily rising, whereas entrepreneurship has 

been following a cyclical pattern that is the opposite of unemployment trends.  Regression research indicates that unemployment and 

income are the primary predictors of GDP, but the establishment of new firms exerts less short-term impact.  Nonetheless, causality 

studies reveal a delayed, bidirectional link between entrepreneurship and GDP: economic progress fosters company creation, which, in 

turn, bolsters growth after a temporal lag.  The results using VAR further support the idea that historical GDP values and lagged impacts 

of unemployment and entrepreneurship affect how regions expand over time.  Entrepreneurship does not yield immediate benefits; 

instead, it fosters long-term growth by enhancing feedback loops within the regional economy.  These findings indicate that policies 

designed to promote high-quality entrepreneurial activity, enhance labor market outcomes, and maintain investment are crucial for 

facilitating inclusive growth. This study contributes empirical data to the existing literature on entrepreneurship and regional 

development by concentrating on a specific Czech area, offering insights for policymakers in Central and Eastern Europe. 
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1. Introduction 

 

Entrepreneurship, which has its roots in economics, has evolved into an influential force shaping regional 

development, requiring an integrated analysis of various economic indicators. Entrepreneurship education 

enhances self-reliance and decision-making skills, with economic literacy programs significantly boosting 

financial knowledge and encouraging early entrepreneurial abilities (Manchidi, 2025). These skills interact with 

institutional factors, where informal elements like networking often have more influence than formal factors 

such as education or income (Razminienė & Tvaronavičienė, 2024; Šimelytė et al., 2024). In this environment, 

radical innovation stands out as a key driver of entrepreneurship and regional growth, though it remains 

underexplored in current research (Cabelkova et al., 2021; Audretsch et al., 2022). Accurately measuring 
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innovative entrepreneurship by combining start-up activity and self-employment in high-tech industries is 

essential for assessing regional growth precisely (Piccinetti et al., 2023). Additionally, regional governments 

and universities serve not only as regulators but also as creators of knowledge, with investments in R&D directly 

boosting entrepreneurial activity (Aparicio et al., 2022). Building on these foundations, this study investigates 

new company formation in the Liberec Region and its effect on economic performance. 

 

Since the early 2000s, there have been regional differences in wealth, productivity, and innovation capability in 

the Czech Republic. The Liberec Region, located in the country's north, is an especially fascinating case study 

for investigating the relationship between entrepreneurship and economic success. Historically known for its 

industry base, notably in textile and glass manufacture, the region has seen major restructuring since the country 

entered the European Union. Over the last two decades, Liberec has faced both possibilities and problems in 

developing new businesses, responding to global competition, and harmonizing with EU structural policy. 

 

Research on the relationship between unemployment and new firm development in Poland and Slovakia reveals 

complicated patterns. According to studies, there is a favorable association between growing unemployment 

and an increase in new business registrations, notably in the service sector (Wosiek, 2021). This implies the 

existence of "necessity entrepreneurship" motivated by unemployment. However, the extent of this influence 

differs by geography and industry (Wosiek et al., 2022). In Slovakia, an examination of investment aid from 

2002 to 2018 reveals that it was not properly targeted at disadvantaged regions, with 56% of investments flowing 

to places with below-average unemployment rates (Hvolkova & Klement, 2020). Furthermore, research in the 

Moravian-Silesian Region of Czechia indicates an inverse association between unemployment and economic 

indices such as GDP and gross value added, corroborating Okun's Law (Kalinová & Kroutlová, 2023). These 

findings emphasize the complicated relationship between unemployment, entrepreneurship, and regional 

economic growth. 

 

This study seeks to address this gap by investigating the link between entrepreneurship and regional economic 

dynamics in the Liberec Region from 2002 to 2024. The methodology uses time series data on GDP per capita, 

average income, unemployment, and new firm formation to examine directionality and temporal correlations. 

Additionally, impulse response functions and variance decomposition are used to represent the propagation of 

shocks across variables. As a result, our work raises two significant research questions: 

 

RQ1: How has the formation of new companies in the Liberec Region evolved between 2002 and 2024, and 

what is its relationship with key economic indicators such as GDP per capita, unemployment rate, average 

income, and investment rate? 

 

RQ2: Does the activity of new company formation in the Liberec Region have a short-term or long-term impact 

on regional economic performance, and how do economic shocks influence this relationship? 

 

By focusing on a single Czech region over more than two decades, this paper contributes to both the literature 

on regional entrepreneurship and the methodological advancement of causality-based econometric analysis in 

regional studies. The findings are expected to provide valuable insights not only for academic discourse but also 

for policymakers seeking to design evidence-based strategies that enhance entrepreneurship as a catalyst for 

regional development.  
  
2. Literature Review         

 

2.1 Entrepreneurship and Growth in the Area 

Entrepreneurship has always been recognized as a vital catalyst for economic growth and structural 

transformation at both national and regional scales. Evidence from Zambia indicates that institutional 

frameworks, such as the small firm’s regime, frequently fail to achieve their intended objectives, underscoring 

the necessity for more customized support mechanisms (Phiri, 2023). Historical analyses indicate that social 

entrepreneurship has operated as a collective movement, disseminating innovations in welfare, education, and 

healthcare in Northeast England during the 19th and early 20th centuries, thereby providing benchmarks for 

comprehending the contemporary social economy (Maclean et al., 2024). Scholars contend that, beyond liberal 
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models, even planned economies may have institutional incentives for innovation and entrepreneurship, hence 

contesting the traditional Austrian School view on efficiency (Nieto, 2022). Critiques of the gig economy 

emphasize that framing insecure work as entrepreneurship-exemplified by Uber’s model-obscures inequities 

and perpetuates neoliberal labor market dynamics (Ahsan, 2020). These works collectively illustrate the varied 

and occasionally contentious role of entrepreneurship in promoting economic and social progress. 

 

2.2 Circular Economy and Entrepreneurial Business Models 

The use of circular economy (CE) ideas in company models has been an expanding focus within 

entrepreneurship studies. In Spain, rural CE enterprises have slower development yet greater survival rates and 

profitability in comparison to their urban counterparts, indicating that the environment significantly influences 

outcomes (Magdalena et al., 2025). Other research shows that local and international companies use CE 

principles in diverse ways, and that this varies a lot from one industry to the next (Silva et al., 2024). Some 

businesses, including the agri-food sector, have gotten better at reporting on corporate sustainability, but there 

are still big gaps in meeting EU regulatory standards (Falkenberg et al., 2023). Transitioning to circular service-

based models is further hampered by obstacles in reverse supply chain architecture and market identification, 

complicating profitability (van Loon & Van Wassenhove, 2020). Sectoral studies provide further insights: 

Slovak textile companies exhibit favorable revenue trends but encounter legal and institutional obstacles 

(Hanulakova et al., 2021), whereas greentech enterprises utilizing food waste yield various socio-economic 

advantages despite inconsistent results (Scaffidi, 2022). 

 

2.3 Digital Economy, New Ideas, and Starting a Business 

The digital economy has become a key component in determining entrepreneurship, innovation, and 

competitiveness. In China, digitalization cuts down on carbon emissions by making better use of resources. 

However, significant state interference makes these advantages weaker (Chen, 2022). Firm-level research 

indicates that digitalization promotes green innovation by reinforcing internal controls and long-term investment 

strategies, especially in companies with significant management ownership (Liu et al., 2024). The digital 

revolution also helps save energy, mostly through new ideas from entrepreneurs. However, the consequences 

are different in different places, with periphery cities getting less benefit (Wang & Shao, 2023). More in-depth 

studies show that digital ecosystems and cooperation between government, business, and academia are 

necessary for long-term competitiveness (He et al., 2024). Simultaneously, digital transformation has 

demonstrated the capacity to foster disruptive innovation, with entrepreneurship serving as a moderating 

influence; however, this correlation is less pronounced in state-owned firms (Wu & Li, 2024). 

 

2.4 The relationship between entrepreneurship, law, and institutions 

Legal systems and institutional frameworks have a big impact on how well entrepreneurs do. In the developing 

space economy, businesses intentionally highlight their social advantages while minimizing dangers, 

demonstrating how legitimacy theory elucidates selective corporate disclosures (Di Tullio & Rea, 2024). At the 

regulatory level, disparate approaches to megaconstellations, private space stations, and orbital services 

underscore enduring deficiencies in space law and governance (Daniels-Dawes et al., 2024). Similar dynamics 

manifest in conventional industries: global oilfield service companies are adopting Industry 4.0 innovations, 

whereas Russian enterprises are hindered by restricted investment, limited technological scope, and inadequate 

state support, highlighting the significance of regulatory and institutional contexts (Razmanova & Andrukhova, 

2020). These results illustrate that entrepreneurship is inextricably linked to its institutional and legal 

frameworks, which significantly influence firm-level tactics and sectoral results. 

 

2.5 The Gig Economy and New Types of Business Ownership 

The emergence of the gig economy has sparked fresh discussions on the definition of entrepreneurship in 

modern labor markets. Bibliometric evaluations delineate the disjointed nature of research in this domain, 

highlighting clusters related to self-employment, digitalization, and platform work, while emphasizing that the 

pivotal role of gig workers is still inadequately examined (Silva & Moreira, 2022). In addition, critical studies 

say that gig platforms like Uber purposely position unstable jobs as entrepreneurship, which hurts workers' 

rights and makes inequality worse (Ahsan, 2020). These viewpoints indicate that the gig economy broadens the 

parameters of entrepreneurial dialogue while concurrently posing essential inquiries on equality, regulation, and 

the genuine liberty of workers. 
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2.6 Gap in Research 

The research elucidates the multifaceted interactions between entrepreneurship and regional development, 

transitions to a circular economy, digital innovation, institutional frameworks, and labor markets. These studies 

collectively emphasize the significance of entrepreneurship as a catalyst for economic development and 

structural transformation; nonetheless, notable gaps persist. First, the majority of empirical studies have 

concentrated on national or cross-national assessments, with little focus on regional dynamics, particularly in 

Central and Eastern Europe. Second, while circular economy and digitalization are often associated with 

entrepreneurship, their impacts on conventional regional growth metrics such as GDP per capita, 

unemployment, and investment are seldom examined within a cohesive econometric framework. Third, a 

significant portion of the current literature depends on descriptive or qualitative data, with a limited number of 

studies employing causality-based econometric techniques (e.g., Granger causality, VAR models) to elucidate 

dynamic feedback processes between entrepreneurship and economic results. Lastly, the Czech Republic is still 

not well-represented in this research, with Prague and other big cities getting more attention than less important 

areas. 

 

In addition, although recent scholarship has advanced hybrid decision-support models, fuzzy logic approaches, 

and algorithmic personalization in areas such as tourism, healthcare, and media ecosystems (Gavurova et al., 

2023–2025), their direct application to regional entrepreneurship and growth remains underexplored. Most of 

these contributions emphasize sectoral or institutional contexts, without explicitly linking such tools to 

entrepreneurial ecosystems or regional development trajectories. Lastly, the Czech Republic remains 

insufficiently represented in this body of work, with Prague and other metropolitan centers receiving more 

scholarly attention than peripheral regions such as Liberec. 

 

This study fills these gaps by looking at the Liberec Region from 2002 to 2024 using a mix of descriptive 

analysis, regression modeling, and dynamic econometric methods. Concentrating on a specific region over a 

span of two decades offers innovative perspectives on the directional and temporal dynamics of the link among 

entrepreneurship, GDP per capita, unemployment, and investment. In doing so, it adds to the larger body of 

work on regional entrepreneurship and gives policymakers who want to improve entrepreneurial ecosystems in 

areas that haven't been researched as much evidence-based advice. 

 

2.7 Decision-Support Systems and Digital Transformation 

Recent scholarship has increasingly emphasized the integration of digital transformation, decision-support 

systems, and information technologies across diverse domains of economic and social development. Gavurova 

et al. (2025) highlight the socio-economic implications of digital transformation in tourism, proposing hybrid 

decision-support models to improve sectoral efficiency. Complementary research extends these models to 

socially sensitive contexts, such as travel planning for people with disabilities, where fuzzy set theory enables 

greater inclusivity in decision-making (Gavurova & Polishchuk, 2025). The role of algorithmic personalization 

and digital media literacy has also been scrutinized, revealing persistent knowledge gaps in adapting individuals 

and institutions to rapidly evolving information environments (Moravec et al., 2025). Within healthcare, 

scholars examine both the managerial and evaluative dimensions of information technology integration 

(Smolanka et al., 2024; Chilunjika, Uwizeyimana, 2024) and the development of intellectual models to manage 

patient trust in primary care institutions (Gavurova, Smolanka & Polishchuk, 2024). Parallel efforts address the 

assessment of automated news content in relation to demographic structures, underscoring the broader relevance 

of information-analytical systems for media literacy and public communication (Gavurova et al., 2024). At the 

same time, contributions by Skare, Gavurova, and Polishchuk (2023) underscore the importance of large-scale 

decision-making models for financing tourism infrastructure and start-up ventures through crowdfunding, 

thereby linking entrepreneurial financing to regional development priorities. In the healthcare domain, fuzzy 

decision-support approaches have been employed for the evaluation and prioritization of competing projects, 

further demonstrating the adaptability of such methods across sectors (Gavurova et al., 2023). 

 

Collectively, these studies illustrate the growing relevance of fuzzy logic, hybrid decision-support systems, and 

algorithmic personalization in both public and private sector decision-making. They emphasize how digital 

transformation and information integration reshape entrepreneurship, tourism, healthcare, and media 
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ecosystems, while highlighting the need for adaptive models that account for uncertainty, inclusivity, and 

dynamic institutional contexts. 

 

3. Methodology 

This study employs a quantitative research design to analyze the dynamics of new company formation in the 

Liberec Region and its relationship with key economic indicators over the period 2002–2024. The 

methodological framework integrates descriptive statistics, econometric modeling, and time-series analysis to 

address the two research questions. Data were obtained from the Czech Statistical Office and regional economic 

reports, ensuring consistency and accuracy across the study period. The dataset includes annual observations 

for GDP per capita (CZK), unemployment rate (%), average income (CZK), investment rate (%), and the 

number of newly established companies in the Liberec Region. All statistical and econometric analyses were 

conducted using Python (pandas, statsmodels, matplotlib) for data processing and visualization, ensuring 

reproducibility. The investment rate has two missing values for 2023 and 2024 due to unavailability in official 

records, which were kept as NaN in the dataset. 

For Research Question 1, the analysis uses absolute values of each variable to explore long-term trends and 

cross-variable relationships. For Research Question 2, GDP per capita is converted into annual growth rates, 

while unemployment and new company formation are differenced to achieve stationarity based on Augmented 

Dickey–Fuller (ADF) test results. The new company formation variable required a second difference before 

achieving stationarity. 

The methodological process follows four main stages. At first, descriptive and correlation analyses were used 

to visualize trends and examine preliminary associations between new company formation and economic 

indicators. Then these results will be presented in the form of line graphs for the individual variables and a 

heatmap for the correlation matrix. 

Secondly, Multiple regression models were used to assess the statistical significance and magnitude of 

relationships for RQ1. To investigate the relationship between GDP per capita and key economic indicators in 

the Liberec Region, Ordinary Least Squares (OLS) regression models were estimated. This approach quantifies 

the linear association between the dependent variable (GDP per capita) and selected explanatory variables, 

allowing for the assessment of individual and joint effects. There will be three regression models made, at first 

combining all, and later combining two different variables each: Equation 1 shows the models 1: 

𝐺𝐷𝑃𝑡 = 𝛽0 + 𝛽1𝑁𝑡 + 𝛽2𝑈𝑡 + 𝛽3𝐴𝑡 + 𝛽4𝐼𝑡 + 𝜀𝑡 (1) 

Where, 𝐺𝐷𝑃𝑡 is the Gross Domestic Product per capita at the time t, 𝛽0 to 𝛽1represent the estimated coefficients 

for the independent variables, 𝑁𝑡, 𝑈𝑡, 𝐴𝑡, and 𝐼𝑡 are the New companies, Unemployment, Average Income, 

Investment rate in the region at time t. 𝜀𝑡 is the error term capturing unexplained variation. 

To assess multicollinearity among the independent variables, the Variance Inflation Factor (VIF) was 

calculated, ensuring that the regression estimates were not distorted by high intercorrelations. The VIF can be 

calculated by using the equation: 

𝑉𝐼𝐹𝑖 =
1

1 − 𝑅𝑖
2 (2) 

Where 𝑅𝑖
2 is obtained by regressing the i-th independent variable on all remaining predictors. Values above the 

conventional threshold (typically 10) indicate potential multicollinearity concerns. 
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Model 1: GDP per capita ~ New companies + Unemployment: The first regression model was formulated to 

examine the relationship between GDP per capita (𝐺𝐷𝑃𝑡) and two key predictors-new company formation (𝑁) 

and unemployment rate (𝑈)in the Liberec Region, expressed as: 

𝐺𝐷𝑃𝑡 = 𝛽0 + 𝛽1𝑁𝑡 + 𝛽2𝑈𝑡 + 𝜀𝑡 (3) 

Model 2: GDP per capita ~ New companies + Investment rate: The second regression model was formulated 

to examine the relationship between GDP per capita (𝐺𝐷𝑃𝑡) and two key predictors-new company formation 

(𝑁) and investment rate (𝐼) in the Liberec Region. The model is expressed as: 

𝐺𝐷𝑃𝑡 = 𝛽0 + 𝛽1𝑁𝑡 + 𝛽2𝐼𝑡 + 𝜀𝑡 (4) 

Thirdly, stationarity and VAR modeling-ADF tests were conducted for each variable, succeeded by differencing 

where required. A Vector Autoregression (VAR) model was then estimated for RQ2 to capture 

interdependencies between variables, and Granger causality tests were applied to assess the predictive 

relationships between new company formation, GDP per capita, and unemployment. 

Next, The Augmented Dickey-Fuller (ADF) test was applied to examine the presence of unit roots. The test 

was specified as: 

Δ𝑆𝑡
(𝑑)

= 𝛼 + 𝛽𝑡 + 𝛾 𝑆𝑡−1
(𝑑)

+ ∑ 𝛿𝑖

𝑝

𝑖=1

 Δ𝑆𝑡−𝑖
(𝑑)

+ 𝜀𝑡 (5) 

where 𝑆𝑡 is the original series (GDP per capita, unemployment, new companies). 𝑆𝑡
(𝑑)

= Δ𝑆𝑡 is the series after 

applying d differences to achieve (or test for) staionarity. For example, d=1 for the first dfferences; d=2 for 

second differences. Δ𝑆𝑡
(𝑑)

= 𝑆𝑡
(𝑑)

− 𝑆𝑡−1
(𝑑)

. 𝛼 is the intercept, 𝛽𝑡 is an optional time trend, 𝛾 is the unit-root 

coefficient, and 𝛿𝑖 control serial correlation upto lag p. 𝜀𝑡 is the white-noise error term. Here the null hypothesis 

written as 𝐻0: 𝛾 = 0 (unit root; 𝑆𝑡
(𝑑)

is non-stationary) and the alternative hypotheis is, 𝐻𝑎: 𝛾 < 0 (stationary). 

Granger Causality Analysis is used to investigate potential directional relationships between GDP per capita 

(𝐺𝐷𝑃𝑡), new company formation (𝑁), and unemployment rate (𝑈) in the Liberec Region, the Granger causality 

test was applied. The test determines whether past values of one time series contain predictive information about 

another time series, beyond the information already contained in its own past values. The general form of the 

Granger causality model can be expressed as: 

𝑌𝑡 = 𝛼0 + ∑ 𝛼𝑖

𝑝

𝑖=1

𝑌𝑡−𝑖 + ∑ 𝛽𝑖

𝑝

𝑖=1

𝑋𝑡−𝑖 +  𝜖𝑡 (6) 

where 𝑌𝑡 and 𝑋𝑡 are stationary time series, p is the number of lags, 𝛼𝑖 and 𝛽𝑖 are parameters to be estimated, and 

𝜖𝑡 is the error term. If the coefficients 𝛽𝑖 are jointly statistically significant, X is said to “Granger-cause” Y. 

Optimal lag lengths (p) were selected to capture short- and medium-term dynamics, with tests performed for 

one, two, and three lags. The analysis reported both F-statistics and Chi-square statistics, with significance 

determined at the 5% level based on Chi-square p-values. The test outcomes provided evidence on whether 

GDP per capita, new company formation, and unemployment rates have predictive relationships over different 

time horizons. 

Finally, Impulse Response Functions (IRFs)-to evaluate the short-term and long-term impact of economic 

shocks (e.g., new company formation shocks) on GDP growth and unemployment. This mixed approach enables 

both a macro-level understanding of the evolution of new company formation in the Liberec Region and a 

dynamic analysis of how shocks propagate through the regional economy. 
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4. Results 

For the first research question, the descriptive statistics from Table 1 show a clear pathway of understanding 

regarding the dataset contains the variables GDP per capita, unemployment, average income, the number of 

new companies, and the investment rate in the Liberec region in the Czech Republic from the period of 2002 to 

2024. Out of the total 23 yearly observations, the New companies and the investment rate from the Liberac 

region lack one and two observations, respectively. From the data, it’s clearly visible that there is a strong 

expansion in the GDP per capita, which has risen from 223,734 to 510,000 CZK (≈+128% span). In the same 

way, the average income climbed from 14,113 to 41,549 CZK/month (≈+195%), and the investment rate from 

41,275 to 114,868 CZK (≈+178%). The GDP, income, and investment show right-skewed growth, and the labor 

market shows sizable cyclical swings. And also, the Entrepreneurial activity is steadier in the region. In the 

bottom line, the Liberec regions exhibit sustained economic growth in output, incomes, and investment from 

2002–2024, volatile unemployment, and a moderately stable pace of new firm creation. 

Table 1. Descriptive Statistics of Key Economic Indicators for the Czech Republic (2002-2024) 

 Count mean std min 25% 50% 75% max 

GDP_per_capita 23 337383.87 83035.91 223734 284064 303186 396122 510000 

Unemployment 23 6.59 2.54 2.95 4.015 6.5 8.68 11.1 

Avg_income 23 24603.83 7550.08 14113 19699 22424 30056.5 41549 

New_companies 22 3650.05 493.31 2959 3318 3458.5 4006 4599 

Investment_rate 21 73245 19876.26 41275 57942 68482 78962 114868 

Source: Own Research 

 

From 2002 to 2024, the Liberec Region shows steady growth in GDP per capita, with a notable acceleration 

after 2018, reaching nearly 500,000 CZK, while average income increases more slowly. This widening gap 

between total output and household income highlights growing inequality. The formation of new companies 

follows a cyclical pattern: an initial decline, a peak from 2008 to 2010, contraction until 2014, then stabilization 

and a rebound after 2021. This pattern inversely mirrors unemployment rates; higher joblessness coincides with 

lower startup entry rates, while a decrease in unemployment from 2014 to 2019 aligns with modest growth in 

startups and a partial recovery after 2020. The investment rate is on an upward trend, with significant increases 

from 2018 to 2020, remaining at historically high levels that support capital-driven growth. The data indicate 

that strong investment and improved labor market conditions drive GDP growth, that entrepreneurial activity 

responds to macroeconomic shocks with a delay, and that the faster rise in production compared to incomes 

raises concerns about the inclusiveness of recent development (Figure 1). 
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Figure 1. Economic Dynamics in the Liberec Region (2002–2024)-GDP per capita & average income, new company formation, 

unemployment vs. new companies, and investment rate per capita. 
 

Source: Own Research 
 

The correlation study for the Liberec Region from 2002 to 2024, as the in Figure 2, shows a steady pattern of 

economic interdependence. GDP per capita, average income, and investment rates are all strongly and positively 

linked, indicating that periods of rapid economic growth are usually accompanied by rising wages and increased 

capital investment. Conversely, unemployment has a notable negative relationship with both GDP per capita 

and average income, demonstrating that improvements in economic performance are closely tied to reductions 

in joblessness. Interestingly, new firm formation shows only a small negative correlation with GDP per capita 

and income, but a slight positive link with unemployment, suggesting that entrepreneurial activity may slightly 

rise during times of labor market slack. Additionally, the investment rate is significantly negatively correlated 

with new company formation, implying that higher capital flows don't always coincide with increases in 

entrepreneurial entries, highlighting different factors that drive investment and firm growth. 

 

Figure 2. Correlation Matrix of Key Economic Indicators - Liberec Region (2002-2024) 

Source: Own Research 

 

Regression Modeling: The OLS regression findings from Table 2 show very good explanatory power, with an 

R-squared of 0.987, implying that the selected variables account for over 99% of the variation in GDP per capita 

in the Liberec Region.  Average income has a strong positive correlation with GDP per capita (β = 9.26, p < 

0.001), indicating that income increase is a vital factor driving regional economic progress.  Unemployment has 

a substantial negative connection (β = -4482.44, p = 0.001), indicating an adverse correlation between labor 

market performance and economic production.  However, the coefficients for new firm formation and 

investment rate are statistically negligible, implying that their direct effects on GDP per capita are weak in this 

formulation.  The large condition number (1.24 × 10⁶) indicates considerable multicollinearity, most likely due 

to close correlations between average income, investment rate, and GDP per capita. Individual coefficient 

magnitudes should be interpreted with caution. 
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Table 2. OLS Regression Estimating the Determinants of GDP per Capita in the Liberec Region (2002-2024) 

Dep. Variable: GDP_per_capita R-squared: 0.987 

Model: OLS Adj. R-squared: 0.984 

Method: Least Squares F-statistic: 290.7 

No. Observations: 20 Prob (F-statistic): 5.16E-14 

Df Residuals: 15 Log-Likelihood: -205.6 

Df Model: 4 AIC: 421.2 

Covariance Type: nonrobust BIC: 426.2 

 coef std err t P>|t| [0.025 0.975] 

const 1.59E+05 2.82E+04 5.635 0 9.87E+04 2.19E+05 

New_companies -5.1853 5.041 -1.029 0.32 -15.93 5.559 

Unemployment -4482.4407 1152.716 -3.889 0.001 -6939.397 -2025.484 

Avg_income 9.2626 0.81 11.442 0 7.537 10.988 

Investment_rate -0.0327 0.264 -0.124 0.903 -0.594 0.529 

Omnibus: 5.937 Durbin-Watson: 1.313 

Prob(Omnibus): 0.051 Jarque-Bera (JB): 3.66 

Skew: 0.98 Prob(JB): 0.16 

Kurtosis: 3.742 Cond. No. 1.24E+06 

Notes: [1] Standard Errors assume that the covariance matrix of the errors is correctly specified. [2] The condition number is 

large, 1.24e+06. This might indicate that there are strong multicollinearity or other numerical problems. 

Source: Own Research 
 

Variance Inflation Factor (VIF): The Variance Inflation Factor (VIF) results from Table 3 show extreme 

multicollinearity among the independent variables, with all VIF values significantly higher than the usually 

recognized threshold of 10.  The average income (VIF = 116.06) and investment rate (VIF ≈ 82.94) exhibit 

exceptional collinearity, showing significant duplication in the information they give, possibly due to their 

strong correlation with GDP per capita and each other.  New firm creation (VIF = 45.82) and unemployment 

(VIF ≈ 15.42) show substantial multicollinearity, but to a lower level.  Such exaggerated VIF values indicate 

that coefficient estimates may be unstable and susceptible to minor changes in the model, distorting statistical 

significance and interpretability.  To address this issue, variable selection, transformation, or regularization 

procedures may be required to ensure more trustworthy inference. 
 

Table 3. Variance Inflation Factor (VIF) for Independent Variables in the GDP per Capita Model 

Variable VIF 

New companies 45.81772 

Unemployment 15.417931 

Avg_income 116.059724 

Investment_rate 82.944315 

Source: Own Research 
 

Model 1: GDP per capita ~ New companies + Unemployment: Model 1 accounts for 69.6% of the variation 

in GDP per capita (R² = 0.696), with an adjusted R² of 0.661, indicating a reasonable match.  Unemployment is 

a significant predictor (p < 0.001) with a big negative coefficient (−19,190), suggesting that more unemployment 

leads to lower GDP per capita.  New firm creation has a negative coefficient (−13.23) but is statistically 

insignificant (p = 0.495), indicating no direct impact on GDP per capita in this formulation.  The comparatively 

low Durbin-Watson value (0.433) suggests that the residuals may have positive autocorrelation, which might 

compromise the dependability of standard errors.  Overall, the model identifies unemployment as a major driver 

of GDP per capita in the Liberec region, whereas new firm creation appears to have a less immediate influence 

(Table 4). 
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Table 4. OLS Regression Results for GDP per Capita on New Company Formation and Unemployment 

Dep. Variable: GDP_per_capita R-squared: 0.696 

Model: OLS Adj. R-squared: 0.661 

Method: Least Squares F-statistic: 19.49 

No. Observations: 20 Prob (F-statistic): 3.99E-05 

Df Residuals: 17 Log-Likelihood: -237.31 

Df Model: 2 AIC: 480.6 

Covariance Type: nonrobust BIC: 483.6 

 coef std err t P>|t| [0.025 0.975] 

const 5.04E+05 6.20E+04 8.127 0 3.73E+05 6.35E+05 

New_companies -13.2335 18.994 -0.697 0.495 -53.308 26.841 

Unemployment -1.92E+04 3719.349 -5.161 0 -2.70E+04 -1.13E+04 

Omnibus: 0.927 Durbin-Watson: 0.433 

Prob(Omnibus): 0.629 Jarque-Bera (JB): 0.896 

Skew: 0.402 Prob(JB): 0.639 

Kurtosis: 2.346 Cond. No. 2.72E+04 

Notes: [1] Standard Errors assume that the covariance matrix of the errors is correctly specified. [2] The condition number is large, 

2.72e+04. This might indicate that there are strong multicollinearity or other numerical problems. Unemployment shows a significant 

negative association with GDP per capita, while new company formation is not statistically significant in this model. 

Source: Own Research 
 

Model 2: GDP per capita ~ New companies + Investment rate: Model 2 shows a strong explanatory power, 

with an R² of 0.828 and an adjusted R² of 0.808, indicating that around 80% of the variation in GDP per capita 

is explained by new company formation and investment rate. The investment rate emerges as a highly significant 

predictor (p < 0.001) with a positive coefficient (3.175), suggesting that higher investment levels are strongly 

associated with increases in GDP per capita. In contrast, the effect of new company formation remains 

statistically insignificant (p = 0.296) despite a positive coefficient (17.30), indicating that its direct contribution 

to GDP per capita is less clear in this model. The Durbin-Watson statistic of 2.097 suggests no major 

autocorrelation concerns, and residual diagnostics indicate no severe normality issues. Overall, the model 

underscores the pivotal role of investment rate in driving regional economic growth, while the impact of new 

company formation appears less immediate (Table 5). 
 

Table 5. OLS Regression Results for GDP per Capita on New Company Formation and Investment Rate 

Dep. Variable: GDP_per_capita R-squared: 0.828 

Model: OLS Adj. R-squared: 0.808 

Method: Least Squares F-statistic: 40.88 

No. Observations: 20 Prob (F-statistic): 3.20E-07 

Df Residuals: 17 Log-Likelihood: -231.64 

Df Model: 2 AIC: 469.3 

Covariance Type: nonrobust BIC: 472.3 

 coef std err t P>|t| [0.025 0.975] 

const 2.71E+04 8.08E+04 0.336 0.741 -1.43E+05 1.98E+05 

New_companies 17.2989 16.032 1.079 0.296 -16.526 51.123 

Investment_rate 3.175 0.41 7.744 0 2.31 4.04 

Omnibus: 1.853 Durbin-Watson: 2.097 

Prob(Omnibus): 0.396 Jarque-Bera (JB): 1.395 

Skew: -0.624 Prob(JB): 0.498 

Kurtosis: 2.659 Cond. No. 9.87E+05 

Notes: [1] Standard Errors assume that the covariance matrix of the errors is correctly specified. [2] The condition number is large, 

9.87e+05. This might indicate that there are strong multicollinearity or other numerical problems. Investment rate is a significant 

positive driver of GDP per capita, whereas new company formation does not show a statistically significant effect in this model. 

Source: Own Research 
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Pairwise Relationships with Regression Lines: These scatterplots from Figure 3 below show the pairwise 

correlations between GDP per capita and major economic indicators in the Liberec Region from 2002 to 2024.  

The first figure (New Companies versus GDP per Capita) shows a slightly negative slope, showing that greater 

rates of new company creation are weakly related to lower GDP per capita; however, the association looks 

minor and is undoubtedly impacted by external variables.  The second plot (Unemployment versus GDP per 

Capita) shows a strong negative association, with rises in unemployment resulting in considerable drops in GDP 

per capita, showing the severe economic consequences of joblessness.  The final plot (Investment Rate versus 

GDP per Capita) shows a significant positive connection, indicating that greater investment rates are 

substantially associated with higher GDP per capita, emphasizing the importance of capital investment in 

regional economic growth.  Together, these visual patterns correspond to regression results in which 

unemployment has a substantial negative influence, investment rates have a strong positive impact, and new 

firm creation has a smaller direct effect on GDP per capita. 

 

 

Figure 3. Scatter Plots - Relationships Between GDP per Capita and Key Economic Indicators in the Liberec Region (2002-2024) 

Source: Own Research 

For the second research question, the analysis begins with preparing the time series data for GDP per capita 

(expressed as a growth rate percentage), unemployment rate, and new company formation for econometric 

modeling. As a first step, stationarity checks were performed using the Augmented Dickey-Fuller (ADF) test to 

ensure that the variables meet the requirements for time series analysis. Initial results indicated that all three 

series were non-stationary in their level form, meaning they exhibited trends or other non-constant statistical 

properties over time. Applying first differencing transformed GDP per capita growth and the unemployment 

rate into stationary series, while the new company formation series remained non-stationary. A second 

differencing was therefore applied to the new company data, which successfully achieved stationarity. This 

transformation process ensures that all variables are now suitable for subsequent vector autoregression (VAR) 

and impulse response function (IRF) analyses, minimizing the risk of spurious regression results and enabling 

reliable dynamic relationship estimation. 
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The Granger causality results from Table 6 reveal bidirectional relationships between GDP per capita and new 

company formation, although the statistical significance varies with lag length. Specifically, the chi-square test 

indicates that new company formation Granger-causes GDP per capita at a lag of three years, while GDP per 

capita Granger-causes new company formation at lags two and three years. This suggests a dynamic interplay 

where entrepreneurial activity and economic growth reinforce each other, although with some temporal delay. 

For labor market dynamics, the results show that new company formation Granger-causes unemployment at a 

lag of two years, and unemployment also Granger-causes new company formation at the same lag. This 

bidirectional relationship might indicate that job market conditions influence entrepreneurial behavior, while 

business creation subsequently affects employment opportunities. However, significance is not consistent across 

all lags, implying that these effects are context- and period-specific. Overall, the findings support the presence 

of time-lagged feedback loops between economic growth, business formation, and unemployment in the Liberec 

region, emphasizing the importance of considering temporal dynamics when designing regional economic 

policies. 

Table 6. Granger Causality Test Results (GDP per capita, New Companies, and Unemployment - Liberec Region) 

Direction of 

Causality 
Lags F-statistic p-value Chi-square p-value 

Significant at 

5%? 

New Companies → 

GDP 

1 0.5813 0.4585 0.7059 0.4008 No 

2 0.8684 0.4465 2.5264 0.2827 No 

3 1.9131 0.2060 10.7611 0.0131 Yes (Chi²) 

GDP → New 

Companies 

1 1.6575 0.2188 2.0126 0.1560 No 

2 2.7237 0.1094 7.9234 0.0190 Yes (Chi²) 

3 1.4642 0.2956 8.2361 0.0414 Yes (Chi²) 

New Companies → 

Unemployment 

1 0.4753 0.5018 0.5771 0.4474 No 

2 2.4574 0.1311 7.1488 0.0280 Yes (Chi²) 

3 0.2788 0.8393 1.5680 0.6667 No 

Unemployment → 

New Companies 

1 1.7585 0.2060 2.1353 0.1439 No 

2 2.6433 0.1155 7.6895 0.0214 Yes (Chi²) 

3 1.0075 0.4382 5.6669 0.1290 No 

Source: Own Research 
 

Vector Autoregression (VAR) and Impulse Response Analysis: The VAR(3) model from Table 7 shows that 

GDP growth in the Liberec region is heavily impacted by its own historical values, with all three lag factors 

(L1-L3) having substantial and negative coefficients. This shows a pattern of mean reversion, in which strong 

GDP growth in one era is followed by reduced growth in succeeding periods. Furthermore, the model shows 

that unemployment fluctuations with a three-year lag have a positive and statistically significant effect on GDP 

growth. This unexpected conclusion might be due to delayed labor market adjustments or cyclical effects, in 

which earlier unemployment reductions result in stronger productivity and production increases after a lag. 

Furthermore, new business creation (at lag 3) has a minor but substantial negative influence on GDP growth, 

which might reflect short-term disruption costs or that newly founded enterprises need time to contribute 

favorably to the economy. No variables were statistically significant at conventional levels in the unemployment 

and new firm formation equations, indicating that these factors have weaker direct short-term predictive 

associations within the specified lag structure. The residual correlation matrix shows a high negative correlation 

(-0.70) between GDP growth and changes in unemployment, as predicted by economic theory, and a moderate 

positive correlation (0.50) between GDP growth and changes in new firm creation (Table 8). 

 
Table 7. Model order selection criteria (minimum values highlighted): 

Lag AIC BIC FPE HQIC 

0 14.32 14.46 1.651e+06 14.31 

1 14.63 15.20 2.351e+06 14.62 

2 15.03 16.02 4.256e+06 15.02 

3 12.42 13.83 5.646e+05 12.40 

Note: The selected optimal lag length is 3, based on AIC, BIC, FPE, and HQIC. 

Source: Own Research 
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Table 8. VAR(3) Model Results - GDP Growth, Unemployment, and New Company Formation 

Dependent 

Variable 
Variable Coefficient Std. Error t-Stat p-Value Sig. 

GDP_diff 

const 1.7996 0.6668 2.699 0.007 Yes 

L1.GDP_diff -0.7560 0.2117 -3.572 0.000 Yes 

L1.Unemp_diff 0.0315 0.6644 0.047 0.962 No 

L1.NewCo_diff2 0.0037 0.0029 1.272 0.203 No 

L2.GDP_diff -1.1079 0.2087 -5.308 0.000 Yes 

L2.Unemp_diff -0.5871 0.5897 -0.996 0.319 No 

L2.NewCo_diff2 0.0002 0.0027 0.076 0.939 No 

L3.GDP_diff -1.0006 0.2490 -4.019 0.000 Yes 

L3.Unemp_diff 1.6391 0.6161 2.661 0.008 Yes 

L3.NewCo_diff2 -0.0058 0.0021 -2.792 0.005 Yes 

Unemp_diff 

const -0.4486 0.3265 -1.374 0.169 No 

L1.GDP_diff 0.0209 0.1036 0.202 0.840 No 

L1.Unemp_diff 0.2800 0.3253 0.861 0.389 No 

L1.NewCo_diff2 -0.0004 0.0014 -0.299 0.765 No 

L2.GDP_diff 0.0424 0.1022 0.415 0.678 No 

L2.Unemp_diff -0.1116 0.2887 -0.386 0.699 No 

L2.NewCo_diff2 0.0001 0.0013 0.058 0.954 No 

L3.GDP_diff -0.0012 0.1219 -0.010 0.992 No 

L3.Unemp_diff -0.0793 0.3017 -0.263 0.793 No 

L3.NewCo_diff2 0.0006 0.0010 0.546 0.585 No 

NewCo_diff2 

const -67.4645 97.8060 -0.690 0.490 No 

L1.GDP_diff -11.0341 31.0449 -0.355 0.722 No 

L1.Unemp_diff -36.0637 97.4448 -0.370 0.711 No 

L1.NewCo_diff2 -0.1341 0.4264 -0.314 0.753 No 

L2.GDP_diff 37.9190 30.6113 1.239 0.215 No 

L2.Unemp_diff -39.8623 86.4864 -0.461 0.645 No 

L2.NewCo_diff2 -0.0479 0.3910 -0.122 0.903 No 

L3.GDP_diff -16.0792 36.5149 -0.440 0.660 No 

L3.Unemp_diff -78.9104 90.3595 -0.873 0.383 No 

L3.NewCo_diff2 0.0279 0.3041 0.092 0.927 No 

Note: Significance at the 5% level is marked as Yes. 

Source: Own Research 

 
Table 9. Correlation matrix of residuals: 

 GDP_diff Unemp_diff NewCo_diff2 

GDP_diff 1.000 -0.702 0.503 

Unemp_diff -0.702 1.000 0.111 

NewCo_diff2 0.503 0.111 1.000 

Source: Own Research 

The impulse response (Figures 4 and 5) study indicates that GDP shocks produce transient impacts, with early 

growth momentum dissipating within two years.  Shocks to unemployment have diverse effects, whereas shocks 

to the establishment of new businesses have little to no effect on GDP or unemployment.  In the same way, 

shocks to GDP impact company development, whereas shocks to unemployment only create short-term 

changes.  In general, the connections between GDP, unemployment, and entrepreneurship are weak. They have 

only a little short-term impact and greater signs of delayed or outside influences. 
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Figure 4. Impulse Response Functions for GDP Growth, Unemployment, and New Company Formation 

Source: Own Research 

 

Figure 5. Responses of GDP Growth and Unemployment to a New Company Formation Shock 

Source: Own Research 
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5. Discussion of Results 

Relationship between GDP per capita, new companies, unemployment, average income, and investment 

rate: The RQ1 study indicates that although GDP per capita is affected by several factors, only unemployment 

and average income have significant and persistent influences.  Unemployment has a negative effect, which is 

in line with Okun's Law, whereas increased earnings have a favorable effect on growth.  New businesses and 

investments didn't have any big short-term benefits, perhaps because of problems with firm survival, disparities 

in efficiency, and multicollinearity.  In simplified models, unemployment continued to be a big negative effect, 

while investment seemed to be a positive one. However, entrepreneurship still didn't seem to matter. Overall, 

the functioning of the labor market and growing earnings have the most effect on regional growth in Liberec.  

In the near term, entrepreneurship and investment don't matter as much. This means that their effects are more 

delayed and depend on quality rather than quantity.  So, policy should focus on lowering unemployment and 

encouraging long-term income growth, while also encouraging productive, creative companies over just more 

of them. 

Dynamic and Causal Relationships Between GDP per Capita, New Companies, and Unemployment: 

Stationarity tests showed that GDP and unemployment were stable after the first differencing, while new 

enterprises needed the second differencing. Granger causation showed a delayed two-way relationship between 

GDP per capita and the creation of new businesses. Economic development encourages entrepreneurship after 

2–3 years, while new businesses need time to add to GDP. The connection between new businesses and 

unemployment was not strong and didn't always hold up. There was some indication of mutual effect at two-

year delays. The VAR(3) model showed that GDP growth is mostly caused by its own historical values. 

Unemployment (positive at lag 3) and new firm creation (negative at lag 3, which means short-term adjustment 

costs) both have delayed impacts on GDP growth. No notable predictors were identified in the unemployment 

or new company equations, indicating the influence of external structural issues. The findings indicate that 

entrepreneurship fosters growth only after a certain period, whereas the consequences of unemployment are 

indirect and less substantial. This shows that regional growth can only happen if there is long-term, continuous 

policy support for entrepreneurship. 

6. Conclusion 

This study examined the relationship among GDP per capita, new company formation, and unemployment in 

the Liberec Region (2002–2024), utilizing stationarity diagnostics, Granger causality tests, and a Vector 

Autoregression (VAR) framework. The results show that there is a delayed, two-way link between 

entrepreneurship and economic growth. For example, GDP growth leads to the creation of new businesses, 

while entrepreneurship leads to an increase in the long run. Conversely, the relationship between 

entrepreneurship and unemployment was shown to be weaker and less stable, indicating that the impacts on job 

creation are contingent upon larger structural and regulatory frameworks. The VAR findings showed that GDP 

dynamics are affected by both their own past values and the lagged impacts of unemployment and 

entrepreneurship. This shows how regional economic linkages might take time to show themselves. The 

consequences for policy show that entrepreneurship needs long-term assistance that lasts. Short-term actions 

alone are unlikely to yield rapid enhancements in the labor market; nevertheless, promoting high-quality, 

innovative enterprises and fortifying institutional frameworks can yield long-term growth benefits. The study 

has certain problems, such as a short dataset, a restricted range of variables, and the necessity for differencing, 

which might hide long-term correlations. Future studies ought to augment the dataset, including supplementary 

macroeconomic and institutional variables, and utilize sophisticated methodologies such as VECM or non-linear 

models to comprehensively capture both short-term and long-term dynamics.                       

 

 

 

 

 

http://jssidoi.org/jesi/
https://doi.org/10.9770/n5249698324


ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

       2025 Volume 13 Number 2 (December) 

  https://doi.org/10.9770/n5249698324 
 

 

92 

 

References 
 

Ahsan, M. (2020). Entrepreneurship and Ethics in the Sharing Economy: A Critical Perspective. Journal of Business Ethics, 161(1), 19-

33. https://doi.org/10.1007/s10551-018-3975-2 
 

Aparicio, S., Audretsch, D., & Urbano, D. (2022). Governmental Support for Entrepreneurship in Spain: An Institutional Approach. 

Hacienda Publica Espanola-Review of Public Economics, 243, 29-49. https://doi.org/10.7866/HPE-RPE.22.4.2 
 

Audretsch, D., Fornahl, D., & Klarl, T. (2022). Radical innovation and its regional impact-a roadmap for future research. Small Business 

Economics, 58(2), 1153-1156. https://doi.org/10.1007/s11187-021-00463-y 

 

Cabelkova, I., Tvaronaviciene, M., & Strielkowski, W. (2021). Innovations in achieving sustainable economic performance under 

income inequality. Marketing and Management of Innovations, 2, 146-154. https://doi.org/10.21272/mmi.2021.2-12  

 

Chen, P. (2022). Relationship between the digital economy, resource allocation and corporate carbon emission intensity: New evidence 

from listed Chinese companies. Environmental Research Communications, 4(7), 075005. https://doi.org/10.1088/2515-7620/ac7ea3 

 

Chilunjika, S. R., & Uwizeyimana, D. E. (2024). Blockchain technology for health information management: a case of Zimbabwe. 

Insights into Regional Development, 6(1), 59-73. https://doi.org/10.9770/ird.2024.6.1(5)  

 

Costa, N. O., Oliveira, S., & Rodrigues, E. (2024). Business analytics capabilities in digitally-enabled and non-digitally-enabled 

companies in an emerging economy. In F. Longo, W. Shen, & A. Padovano (Eds.), 5th International Conference on Industry 4.0 and 

Smart Manufacturing, Ism 2023, Vol. 232, 1538-1547. Elsevier Science Bv. https://doi.org/10.1016/j.procs.2024.01.151 
 

Daniels-Dawes, J., Fazio, C., Jones, A., McCoy, A., & Sundahl, M. J. (2024). Summary Report on the 2023 Global Space Law Center 

Symposium on Law & Policy Issues in the New Orbital Economy. Air & Space Law, 49(1), 117-126. 
https://doi.org/10.54648/AILA2024011  

 

Di Tullio, P., & Rea, M. A. (2024). The dark side of the new space economy: Insights from the sustainability reporting practices of 

government space agencies and private space companies. Corporate Social Responsibility and Environmental Management, 31(5), 4651-

4672. https://doi.org/10.1002/csr.2825 
 

Díaz-Garrido, E., Soriano-Pinar, I., & Bermejo-Olivas, S. (2024). Mapping the research landscape: Exploring the relationship between 

corporate entrepreneurship and the circular economy. European Journal of Management and Business Economics. 

https://doi.org/10.1108/EJMBE-08-2023-0245 
 

Falkenberg, C., Schneeberger, C., & Poechtrager, S. (2023). Is Sustainability Reporting Promoting a Circular Economy? Analysis of 

Companies’ Sustainability Reports in the Agri-Food Sector in the Scope of Corporate Sustainability Reporting Directive and EU 

Taxonomy Regulation. Sustainability, 15(9), 7498. https://doi.org/10.3390/su15097498 
 

Gavurova, B., & Polishchuk, V. (2025). Decision-making support system for travel planning for people with disabilities based on fuzzy 

set theory. Oeconomia Copernicana, 16(2025), 417-462. https://doi.org/10.24136/oc.3503 

 

Gavurova, B., Kelemen, M., Polishchuk, V., Mudarri, T., & Smolanka, V. (2023). A fuzzy decision support model for the evaluation 

and selection of healthcare projects in the framework of competition. Frontiers in Public Health, 11, 1222125. 

https://doi.org/10.3389/fpubh.2023.1222125 

 

Gavurova, B., Polishchuk, V., Mikeska, M., & Polishchuk, I. (2025). Socio-economic impact of digital transformation in tourism: A 

hybrid decision support model. Economics and Sociology, 18(2), 305-319. https://doi.org/10.14254/2071-789X.2025/18-2/16 

 

Gavurova, B., Skare, M., Hynek, N., Moravec, V., & Polishchuk, V. (2024). An information-analytical system for assessing the level of 

automated news content according to the population structure: A platform for media literacy system development. Technological 

Forecasting and Social Change, 200, 123161. https://doi.org/10.1016/j.techfore.2023.123161 

 

Gavurova, B., Smolanka, V., & Polishchuk, V. (2024). Intellectual model for analyzing and managing patient trust in medical staff of 

primary healthcare institution. Polish Journal of Management Studies, 30(1), 98-115. https://doi.org/10.17512/pjms.2024.30.1.06 

 

Hanulakova, E., Dano, F., & Kukura, M. (2021). Transition of Business Companies to Circular Economy in Slovakia. Entrepreneurship 

and Sustainability Issues, 9(1), 204-220. https://doi.org/10.9770/jesi.2021.9.1(12) 
 

He, Y., Song, J., & Ouyang, W. (2024). Digital Economy, Entrepreneurship, and High-Quality Development of the Manufacturing 

Industry. Tehnički Vjesnik, 31(3), 851-863. https://doi.org/10.17559/TV-20231121001135 
 

Hvolkova, L., & Klement, L. (2020). management of innovation development in the slovak republic: critical evaluation of the investment 

aid system. Marketing and Management of Innovations, 1, 26-39. https://doi.org/10.21272/mmi.2020.1-02 

http://jssidoi.org/jesi/
https://doi.org/10.9770/n5249698324
https://doi.org/10.1007/s10551-018-3975-2
https://doi.org/10.7866/HPE-RPE.22.4.2
https://doi.org/10.1007/s11187-021-00463-y
https://doi.org/10.21272/mmi.2021.2-12
https://doi.org/10.1088/2515-7620/ac7ea3
https://doi.org/10.9770/ird.2024.6.1(5)
https://doi.org/10.1016/j.procs.2024.01.151
https://doi.org/10.54648/AILA2024011
https://doi.org/10.1002/csr.2825
https://doi.org/10.1108/EJMBE-08-2023-0245
https://doi.org/10.3390/su15097498
https://doi.org/10.24136/oc.3503
https://doi.org/10.3389/fpubh.2023.1222125
https://doi.org/10.14254/2071-789X.2025/18-2/16
https://doi.org/10.1016/j.techfore.2023.123161
https://doi.org/10.17512/pjms.2024.30.1.06
https://doi.org/10.9770/jesi.2021.9.1(12)
https://doi.org/10.17559/TV-20231121001135
https://doi.org/10.21272/mmi.2020.1-02


ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

       2025 Volume 13 Number 2 (December) 

  https://doi.org/10.9770/n5249698324 
 

 

93 

 

Hyrynsalmi, S., Olsson, H. H., Bosch, J., & Hyrynsalmi, S. (2022). Quo vadis, Data Business? A Study for Understanding Maturity of 

Embedded System Companies in Data Economy. In N. Carroll, A. Nguyen-Duc, X. Wang, & V. Stray (Eds.), Software Business, Icsob 

2022, 463, 141-148). Springer International Publishing Ag. https://doi.org/10.1007/978-3-031-20706-8_10 
 

Kalinová, E., & Kroutlová, K. (2023). The relationship between unemployment and macroeconomic indicators. SHS Web of 

Conferences, 160, 01008. https://doi.org/10.1051/shsconf/202316001008 
 

Liu, Q., Yang, X., Shen, Z., & Streimikiene, D. (2024). Digital economy and substantial green innovation: Empirical evidence from 

Chinese listed companies. Technology Analysis & Strategic Management, 36(10), 2609-2623. 

https://doi.org/10.1080/09537325.2022.2156336 
 

Maclean, M., Harvey, C., Price, M., & Harlow, V. (2024). Social entrepreneurship and the social economy of Victorian and Edwardian 

Britain. Business History. https://doi.org/10.1080/00076791.2024.2447268 
 

Magdalena, A. S., Fernandez, B. C., & Callen, Y. F. (2025). Financial performance of new circular economy companies in rural settings. 

Small Business Economics, 64(4), 1953-1980. https://doi.org/10.1007/s11187-024-00971-7 

 

Manchidi, N. H. (2025). Entrepreneurship education as an intervention solution to youth unemployment in South Africa, Insights into 

Regional Development, 7(2), 67-83. https://doi.org/10.70132/j5256343756  

 

Moravec, V., Hynek, N., Skare, M., Gavurova, B., & Polishchuk, V. (2025). Algorithmic personalization: A study of knowledge gaps 

and digital media literacy. Humanities and Social Sciences Communications, 12(341). https://doi.org/10.1057/s41599-025-04593-6 

 

Nieto, M. (2022). Entrepreneurship and Decentralised Investment in a Planned Economy. Historical Materialism-Research in Critical 

Marxist Theory, 30(1), 133-163. https://doi.org/10.1163/1569206X-12341995 
 

Oghazi, P., Mostaghel, R., & Hultman, M. (2024). International industrial manufacturers: Mastering the era of digital innovation and 

circular economy. Technological Forecasting and Social Change, 201, 123160. https://doi.org/10.1016/j.techfore.2023.123160 
 

Phiri, C. (2023). Small companies and regulatory tiering: A legal and economic analysis of Zambia’s new regime. De Jure Law Journal, 

56, 107-124. https://doi.org/10.17159/2225-7160/2023/v56a8 

 

Piccinetti, L., Santoro, D., & Rezk, M. R. (2023). The Karolinska Institute innovation ecosystem for cancer startups: lessons learned and 

best practices. Insights into Regional Development, 5(2), 10-23. https://doi.org/10.9770/ird.2023.5.2(1)  

 

Razmanova, S., & Andrukhova, O. (2020). Oilfield service companies as part of economy digitalization: Assessment of the prospects 

for innovative development. Journal of Mining Institute, 244(4), 482-492. https://doi.org/10.31897/PMI.2020.4.11 

 

Razminienė, K., & Tvaronavičienė, M. (2024). Advancing circular economy through knowledge transfer: a decade of research insights. 

Acta Monstanistica Slovaca, 29(2), 470-488.  https://doi.org/10.46544/AMS.v29i2.19  

 

Scaffidi, F. (2022). Regional Implications of the Circular Economy and Food Greentech Companies. Sustainability, 14(15), 9004. 

https://doi.org/10.3390/su14159004 
 

Silva, B. C., & Moreira, A. C. (2022). Entrepreneurship and the gig economy: A bibliometric analysis. Cuadernos De Gestion, 22(2), 

23-44. https://doi.org/10.5295/cdg.211580am 
 

Silva, P. M., Santos, J. F., & Torres, A. F. (2024). Does the adoption of circular economy principles impact the value proposition and 

performance of companies? Effects on the origin and sector of activity of the companies. International Journal of Innovation and 

Sustainable Development, 18(3). https://doi.org/10.1504/IJISD.2024.138180 

 

Šimelytė, A,, Tvaronavičienė, M., Peyravi, B., & Beretta, E. (2024). The impact of the external environment on transferring from linear 

to circular economy with the mediating role of knowledge assimilation. Journal of Infrastructure, Policy and Development, 8(2), 2699. 

https://doi.org/10.24294/jipd.v8i2.26  

 

Skare, M., Gavurova, B., & Polishchuk, V. (2023). A decision-making support model for financing start-up projects by venture capital 

funds on a crowdfunding platform. Journal of Business Research, 158, 113719. https://doi.org/10.1016/j.jbusres.2023.113719 

 

Skare, M., Gavurova, B., & Polishchuk, V. (2023). A large-scale decision-making model for the expediency of funding the development 

of tourism infrastructure in regions. Expert Systems, 40(7), e13443. https://doi.org/10.1111/exsy.13443 

 

Smolanka, V., Gavurova, B., & Polishchuk, V. (2024). Managing and evaluating the integration of information technologies in healthcare 

institutions. Polish Journal of Management Studies, 30(2), 297-313. https://doi.org/10.17512/pjms.2024.30.2.18 

 

Suchek, N., Ferreira, J. J., & Fernandes, P. O. (2022). A review of entrepreneurship and circular economy research: State of the art and 

future directions. Business Strategy and the Environment, 31(5), 2256-2283. https://doi.org/10.1002/bse.3020 

http://jssidoi.org/jesi/
https://doi.org/10.9770/n5249698324
https://doi.org/10.1007/978-3-031-20706-8_10
https://doi.org/10.1051/shsconf/202316001008
https://doi.org/10.1080/09537325.2022.2156336
https://doi.org/10.1080/00076791.2024.2447268
https://doi.org/10.1007/s11187-024-00971-7
https://doi.org/10.70132/j5256343756
https://doi.org/10.1057/s41599-025-04593-6
https://doi.org/10.1163/1569206X-12341995
https://doi.org/10.1016/j.techfore.2023.123160
https://doi.org/10.17159/2225-7160/2023/v56a8
https://doi.org/10.9770/ird.2023.5.2(1)
https://doi.org/10.31897/PMI.2020.4.11
https://doi.org/10.46544/AMS.v29i2.19
https://doi.org/10.3390/su14159004
https://doi.org/10.5295/cdg.211580am
https://doi.org/10.1504/IJISD.2024.138180
https://doi.org/10.24294/jipd.v8i2.26
https://doi.org/10.1016/j.jbusres.2023.113719
https://doi.org/10.1111/exsy.13443
https://doi.org/10.17512/pjms.2024.30.2.18
https://doi.org/10.1002/bse.3020


ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

       2025 Volume 13 Number 2 (December) 

  https://doi.org/10.9770/n5249698324 
 

 

94 

 

 

Tsironis, G., Daglis, T., & Tsagarakis, K. P. (2024). The 21 most practiced RE-s of circular economy from LinkedIn company profiles 

on a global scale. Resources Conservation & Recycling Advances, 21, 200202. https://doi.org/10.1016/j.rcradv.2024.200202 
 

van Loon, P., & Van Wassenhove, L. N. (2020). Transition to the circular economy: The story of four case companies. International 

Journal of Production Research, 58(11), 3415-3422. https://doi.org/10.1080/00207543.2020.1748907 
 

Wang, L., & Shao, J. (2023). Digital economy, entrepreneurship and energy efficiency. Energy, 269, 126801. 

https://doi.org/10.1016/j.energy.2023.126801 
 

Wosiek, M. (2021). Unemployment and new firm formation: Evidence from Polish industries at the regional level. Equilibrium. 

Quarterly Journal of Economics and Economic Policy, 16(4), 765-782. https://doi.org/10.24136/eq.2021.028 
 

Wosiek, M., Czudec, A., & Kata, R. (2022). Relationship between unemployment and new business registrations at the local level: The 

case of Poland. Post-Communist Economies, 34(8), 1083-1108. https://doi.org/10.1080/14631377.2021.1915072 
 

Wu, Y., & Li, Z. (2024). Digital transformation, entrepreneurship, and disruptive innovation: Evidence of corporate digitalization in 

China from 2010 to 2021. Humanities & Social Sciences Communications, 11(1), 163. https://doi.org/10.1057/s41599-023-02378-3 
 

Xie, X., & Zhang, W. (2021). Can information confusion caused by the financing model of new economy companies be eliminated? 

China Journal of Accounting Research, 14(1), 1-23. https://doi.org/10.1016/j.cjar.2020.11.002 
 

 

 
Data Availability Statement: More primary data can be obtained from the corresponding author on a reasonable request. 

 

Author Contributions: All authors contributed equally. All authors have read and agreed to the published version of the 

manuscript. 

                      

Mr. Robin KUNJU MOL RAJ, MBA, is a Research Assistant at the Institute of Technology and Business in České 

Budějovice, located at Okružní 517/10, 37001 České Budějovice, Czech Republic. His research interests are diverse, 

encompassing microeconomics, statistics, macroeconomics, and econometrics, as well as advanced computational methods 

like machine learning and neural networks. 

ORCID ID: https://orcid.org/0009-0000-3492-4074  

 

Prof. Marek VOCHOZKA, Ph.D., MBA, Dr. h.c., Rector and Professor at the School of Expertness and Valuation, 

Institute of Technology and Business in České Budějovice (VŠTE), Czech Republic. His research spans financial and 

valuation economics, including business valuation, creditworthiness and bankruptcy modeling, financial management, and 

intangible asset appraisal, with strong expertise in mathematical and neural network–based modeling. 

ORCID ID: https://orcid.org/0000-0001-9923-7814  

 

Ing. Jindřiška VITVAROVÁ, Researcher at the Pan-European University, Prague, Czech Republic. Her academic 

interests cover management, international business, and applied economics, with a particular focus on the intersections of 

business innovation, entrepreneurship, and economic development. She combines theoretical approaches with practical 

applications, contributing to research projects and publications that address both academic and professional communities. 

ORCID ID: https://orcid.org/0009-0009-2388-1190 
 

Copyright © 2025 by author(s). Publishing rights by Entrepreneurship and Sustainability Center 

This work is licensed under the Creative Commons Attribution International License (CC BY). 

http://creativecommons.org/licenses/by/4.0/ 

 
 

 

 

 

 

 

http://jssidoi.org/jesi/
https://doi.org/10.9770/n5249698324
https://doi.org/10.1016/j.rcradv.2024.200202
https://doi.org/10.1080/00207543.2020.1748907
https://doi.org/10.1016/j.energy.2023.126801
https://doi.org/10.24136/eq.2021.028
https://doi.org/10.1080/14631377.2021.1915072
https://doi.org/10.1057/s41599-023-02378-3
https://doi.org/10.1016/j.cjar.2020.11.002
https://orcid.org/0009-0000-3492-4074
https://orcid.org/0000-0001-9923-7814
https://orcid.org/0009-0009-2388-1190
http://creativecommons.org/licenses/by/4.0/

