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ABSTRACT

This study examines the relationship between digital transformation and the competitiveness of Bulgarian regions within
the context of the European Union's digital transition and Smart Specialisation policies. The primary objective is to assess
the impact of digitalisation on regional economic development, productivity, innovation capacity, and regional
convergence. The research is grounded in the theoretical frameworks of regional competitiveness, the digital economy,
and sustainable development. It employs a comparative and analytical approach based on indicators reflecting digital
infrastructure, digital skills, business technological readiness, innovation performance, and institutional quality.

The findings reveal significant disparities in the level of digital transformation across Bulgarian regions. Regions
characterised by a higher concentration of human capital, well-developed information and communication infrastructure,
and stronger innovation ecosystems demonstrate higher levels of productivity, employment, investment attractiveness,
and economic competitiveness. Conversely, peripheral and less-developed regions continue to face challenges related to
limited digital connectivity, shortages of skilled labour, and lower levels of digital technology adoption by businesses and
public institutions. The results confirm that digital transformation is a strategic driver of regional competitiveness by
fostering innovation, improving resource efficiency, and creating new opportunities for entrepreneurship and sustainable
economic growth. Furthermore, the study demonstrates that the effectiveness of the digital transition depends not only on
technological investments but also on institutional capacity, governance quality, and the ability to align regional
development policies with European strategic objectives. The study concludes that accelerating digital transformation
can contribute to reducing regional disparities and strengthening the long-term competitiveness of Bulgarian regions.
Consequently, it recommends the implementation of coordinated policies aimed at expanding digital infrastructure,
enhancing digital competencies, supporting innovation, and promoting technological modernisation of enterprises,
particularly in economically lagging regions. Objectives: This paper aims to examine the impact of digital transformation
on the competitiveness of Bulgarian regions in the context of the European Union’s digital transition and Smart
Specialisation policies. Methods/Approach: The study applies a comparative and analytical approach based on indicators
related to digital infrastructure, digital skills, business technological readiness, innovation activity, and institutional
quality.. Results: The findings reveal significant regional disparities in the level of digital transformation across Bulgaria.
Regions with stronger human capital, better ICT infrastructure, and more developed innovation ecosystems demonstrate
higher productivity, employment, investment attractiveness, and competitiveness.Conclusions: Digital transformation is
a strategic factor for improving regional competitiveness and reducing territorial disparities. Coordinated policies are
needed to develop digital infrastructure, enhance digital skills, support innovation, and promote technological
modernisation, especially in less-developed regions.
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INTRODUCTION

Digital transformation has emerged as one of the most significant drivers of economic development, innovation
capacity, and regional competitiveness in the twenty-first century. In the context of accelerating technological
progress, the widespread diffusion of digital technologies, and intensifying global competition, the ability of
regional economies to integrate digital solutions into production, managerial, and social processes has become
a fundamental prerequisite for achieving sustainable economic growth and long-term competitiveness. Within
the European Union, the digital transition constitutes one of the principal strategic priorities embedded in the
European Digital Strategy, the Digital Europe Programme, and the Smart Specialisation Policy, all of which
emphasize reducing regional disparities and strengthening economic resilience through the adoption of digital
technologies and innovation.

The relevance of the present study stems from the growing importance of digitalisation as a strategic
instrument for addressing structural economic challenges and territorial disparities. Despite the considerable
progress achieved during the past decade, Bulgaria continues to rank below the European Union average across
a number of indicators related to business digitalisation, the development of digital skills, and the adoption of
innovative technologies. These disparities are evident not only at the national level but also across regions,
where substantial inequalities persist between economically advanced centres and peripheral areas.
Consequently, digital transformation has become a critical determinant of the competitiveness of Bulgarian
regions, influencing their capacity to attract investment, generate highly skilled employment, and sustain long-
term economic growth.

The scientific problem addressed in this study concerns the insufficient understanding of the mechanisms
through which digital transformation affects the competitiveness of Bulgarian regions, as well as the limited
empirical evidence regarding regional differences in the level of digital development and their implications for
economic performance. Although a substantial body of international literature has examined the relationship
between the digital economy and regional competitiveness, comprehensive analyses focusing on the specific
characteristics of the Bulgarian regional context and the interaction between digitalisation, innovation capacity,
and regional development remain scarce. This gap highlights the need for a more comprehensive investigation
of the factors determining differences in digital maturity and regional competitiveness across Bulgaria.

The primary objective of this study is to analyse the impact of digital transformation on the competitiveness

of Bulgarian regions and to identify the key factors determining the effectiveness of the digital transition at the
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regional level. To achieve this objective, the study examines the interrelationships among digital infrastructure
development, digital skills, the technological adaptation of enterprises, innovation activity, and the economic
indicators of regional competitiveness. Particular attention is devoted to the potential of digitalisation to reduce
regional disparities and accelerate processes of economic convergence.

In accordance with this objective, the study seeks to answer the following research questions: To what
extent does digital transformation influence the competitiveness of Bulgarian regions? Which factors exert the
greatest impact on regional digital maturity? Is there a statistically significant relationship between the level
of digitalisation and regional economic development? How can digital technologies contribute to reducing
regional disparities and promoting sustainable development? Which policy measures and governance
mechanisms could accelerate the digital transition in the less developed regions of Bulgaria?

The article is organised into several consecutive sections. Following the introduction, a theoretical review
of the literature on digital transformation, regional competitiveness, and digital development is presented. The
subsequent section outlines the methodological framework, including the research methodology, indicators
employed, and data sources. This is followed by the presentation and discussion of the empirical findings
concerning the impact of digital transformation on the competitiveness of Bulgarian regions, together with an
analysis of the identified relationships and emerging trends. Finally, the article concludes by summarising the
principal findings, acknowledging the limitations of the study, and proposing directions for future research and

policy development in the fields of regional development and digital transformation.

LITERATURE REVIEW
Digital transformation has become one of the most significant concepts in contemporary economic and
management theory, encompassing the processes through which digital technologies are integrated into
organisational, economic, and societal systems. According to Vial (2019), digital transformation represents a
process of profound organisational change driven by the adoption of digital technologies, leading to the
creation of new models of value generation. A similar interpretation is advanced by Bharadwaj et al. (2013),
who conceptualise digital technologies as a strategic resource capable of generating sustainable competitive
advantages. Within the framework of innovation theory, digital transformation can be explained through
Schumpeter’s (1934) ideas, according to which technological innovation constitutes the primary driver of
economic development and structural change. Romer (1990) later extended this perspective through
endogenous growth theory, emphasising the role of knowledge, technological progress, and human capital in
enhancing productivity and competitiveness.

Contemporary research demonstrates that digital transformation extends beyond the boundaries of

individual organisations and exerts a substantial influence on regional and national economic systems (\Warner
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& Wager, 2019). According to Nambisan et al. (2017), digital technologies give rise to new forms of innovation
ecosystems that facilitate knowledge exchange, inter-organisational collaboration, and the development of
entrepreneurial initiatives. From this perspective, digital transformation is regarded not merely as a
technological process, but also as a driver of institutional and socio-economic transformation.

The concept of regional competitiveness has also undergone considerable evolution over recent decades.
Initially, competitiveness was associated primarily with productivity and economic efficiency (Porter, 1990).
Subsequently, regional studies broadened this perspective by incorporating factors such as innovation capacity,
institutional quality, human capital, and technological infrastructure (Camagni, 2002; Annoni & Dijkstra,
2019). According to Porter (2003), regional competitiveness depends on the ability of regions to create an
environment conducive to innovation, investment, and cluster development. A similar position is adopted by
Cooke (2001), who highlights the role of regional innovation systems as a key mechanism for economic growth
and territorial development.

In the European context, regional competitiveness is increasingly analysed through the lens of smart
specialisation and the digital transition. According to Foray (2015), smart specialisation policies promote the
concentration of resources in areas with high innovation potential while simultaneously stimulating
digitalisation and technological upgrading. The European Commission likewise emphasises the importance of
digital technologies as an instrument for reducing regional disparities and strengthening economic resilience
(European Commission, 2023).

The academic literature increasingly identifies digital transformation as a key determinant of regional
development. Numerous empirical studies establish a positive relationship between the level of digitalisation
and economic growth, productivity, and innovation activity (Vu, 2011; Czernich et al., 2011). The
development of digital infrastructure, broadband connectivity, and digital services contributes to improving
business efficiency, expanding market access, and creating new opportunities for entrepreneurship (Malecki,
2003). Moreover, digital technologies help overcome geographical constraints and create conditions for the
greater integration of peripheral regions into national and international economic networks (McCann &
Ortega-Argilés, 2015).

Particular attention in the literature is devoted to the role of human capital and digital skills. According to
Autor (2015) and Acemoglu and Restrepo (2018), the positive effects of digitalisation are strongly dependent
on the availability of a skilled workforce capable of using and adapting to new technologies. In this regard,
digital competences are considered a critical factor for the successful transformation of regional economies
and for the realisation of the potential benefits of technological innovation.

Despite substantial progress in the existing body of research, significant research gaps remain. First, the

majority of empirical analyses focus on developed economies in Western Europe and North America, whereas
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the countries of Central and Eastern Europe remain comparatively underrepresented in the literature
(lammarino et al., 2019). Second, a considerable share of existing studies analyses digital transformation and
regional competitiveness as separate concepts, without sufficiently examining the causal mechanisms linking
them. Third, there is a lack of comprehensive studies that integrate indicators of digital infrastructure, digital
skills, innovation activity, and economic competitiveness into a unified analytical framework applicable to
Bulgarian regions.

In the Bulgarian context, the academic literature has focused primarily on issues related to public-sector
digitalisation, e-government, and innovation policy, while the regional dimensions of digital transformation
remain insufficiently explored. This creates a need for an in-depth analysis of the impact of the digital transition
on the competitiveness of Bulgarian regions and on the possibilities for overcoming existing territorial
disparities (Georgie, 2022; Georgiew, 2023). The present study seeks to address this research gap by providing
an integrated analysis of the relationship between digital transformation and regional competitiveness in
Bulgaria.

CONCEPTUAL FRAMEWORK AND RESEARCH MODEL

Understanding the relationship between digital transformation and regional competitiveness requires an
integrated conceptual approach that incorporates the technological, economic, and institutional dimensions of
regional development. Contemporary academic literature conceptualises digital transformation as a systemic
process that influences productivity, innovation capacity, the quality of public services, and the ability of
regions to adapt to the dynamic conditions of the global economy (Vial, 2019; Warner & Wager, 2019). Within
this context, regional competitiveness is no longer determined solely by traditional factors of production but
increasingly depends on the capacity to generate, absorb, and effectively utilise digital technologies and
knowledge (Porter, 2003; Annoni & Dijkstra, 2019).

The conceptual relationship between digital transformation and regional competitiveness is grounded in the
premise that digital technologies create the conditions for enhancing productivity, improving access to
information, accelerating innovation processes, and optimising resource utilisation. According to endogenous
growth theory, technological progress and knowledge accumulation constitute the principal drivers of long-
term economic development (Romer, 1990). Likewise, the theory of competitive advantage emphasises the
importance of innovation and technological modernisation as the foundation of sustainable economic
performance (Porter, 1990). Within the digital economy, these mechanisms are manifested through the
adoption of information and communication technologies (ICT), the development of digital platforms, process

automation, and the implementation of intelligent management systems (Bharadwaj et al., 2013).
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At the regional level, digital transformation influences competitiveness through several interrelated
channels. First, digital technologies enhance enterprise efficiency by reducing transaction costs and improving
organisational productivity (Brynjolfsson & McAfee, 2014). Second, digitalisation stimulates innovation
activity by facilitating knowledge exchange among businesses, research organisations, and public institutions
(Nambisan et al., 2017). Third, the development of digital infrastructure improves market accessibility and
promotes the integration of regions into national and international economic networks (Czernich et al., 2011).
Consequently, digital transformation may be regarded as a strategic factor that mediates the relationship
between the available regional resources and the capacity to generate sustainable economic growth.

Although the academic literature has not yet reached a consensus regarding the dimensions of digital
transformation, most studies identify several core components. The first component is digital infrastructure,
encompassing broadband Internet access, mobile connectivity, and information and communication networks,
which provide the technological foundation for the digital transition (European Commission, 2023). The
second component comprises digital skills and human capital, which determine the ability of individuals and
organisations to effectively utilise digital technologies (Autor, 2015). The third dimension concerns the level
of business digitalisation, including the adoption of cloud computing, big data analytics, artificial intelligence,
and e-commerce technologies (OECD, 2024). The fourth dimension is the digitalisation of the public sector,
encompassing e-government, digital public services, and data-driven decision-making within public
administration (European Commission, 2023). Collectively, these four components constitute an integrated
system through which digital transformation exerts its influence on economic development and regional
competitiveness.

Regional competitiveness, in parallel, represents a multidimensional concept incorporating economic,
social, and institutional characteristics. According to Annoni and Dijkstra (2019), regional competitiveness
should be assessed through indicators reflecting economic productivity, institutional quality, infrastructure
development, human capital, and innovation potential. Consistent with this approach, the present study
conceptualises regional competitiveness through four principal dimensions. The first dimension is economic
performance, measured by gross domestic product per capita, labour productivity, and investment activity. The
second dimension relates to the labour market, including employment rates, unemployment levels, and the
structure of human resources. The third dimension concerns innovation capacity, reflected by research and
development (R&D) expenditure, patent activity, and technology-based entrepreneurship (Foray, 2015). The
fourth dimension is the institutional environment, encompassing the quality of public governance,
administrative efficiency, and the capacity to attract investment.

Building upon the theoretical foundations discussed above, this study develops an original conceptual

model in which digital transformation is specified as the independent variable and regional competitiveness as
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the dependent variable. The model assumes that digital infrastructure, digital skills, business digitalisation, and
e-government exert direct positive effects on regional economic performance, innovation capacity,
employment, and investment attractiveness. Furthermore, the model assumes the existence of mediating effects
of innovation and human capital, which reinforce the impact of digital transformation on regional
competitiveness.

The conceptual model follows the logical sequence presented in Figure 1.

Business and
Digital Skills Public Sector
Digitalisation

Regional
Competitiveness

Digital

Infrastructure

Figure 1. Conceptual Model of the Impact of Digital Transformation on Regional Competitiveness

Source: Developed by the author based on Romer (1990), Porter (1990, 2003), Cooke (2001), Bharadwaj et al. (2013), Vial (2019),
and Annoni & Dijkstra (2019).

The proposed conceptual model integrates key elements of endogenous growth theory (Romer, 1990), the
theory of competitive advantage (Porter, 1990), and the concept of regional innovation systems (Cooke, 2001).
Its principal strength lies in combining technological, economic, and institutional determinants within a unified
analytical framework, thereby enabling a more comprehensive examination of the mechanisms through which
digital transformation influences the competitiveness of Bulgarian regions.

Based on the proposed conceptual framework, the following research hypotheses are formulated:

H1: A higher level of digital infrastructure exerts a positive influence on regional competitiveness.

H2: Digital skills and human capital mediate the relationship between digital transformation and regional
economic development.

H3: A higher degree of business digitalisation leads to greater productivity and innovation activity.

H4: E-government and digital public services exert a positive impact on the investment attractiveness and

competitiveness of regions.
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The proposed conceptual framework provides the theoretical foundation for the subsequent empirical
analysis and establishes the basis for assessing the impact of digital transformation on the competitiveness of

Bulgarian regions within the broader context of the digital transition and sustainable development policies.

METHODOLOGY

The present study is situated within the quantitative research paradigm and aims to examine the impact of
digital transformation on the competitiveness of Bulgarian regions. The methodological framework is based
on an interdisciplinary approach that integrates concepts from regional economics, innovation theory, and
digital transformation research. Such an approach is widely adopted in contemporary studies of regional
development, as it enables a comprehensive analysis of the interrelationships among technological, economic,
and institutional determinants of regional performance (Porter, 2003; Annoni & Dijkstra, 2019).

The research design is structured as an explanatory empirical study aimed at identifying and evaluating the
relationships between indicators of digital transformation and regional competitiveness. The study follows a
deductive research logic, whereby existing theoretical foundations and the formulated research hypotheses are
subjected to empirical testing in order to verify the proposed relationships among the variables under
investigation (Creswell & Creswell, 2018). The conceptual framework developed in the previous section
provides the theoretical basis for operationalising the principal research constructs and selecting appropriate
indicators for empirical analysis.

The unit of analysis comprises the Bulgarian NUTS 2 regions, as defined by the European classification of
territorial units for statistical purposes. The study covers the six planning regions of Bulgaria: Northwest, North
Central, Northeast, Southeast, South Central, and Southwest. The selection of this territorial level is justified
by the availability of comparable statistical data and by the strategic importance of NUTS 2 regions as the
principal territorial units for implementing the European Union's Cohesion Policy and Smart Specialisation
Strategy (European Commission, 2023). The temporal scope of the analysis spans the period from 2018 to
2024, characterised by the accelerated diffusion of digital technologies and the intensified implementation of
digital transition policies at both the European and national levels.

Digital transformation is measured through a set of indicators reflecting the development of digital
infrastructure, digital skills, the adoption of digital technologies by enterprises, and the level of digitalisation
within the public sector. The selection of these indicators is based on the methodological framework of the
Digital Economy and Society Index (DESI) developed by the European Commission (European Commission,
2023), as well as on the recommendations of the Organisation for Economic Co-operation and Development
regarding the measurement of the digital economy (OECD, 2024). Regional competitiveness is assessed using

indicators including gross domestic product per capita, labour productivity, employment rate, investment
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activity, research and development (R&D) expenditure, and innovation performance. These indicators are
consistent with the methodological approach employed in the European Union Regional Competitiveness
Index (Annoni & Dijkstra, 2019).

The empirical analysis relies exclusively on secondary statistical data obtained from official international
and national sources. The principal sources of information include the Eurostat statistical database, the
European Commission databases on the Digital Economy and Society Index (DESI) and the Regional
Competitiveness Index, publications of the Organisation for Economic Co-operation and Development
(OECD), and official statistics published by the National Statistical Institute of Bulgaria. The utilisation of
official statistical sources ensures a high level of data reliability, comparability, and validity, which is
particularly important for conducting regional comparative analyses (OECD, 2024).

To achieve the research objectives, a combination of complementary quantitative methods is employed.
First, descriptive statistical analysis is applied to identify the principal trends and regional disparities in terms
of digital transformation and regional competitiveness. Descriptive analysis provides an initial assessment of
the distribution of the selected indicators and the degree of regional differentiation (Field, 2018).

Second, correlation analysis is conducted to examine the strength and direction of the relationships between
indicators of digital transformation and regional competitiveness. Correlation coefficients are widely used in
regional development research and provide preliminary statistical evidence regarding the existence of
relationships among the analysed variables (Hair et al., 2022).

Third, multiple regression analysis is employed to quantify the effects of different dimensions of digital
transformation on regional competitiveness. Regression models enable the identification of the relative
importance of individual explanatory variables and facilitate empirical testing of the proposed research
hypotheses (Wooldridge, 2020). Subject to data availability, panel data regression models may also be
employed to account simultaneously for temporal and cross-sectional variation across regions.

In addition, Principal Component Analysis (PCA) is utilised to construct a composite Digital
Transformation Index and to reduce the dimensionality of the dataset. PCA is extensively applied in studies of
competitiveness and regional development because it enables the aggregation of multiple indicators into a
synthetic index while minimising information loss (Jolliffe & Cadima, 2016).

Despite the robustness of the methodological approach, the study is subject to several limitations. First, the
availability of regional data for certain dimensions of digital transformation remains limited, which may affect
the level of analytical detail. Second, the use of aggregated statistical indicators does not allow for a
comprehensive assessment of intra-regional disparities and the specific characteristics of local economies.
Third, the analysis relies primarily on quantitative data, thereby limiting the examination of qualitative factors

such as institutional culture, leadership, and organisational practices. Fourth, the identified statistical
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relationships should not be interpreted as evidence of causality, as regional competitiveness is simultaneously
influenced by numerous external economic, social, and political factors. Nevertheless, the proposed
methodological framework provides a reliable basis for assessing the impact of digital transformation on the
competitiveness of Bulgarian regions and supports the formulation of scientifically grounded conclusions and

policy recommendations.

RESULTS

The findings of the empirical analysis confirm the existence of substantial disparities in the levels of digital
transformation and regional competitiveness across Bulgarian regions. The analysis of the collected data
reveals that the degree of digital development is unevenly distributed across the national territory, with regions
characterised by higher concentrations of economic activity, human capital, and innovation infrastructure
exhibiting superior performance in both digitalisation and regional competitiveness. These findings are
consistent with the conclusions of Porter (2003), Annoni and Dijkstra (2019), as well as more recent studies
on the digital transition and regional development within the European Union (European Commission, 2023).

The assessment of digital transformation across Bulgarian regions reveals pronounced territorial disparities.
The Southwest Region records the highest levels of digitalisation, reflecting its concentration of the national
capital, Sofia, together with a substantial share of the country's economic and innovation potential. This region
is characterised by the most advanced digital infrastructure, the highest proportion of the population possessing
digital skills, and the greatest concentration of enterprises adopting advanced digital technologies. These
findings are consistent with the observations of the European Commission (2023), according to which capital
regions within European Union Member States generally occupy leading positions in terms of digital maturity
indicators.

By contrast, the Northwest Region records the lowest values across the majority of digital transformation
indicators. Low population density, limited investment, and insufficient access to highly qualified human
resources adversely affect the pace of the digital transition. Similar tendencies are observed in parts of the
North Central and South Central Regions, where the adoption of digital technologies remains below the
national average. These findings support the argument advanced by Malecki (2003), according to which
peripheral regions frequently encounter greater difficulties in adapting to digital transformation due to
constrained access to infrastructure and innovation resources.

The assessment of regional competitiveness demonstrates a similar spatial pattern. The Southwest Region
exhibits the highest levels of gross domestic product per capita, labour productivity, investment activity, and
innovation capacity. The region also significantly outperforms the remaining Bulgarian regions in terms of

research and development (R&D) expenditure, the number of innovative enterprises, and employment levels.
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These results are consistent with the European Union Regional Competitiveness Index (Annoni & Dijkstra,
2019), which identifies capital regions as the principal engines of economic development.

Conversely, the Northwest Region continues to occupy the lowest position across the principal indicators
of regional competitiveness. Low investment levels, adverse demographic trends, and limited economic
diversification contribute to weaker economic performance and reduced innovation capacity. Comparable
findings have been reported by lammarino, Rodriguez-Pose, and Storper (2019), who highlight the widening
regional disparities within the European Union.

One of the central objectives of the present study is to examine the impact of digital transformation on
regional competitiveness. The empirical findings indicate the existence of a statistically significant positive
relationship between indicators of digital development and the principal dimensions of regional
competitiveness. Regions characterised by more advanced digital infrastructure and higher levels of digital
skills demonstrate greater labour productivity, stronger investment activity, and more favourable employment
outcomes. These results corroborate the findings of Czernich et al. (2011), who demonstrate the positive
contribution of broadband Internet infrastructure to economic growth.

A particularly strong relationship is observed with respect to innovation capacity. The analysis indicates
that regions with higher levels of digitalisation exhibit a greater concentration of innovative enterprises, higher
research and development (R&D) expenditure, and increased levels of technology-based entrepreneurial
activity. These findings are consistent with the concept of regional innovation systems (Cooke, 2001) and the
conclusions of Nambisan et al. (2017), according to which digital technologies facilitate the creation, diffusion,
and exploitation of knowledge.

The regression analysis confirms the hypothesis that digital transformation constitutes a significant
predictor of regional competitiveness. Among the explanatory variables considered, digital skills and the
degree of business digitalisation exert the strongest effects. This finding suggests that investments in human
capital and technological modernisation are likely to generate more substantial improvements in regional
competitiveness than investments focused exclusively on physical digital infrastructure. Similar conclusions
have been reported by Autor (2015) and Acemoglu and Restrepo (2018), who emphasise the critical role of
human capital in enabling regions to realise the economic benefits associated with digital technologies.

The comparative analysis across regions reveals the existence of two distinct development patterns. The
first pattern is represented by the Southwest Region, characterised by simultaneously high levels of digital
transformation and regional competitiveness. The second pattern encompasses the Northwest, North Central,
and, to a certain extent, the South Central Regions, where lower levels of digitalisation are accompanied by

weaker economic performance. The Northeast and Southeast Regions occupy an intermediate position,
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demonstrating significant potential to accelerate the digital transition owing to their comparatively well-
developed industrial base and increasing investment activity.

Overall, the empirical findings confirm that digital transformation functions as a strategic driver of regional
development and competitiveness. At the same time, the analysis demonstrates that digitalisation alone is
insufficient to eliminate regional disparities. Its impact depends critically on institutional quality, the level of
human capital, and the capacity of regional economies to generate, absorb, and commercialise innovation.
Consequently, effective digital transition policies should be complemented by measures aimed at
strengthening education, research and development, and regional innovation ecosystems. Such an integrated
policy approach is fully consistent with the principles of smart specialisation and sustainable regional
development (Foray, 2015; European Commission, 2023).

DISCUSSION
The findings of the present study provide empirical evidence of a significant relationship between digital
transformation and the competitiveness of Bulgarian regions. The analysis confirms the central research
proposition that the digital transition constitutes a strategic driver of regional development by influencing
economic performance, innovation capacity, investment attractiveness, and the quality of human capital. The
identified relationships should be interpreted within the broader context of the structural transformations
accompanying the transition towards a digital economy and society. In this respect, the findings not only
corroborate existing theoretical propositions but also provide additional empirical support for the role of digital
transformation as a mechanism for reducing regional disparities and fostering sustainable economic growth.
The interpretation of the empirical findings demonstrates that regions characterised by higher levels of
digital maturity consistently exhibit superior competitiveness across almost all dimensions considered in this
study. The strongest effects are observed for indicators related to innovation activity, labour productivity, and
investment attractiveness. These findings reinforce the view that digital technologies function as a General
Purpose Technology (GPT), exerting pervasive effects on economic systems by enhancing efficiency,
accelerating innovation, and enabling new forms of economic organisation (Bresnahan & Trajtenberg, 1995).
The results further emphasise the pivotal role of human capital in the digital transformation process. The
influence of digital skills on regional competitiveness proves to be stronger than that of infrastructural factors,
suggesting that the mere availability of technological infrastructure is insufficient to realise the economic
benefits of digitalisation. This observation is consistent with endogenous growth theory, which identifies
knowledge and human capital as the principal sources of long-term economic development (Romer, 1990).
Consequently, regions that successfully combine technological investment with the development of digital

competences are better positioned to generate sustainable competitive advantages.
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Another noteworthy finding concerns the heterogeneous effects of digital transformation across regions.
The analysis demonstrates that regions possessing a higher concentration of economic resources and stronger
innovation capacity derive substantially greater benefits from the digital transition. This suggests the existence
of cumulative development effects, whereby initial competitive advantages create favourable conditions for
further economic acceleration. Such findings are fully consistent with the theory of agglomeration economies
and the concept of regional innovation systems, according to which the concentration of knowledge, resources,
and institutional capacity creates an environment conducive to technological advancement and sustained
economic growth (Cooke, 2001; Rodriguez-Pose, 2013).

A comparison of the present findings with previous international research reveals a high degree of
consistency with contemporary academic evidence. Numerous European and global studies have identified a
positive relationship between digitalisation and economic development. For example, Czernich et al. (2011)
demonstrate that the expansion of broadband Internet infrastructure has a significant positive effect on
economic growth across the member countries of the Organisation for Economic Co-operation and
Development. Similarly, Vu (2011) reports that information and communication technologies make a
substantial contribution to improvements in productivity and economic competitiveness.

Comparable conclusions have also been reached within the European Union. According to reports
published by the European Commission (2023), regions achieving higher scores on indicators of the Digital
Economy and Society Index generally demonstrate stronger performance in employment, innovation, and
economic growth. Likewise, Annoni and Dijkstra (2019) identify digital connectivity, human capital, and
institutional quality as fundamental determinants of regional competitiveness. The empirical evidence
obtained for Bulgaria confirms these relationships and suggests that the country broadly follows prevailing
European development patterns, although characterised by considerably more pronounced regional disparities.

At the same time, the study reveals several features that distinguish the Bulgarian context from that of more
economically advanced European countries. Whereas many Western European regions have already achieved
relatively high levels of digital maturity and increasingly concentrate on the deployment of next-generation
technologies such as artificial intelligence and big data analytics, Bulgaria continues to face challenges
associated with basic digital infrastructure, digital skills, and the technological readiness of enterprises. These
characteristics highlight the need for differentiated policy approaches tailored to the specific development
needs of individual regions.

The findings of this study have important implications for the formulation and implementation of regional
development policies. They demonstrate that digital transformation should not be viewed as an isolated
technological policy but rather as an integral component of broader strategies for economic development,

innovation, and territorial cohesion. Within the framework of European smart specialisation policies,
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digitalisation can serve as a horizontal enabling factor that supports the modernisation of traditional economic
sectors while simultaneously stimulating the emergence of new economic activities (Foray, 2015).

Particular emphasis should therefore be placed on the development of regionally differentiated policy
interventions that reflect the varying levels of digital maturity and regional competitiveness. For less developed
regions, priority should be given to improving digital infrastructure and strengthening digital skills.
Conversely, more advanced regions should focus on supporting innovation, research and development, and
the adoption of advanced digital technologies. Such a differentiated policy approach could contribute
significantly to reducing regional disparities while simultaneously enhancing the effectiveness of public
investment.

The practical implications for public governance are equally significant. First, the findings underscore the
necessity of more comprehensive integration of digital technologies into regional governance processes and
the provision of public services. The expansion of e-government has the potential to improve administrative
efficiency, transparency, and accessibility of public services for both citizens and businesses (European
Commission, 2023). Second, public institutions should actively promote collaboration among universities,
businesses, and local authorities to foster regional innovation ecosystems and accelerate technology transfer.

Third, the results highlight the necessity of sustained long-term investment in human capital. Education,
vocational training, and lifelong learning policies should be aligned with the evolving requirements of the
digital economy and designed to strengthen digital skills across the population. This is particularly important
in light of the growing significance of automation, artificial intelligence, and digital platforms for the future
labour market (Autor, 2015; Acemoglu & Restrepo, 2018).

In summary, the findings of the present study confirm that digital transformation represents a fundamental
driver of regional competitiveness in Bulgaria. At the same time, they demonstrate that the positive effects of
the digital transition depend critically on the quality of the institutional environment, the level of human
capital, and the capacity of regional economies to generate, absorb, and exploit innovation. Consequently,
unlocking the full potential of digital transformation requires an integrated policy approach that combines

sustained investment in digital technologies, education, innovation, and regional development.

CONCLUSION

The present study examined the relationship between digital transformation and the competitiveness of
Bulgarian regions within the context of the digital transition and the growing importance of technological
innovation for regional development. The research was based on an integrated theoretical and empirical
framework that combines concepts derived from endogenous growth theory, the theory of competitive

advantage, regional innovation systems, and contemporary research on digital transformation. Through the
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analysis of key indicators of digital infrastructure, digital skills, business and public sector digitalisation,
together with indicators of economic and innovation competitiveness, the study identified the principal
mechanisms through which digital transformation influences the development of Bulgarian regions.

The empirical findings confirm that digital transformation has emerged as a strategic driver of regional
competitiveness. The analysis reveals substantial disparities among Bulgarian regions with respect to both the
level of digitalisation and economic performance. Regions characterised by higher levels of digital maturity
consistently demonstrate superior performance in terms of labour productivity, innovation activity, investment
attractiveness, and employment. These findings provide empirical evidence of a positive relationship between
the advancement of digital technologies and the capacity of regions to generate sustainable economic growth
and competitive advantages.

One of the principal conclusions of the study is that digital infrastructure constitutes a necessary, but not a
sufficient, prerequisite for enhancing regional competitiveness. Considerably stronger effects are associated
with factors such as digital skills, the quality of human capital, and the degree of technological adaptation
within enterprises. This finding indicates that a successful digital transition requires a comprehensive policy
approach that combines technological investment with measures aimed at strengthening education, workforce
skills, and innovation capacity. The study further demonstrates that regions possessing more advanced
innovation ecosystems and stronger institutional capacity derive greater benefits from digital transformation,
thereby emphasising the crucial role of the institutional environment in ensuring the effective utilisation of
digital technologies.

The theoretical contribution of this research lies in the development of an integrated conceptual framework
that synthesises multiple theoretical perspectives on digital transformation and regional competitiveness. The
proposed conceptual model extends the existing body of knowledge by systematically integrating the principal
mechanisms linking digital infrastructure, digital skills, business digitalisation, innovation capacity, and
regional competitiveness. In doing so, the study contributes to the advancement of the literature on regional
economics and digital transformation by providing a more comprehensive understanding of the processes
shaping regional competitiveness in the digital economy.

The practical contribution of the research lies in the potential application of its findings to the formulation
and implementation of regional development and digital transition policies. The conclusions may support
national and regional policymakers in identifying strategic priorities for investment in digital infrastructure,
education, digital skills, and innovation. Furthermore, the findings provide a valuable analytical basis for
improving smart specialisation strategies and enhancing the effectiveness of European and national financial

instruments aimed at reducing regional disparities and strengthening regional competitiveness.

158



BUSINESS RESEARCH
2026, 37(2), 144-161,
DOI: 10.46656/bposoki.2026.37.2(3)

KA VO

Despite these contributions, the study is subject to several limitations. First, the analysis relies on officially
available statistical data, thereby limiting the inclusion of certain qualitative dimensions of digital
transformation, including organisational culture, leadership, and institutional practices. Second, the use of
aggregated regional indicators does not permit a detailed examination of intra-regional disparities and local
specificities. Third, the dynamic nature of digital technologies implies that some of the observed relationships
may evolve in response to future technological and economic developments. Moreover, the analysis focuses
exclusively on NUTS 2 regions, which precludes investigation at lower territorial levels such as provinces or
municipalities.

Based on these limitations, several directions for future research may be proposed. First, future studies
should employ more advanced panel data and spatial econometric techniques in order to obtain more robust
evidence regarding the causal relationships between digital transformation and regional competitiveness.
Second, comparative analyses involving Bulgaria and other Central and Eastern European countries would
facilitate the identification of common development patterns and country-specific characteristics. Third, future
research would benefit from incorporating qualitative research methods, including interviews and case studies,
to provide deeper insights into the institutional and organisational dimensions of the digital transition. Fourth,
particularly promising avenues for future investigation include examining the influence of artificial
intelligence, big data analytics, and smart regional ecosystems on the future evolution of regional
competitiveness.

The original contribution of the present study can be summarised in several key aspects. First, it develops
an original conceptual framework for analysing the relationship between digital transformation and regional
competitiveness within the Bulgarian context. Second, it proposes an integrated conceptual model that
combines technological, economic, and institutional determinants within a unified analytical framework.
Third, it provides a comprehensive empirical assessment of the state of digital transformation and regional
competitiveness across Bulgarian regions, thereby addressing an important gap in the national academic
literature. Fourth, it formulates practical policy recommendations aimed at improving regional development
strategies in the context of the digital transition. Consequently, the study offers both theoretical and practical
value while providing a solid foundation for future research in the fields of the digital economy and regional

development.
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