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EDITORIAL 2026 

 

Dear Readers and Authors of “Access to science, business, innovation in digital economy”! 

On behalf of the Editorial Board and the Scientific Council, we wish you good health, all the best in your 

personal life and professional work, and further scientific achievements! May 2026 bring new opportunities 

for growth, collaboration, and shared achievements. 

The year 2026 is a time of new hope, as well as further economic and social changes at the regional and 

global levels. We are witnessing a further transformation of the global geopolitical order, with a trend away 

from a unified order based on international institutions towards a dispersed, multipolar regional structure. 

Although the pace of economic growth is lower than historical averages, the global economy is showing 

relative resilience to geopolitical uncertainties and market fluctuations. However, the slower pace of growth 

means that many developing countries are not making progress in reducing poverty or significantly 

improving the living standards of their populations. It should also be emphasised that strategies for greater 

economic integration and global infrastructure investments are becoming increasingly important, with the 

aim of securing key resources and strengthening the position of the world's economic hegemons in the 

international trade and investment network. 

Given that geopolitical and trade risks will remain very significant in 2026 and may hamper the economic 

growth of many countries, it is nevertheless possible to identify sectors that have the best growth prospects, 

even in a general slowdown. The most important of these include: 

1. Artificial intelligence (AI) and digital technologies. Investments in AI and machine learning are set to 

grow significantly, affecting business productivity and the way entire industries operate. The integration of 

AI into data analysis, process automation and service personalisation gives businesses a huge competitive 

advantage. This trend is driving the growth of the entire digital economy - from advanced software, cloud 

services and cybersecurity to computer hardware. 

2. Renewable energy and green technologies. Sectors such as solar, wind, energy storage and grid 

electrification are benefiting from climate policies, public investment and growing demand for clean energy 

sources. As a result, demand for raw materials critical to these technologies is also increasing. Globally, the 

‘green transition’ is increasingly shaping the investment policies of companies and countries, attracting 

capital and jobs. 

3. Healthcare, biotechnology and digital medical services. The ageing population, higher healthcare 

spending and the development of biotechnology (e.g. gene therapies, high-precision diagnostics) are 

supporting growth in this sector. The development of telemedicine, digital health and remote medical 

services will contribute to the expansion of the healthcare services market. This means both higher 

employment and technological investments in medical solutions. 

4. Advanced manufacturing and automation. The use of robotics, automation, AI and smart supply chains 

is accelerating the development of advanced manufacturing. Processes such as reshoring and nearshoring 

(moving production closer to major markets) are increasing efficiency and economic resilience. This means 

new investments in industrial infrastructure and manufacturing technologies. 

5. FinTech and financial services. The FinTech sector - including digital payments, online banking, 

insurtech insurance and automated investment platforms - is growing rapidly thanks to greater adoption of 

https://journal.access-bg.org/
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technology by consumers and businesses. It also presents an opportunity for growth for start-ups and 

innovative projects in the field of finance. 

6. Logistics, e-commerce and delivery services. Although these industries are more closely related to trade 

and services, they are experiencing rapid growth in employment and investment as demand for delivery, 

warehouse automation and efficient supply chains continues to grow. This is a direct result of the global 

digitalisation of trade and consumer changes. 

Taking the above into account, we can conclude that 2026 will undoubtedly be a time of adjustment 

rather than rapid breakthroughs. The economy, both globally and regionally, will grow more slowly but in a 

more conscious manner, combining technological innovation with the need for stability, security and 

sustainable development. 

Journal ACCESS: Access to science, business, innovation in digital economy is increasingly popular in the 

national and international scientific market.  

We thank all those involved in the journal’s development for their dedicated work! With your continued 

support and valuable contributions, the journal is pleased to share key highlights from our publication 

activities in 2025: journal received 124 manuscript submissions and successfully published 35 articles across 

three (3) issues, reflecting our ongoing commitment to disseminating high-quality research in the field of 

economy development, national, regional and local social, economic, ecological, and information systems, 

setting up business environment and new forms of enterprise, introduction of economic innovations, as well 

as other fields and topics related to social sciences such as computer and information security.  

Now contributions to Journal ACCESS: Access to science, business, innovation in digital economy came 

from 358 authors representing 41 countries, 147 organizations across Asia, Europe, Africa, North America, 

and South America, highlighting our expanding international reach. 

Journal ACCESS: Access to science, business, innovation in digital economy is proudly indexed in major 

international databases, including Emerging Sources Citation Index (Web of Science), DOAJ, Index 

Copernicus, Crossref, Google Scholar, ensuring broad visibility and credibility.  

The journal is included in the National Reference List (NRL) of contemporary Bulgarian scientific 

publications with scientific review, maintained by the Minister of Education and Science and in the official 

list of peer reviewed scientific journals of the Ministry of Education and Science of Poland from 2023. 

With wishes for health, inspiration and dreams come true! 

 

 

Editor-in-Chief 

 

 

 

Mariana PETROVA 
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University of  
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Ryszard PUKAŁA  
 

prof. dr hab. inz.  

Vice-rector  

Bronislaw Markiewicz 

State University of 

Applied Sciences in 

Jaroslaw, Poland 

 

 

https://journal.access-bg.org/


 

ACCESS Journal:  

Access to Science, Business, Innovation in Digital Economy 

ISSN 2683-1007 (Online) 

2026, 7(1), 8-20, https://doi.org/10.46656/access.2026.7.1(1)  https://journal.access-bg.org/ 

 

8 

 

DIGITAL MARKETING FOR SUSTAINABLE SUPPLY CHAINS: 

INTEGRATING GREEN STRATEGIES INTO THE DIGITAL ECONOMY 
 

Mbarek Rahmoune1, Mohammed Alsaggaf 2 

 

1), 2) King Abdulaziz University, Jeddah, Kingdom of Saudi Arabia 

e-mails: 1 mmostafa1@kau.edu.sa, mbarekrahmoun@yahoo.fr; 2Maalsaggaf@kau.edu.sa 

 

Received: 01 October 2025  Accepted: 23 Oct 2025  Online Published: 03 November 2025 

 

 
ABSTRACT 

Background: The study addresses the growing importance of digital transformation in shaping sustainable business 

practices. As organizations increasingly integrate digital tools into their operations, understanding how these 

technologies contribute to sustainability, transparency, and stakeholder trust becomes essential for long-term 

competitiveness. Objectives: The paper analyzes the impact of Digital Marketing Intensity (DMI) on Sustainable Supply 

Chain Performance (SSCP) by incorporating Green Communication Quality (GCQ), Supply Chain Transparency (SCT), 

and Consumer Trust (CT) as mediating factors. The topic is highly relevant as the digital transformation of global 

business increasingly determines how organizations communicate sustainability commitments, ensure operational 

transparency, and establish credibility among stakeholders. The study aims to evaluate how digital marketing functions 

as a strategic driver for achieving environmentally responsible, socially equitable, and economically viable supply chain 

performance across diverse industries. Methods/Approach: A quantitative approach was applied using primary data 

collected from 150 professionals employed in manufacturing, service, retail, hospitality, and logistics sectors. The 

theoretical framework is grounded in the Resource-Based View and Stakeholder Theory, which jointly explain how digital 

resources and stakeholder engagement foster sustainable value creation. Data analysis was performed through Ordinary 

Least Squares (OLS) regression and Partial Least Squares Structural Equation Modelling (PLS-SEM) to test eight 

hypotheses and assess both direct and mediating effects. Results: The empirical findings demonstrate that Digital 

Marketing Intensity significantly enhances Green Communication Quality and Supply Chain Transparency, which 

subsequently reinforce Consumer Trust. Collectively, these constructs explain 62 percent of the variance in Sustainable 

Supply Chain Performance. Consumer Trust emerged as the strongest mediator, transforming transparent and credible 

communication into tangible sustainability outcomes. Conclusions: The study concludes that digital marketing should be 

regarded not merely as a promotional mechanism but as a strategic capability that promotes accountability, trust, and 

competitive advantage. The results offer practical guidance for managers seeking to align digital transformation 

initiatives with sustainability objectives and long-term stakeholder relationships. 

 

Keywords: Digital marketing, Supply chain transparency, Green communication, Consumer trust, sustainability, 

Innovation 

 

JEL classification: M31, M11, M16  

Paper type: Research Paper 

 

Citation: Rahmoune, M., Alsaggaf, M. (2026). Digital marketing for sustainable supply chains: integrating green strategies 

into the digital economy. Access to science, business, innovation in digital economy, ACCESS Press, 7(1), 8-20, 

https://doi.org/10.46656/access.2026.7.1(1) 

 

 

INTRODUCTION  

Supply chain strategy has become a critical concept for improving the effectiveness and resilience of goods 

distribution systems in an increasingly competitive and unpredictable marketplace. One of the most significant 

https://journal.access-bg.org/
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advancements in the last decade is the rise of digital supply chain management (DSCM), which enables 

companies to harmonize their operational strategies with broader sustainability and environmental goals 

(Setyaningrum et al., 2023; Özkanlısoy & Akkartal, 2024; Zokirov et al., 2024, Rahmoun & Baeshen, 2021).  

The transformation of supply chains through digitization involves more than just adopting technology; it 

includes the systematic incorporation of environmental standards into procurement processes, supplier 

assessments, and the development of long-term, cooperative partnerships that encourage ecological 

accountability. An effective supply chain strategy thus represents a well-defined set of management practices, 

policies, and decision-making frameworks that collectively shape the long-term performance trajectory of 

organizations (Nainggolan et al., 2024). Importantly, these strategies require ongoing monitoring of external 

pressures such as market variations, regulatory changes, and stakeholder demands while also capitalizing on 

internal strengths and addressing organizational challenges. By doing so, supply chain strategies act not only 

as tools for efficiency but also as dynamic capabilities that enhance adaptability, competitiveness, and 

sustainability in unstable business conditions. 

 

LITERATURE REVIEW  

Sustainable supply chain management (SSCM) has emerged as a significant area of research, highlighting the 

importance of incorporating environmental and social aspects into procurement, manufacturing, logistics, and 

distribution processes. Key foundational contributions (Seuring & Müller, 2008; Carter & Rogers, 2008) 

emphasized that SSCM not only diminishes ecological impacts but also boosts resilience, legitimacy, and 

alignment with stakeholders. Expanding on these findings, later studies have stressed that sustainability has 

shifted from being an optional endeavor to a crucial strategic imperative for competitiveness in global markets 

(Ahi & Searcy, 2013; Sarkis et al., 2019). In this framework, SSCM serves both as a tool for managing risks 

and as a generator of long-term value. 

In this regard, digital marketing has surfaced as an essential facilitator for engaging stakeholders about 

sustainability. Modern tools such as social media channels, search engine optimization, big data analytics, and 

mobile apps allow companies to share sustainability-related information instantly and interactively connect 

with consumers (Dwivedi et al., 2021; Kumar et al., 2021). Previous research indicates that digital marketing 

campaigns not only raise awareness but also bolster the credibility of sustainability claims when supported by 

traceable and verifiable supply chain information (Lim et al., 2017). Consequently, digital marketing intensity 

(DMI) can be understood as a strategic capability that enhances the prominence of sustainable practices and 

aligns with the Resource-Based View (RBV) and Stakeholder Theory. RBV suggests that companies achieve 

a competitive edge through resources that are valuable, rare, difficult to replicate, and not easily substituted 

(Barney, 1991). From this viewpoint, DMI acts as a distinctive organizational capability that improves market 

positioning. Concurrently, Stakeholder Theory underscores that companies must meet stakeholder 

expectations with transparency, credibility, and ethical conduct (Freeman, 1984). Together, these perspectives 

https://journal.access-bg.org/
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indicate that digital marketing serves a dual function: as a strategic resource (RBV) and as a means of engaging 

stakeholders (Stakeholder Theory). 

Green communication quality (GCQ) plays a pivotal role in this process, embodying the clarity, credibility, 

and thoroughness of messaging related to sustainability. Effective communication reduces information 

disparity, addresses greenwashing worries, and strengthens authenticity perceptions among stakeholders 

(Leonidou & Skarmeas, 2017; Delmas & Burbano, 2011; Testa et al., 2021). Organizations that clearly 

communicate their environmental and social initiatives can cultivate trust and loyalty, positioning GCQ as both 

a direct driver of trust and an indirect facilitator of sustainable outcomes. Closely associated with 

communication is supply chain transparency (SCT), which pertains to the openness and availability of 

information regarding sourcing, manufacturing, and distribution operations. Transparent supply chains 

promote accountability and legitimacy (Mol, 2015; Brandenburg & Rebs, 2015), and recent advancements in 

blockchain, IoT, and digital traceability technologies have positioned transparency as a key mechanism for 

addressing stakeholder concerns and improving resilience. 

Consumer trust (CT) arises as a vital relational element connecting digital strategies with sustainability 

outcomes. Trust represents stakeholders’ confidence in a company’s integrity, capability, and dedication to 

sustainability, lessening perceived risks and strengthening long-lasting relationships (Chaudhuri & Holbrook, 

2001; Morgan & Hunt, 1994). In the context of SSCM, CT mediates the influence of GCQ and SCT on 

performance by translating credibility and visibility into stakeholder support. Empirical research supports that 

trust diminishes skepticism and enhances consumer loyalty, thus affecting results such as brand equity, 

reputation, and market share (Chen, 2010; Pop et al., 2020). 

Ultimately, sustainable supply chain performance (SSCP) represents a company's capability to concurrently 

meet environmental, social, and economic goals over an extended period. Existing literature indicates that 

proficient supply chain management practices not only reduce ecological impacts and operational threats but 

also improve organizational legitimacy, resilience, and competitive advantage in volatile markets (Seuring & 

Müller, 2008; Sarkis et al., 2011; Ahi & Searcy, 2013). More than just adhering to regulations, SSCP signifies 

a firm's ability to weave sustainability into fundamental supply chain strategies, thus providing value to both 

internal and external stakeholders. In the framework of this study, the integration of digital marketing intensity 

(DMI), green communication quality (GCQ), supply chain transparency (SCT), and consumer trust (CT) is 

proposed as a collaborative approach to enhancing SSCP. In particular, DMI serves as a driving force by 

utilizing digital tools to share sustainability practices; GCQ and SCT bolster trust and responsibility through 

clear, verifiable information; and CT emerges as the key relational element that translates these initiatives into 

measurable performance results. Collectively, this comprehensive perspective indicates that sustainable supply 

chain performance results not from standalone actions but from interlinked digital, communicative, and 

relational processes. This highlights the importance of empirical research to confirm these relationships across 

various organizational and industry settings. 

https://journal.access-bg.org/
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Based on these theoretical foundations, the following hypotheses are proposed: 

 H1: Digital Marketing Intensity (DMI) positively influences Sustainable Supply Chain Performance 

(SSCP). 

 H2: Digital Marketing Intensity (DMI) positively influences Green Communication Quality (GCQ). 

 H3: Green Communication Quality (GCQ) positively influences Consumer Trust (CT). 

 H4: Digital Marketing Intensity (DMI) positively influences Supply Chain Transparency (SCT). 

 H5: Supply Chain Transparency (SCT) positively influences Consumer Trust (CT). 

 H6: Consumer Trust (CT) positively influences Sustainable Supply Chain Performance (SSCP). 

 H7: Green Communication Quality (GCQ) positively influences Sustainable Supply Chain 

Performance (SSCP). 

 H8: Supply Chain Transparency (SCT) positively influences Sustainable Supply Chain Performance 

(SSCP). 

 

Figure 1.  shows the proposed structural model of the study hypotheses (H1–H8). 

 

METHODOLOGY  

This study employs a quantitative research design based on a structured survey to empirically test the 

hypothesized relationships among Digital Marketing Intensity (DMI), Green Communication Quality (GCQ), 

Supply Chain Transparency (SCT), Consumer Trust (CT), and Sustainable Supply Chain Performance (SSCP). 

The empirical setting consists of 150 valid responses collected from professionals working across diverse 

sectors, including manufacturing, services, retail, hospitality, and logistics, thereby ensuring representation 

https://journal.access-bg.org/
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from industries with varying levels of digital adoption and sustainability integration. Data collection was 

conducted online to maximize accessibility and reach, and all items were measured using a five-point Likert 

scale ranging from strong disagreement to strong agreement. The measurement instruments were adapted from 

validated scales in prior studies, ensuring construct validity and alignment with established research traditions 

in digital marketing and supply chain management. For data analysis, a two-step procedure was adopted to 

balance methodological rigor and robustness. First, ordinary least squares (OLS) regression was employed to 

examine the direct effects of DMI on the dependent and mediating variables, offering preliminary insights into 

the linear associations. Second, to validate the overall structural model and test the hypothesized mediating 

effects, Partial Least Squares Structural Equation Modeling (PLS-SEM) was conducted. This approach is 

particularly suitable for exploratory models with latent constructs, smaller sample sizes, and complex causal 

paths, allowing for a more comprehensive assessment of both measurement reliability and structural 

relationships. 

 

RESULTS 

Table 1 presents the linear regression results aligned with the eight hypotheses. The standardized coefficients 

(β), significance levels (p-values), and explained variances (R²) provide strong empirical support for most of 

the hypothesized relationships. 

 

Table 1. Linear Regression Analysis Results 

Hypothesis Relationship Beta (β) p-value R² 

H1 DMI → SSCP 0.41 < 0.01 0.37 

H2 DMI → GCQ 0.48 < 0.01 0.42 

H4 DMI → SCT 0.45 < 0.01 0.41 

H3 GCQ → CT 0.36 < 0.01 0.49 

H5 SCT → CT 0.33 < 0.01 0.49 

H6 CT → SSCP 0.42 < 0.01 0.62 

H7 GCQ → SSCP 0.18 < 0.05 0.62 

H8 SCT → SSCP 0.17 < 0.05 0.62 

 

Direct effects of Digital Marketing Intensity (H1, H2, H4): The results robustly confirm that Digital 

Marketing Intensity (DMI) plays a central role in shaping sustainable supply chain outcomes. 

 H1 is supported: DMI significantly predicts Sustainable Supply Chain Performance (SSCP) (β = 

0.41, p < 0.01), explaining 37% of its variance. This finding demonstrates that digital marketing 

https://journal.access-bg.org/
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capabilities directly enhance supply chain sustainability, echoing prior studies that emphasize 

digitalization as a strategic lever for sustainable competitiveness (Dwivedi et al., 2021). 

 H2 is supported: DMI has a strong positive influence on Green Communication Quality (GCQ) (β 

= 0.48, p < 0.01, R² = 0.42). Firms with higher DMI are more effective in communicating their 

environmental practices credibly and transparently. 

 H4 is supported: DMI significantly predicts Supply Chain Transparency (SCT) (β = 0.45, p < 0.01, 

R² = 0.41). This suggests that investments in digital intensity improve traceability and visibility, 

strengthening accountability across supply chains. 

Effects of GCQ and SCT on Consumer Trust (H3, H5): The analysis also demonstrates that GCQ and 

SCT are critical antecedents of Consumer Trust (CT). 

 H3 is supported: GCQ exerts a significant positive effect on CT (β = 0.36, p < 0.01). This result 

indicates that high-quality sustainability communication reduces information asymmetry and 

reinforces stakeholders’ perceptions of credibility (Leonidou & Skarmeas, 2017). 

 H5 is supported: SCT also has a significant positive effect on CT (β = 0.33, p < 0.01). Greater 

transparency in sourcing, production, and distribution enhances legitimacy and strengthens 

stakeholder confidence (Mol, 2015). Together, GCQ and SCT explain 49% of the variance in CT, 

highlighting their critical role in building trust. 

Direct and mediated effects on sustainable performance (H6, H7, H8): The final set of hypotheses 

focuses on how CT, GCQ, and SCT drive SSCP. 

 H6 is strongly supported: CT emerges as the most powerful predictor of SSCP (β = 0.42, p < 0.01), 

confirming that trust is the cornerstone of sustainable supply chain performance. 

 H7 and H8 are partially supported: both GCQ (β = 0.18, p < 0.05) and SCT (β = 0.17, p < 0.05) 

exert significant but weaker direct effects on SSCP. This suggests that while communication and 

transparency matter, their influence on SSCP is largely mediated through CT. 

The full model, incorporating DMI, GCQ, SCT, and CT as predictors of SSCP, explains 62% of the 

variance in SSCP (R² = 0.62), which represents a substantial level of explanatory power in management 

research. This confirms that digital marketing strategies (DMI) and relational mechanisms (GCQ, SCT, 

CT) work together to enhance sustainable supply chain outcomes. 

The hypothesis testing results confirm that Digital Marketing Intensity (DMI) plays a pivotal role in 

driving sustainable supply chain outcomes both directly and indirectly. DMI significantly enhances 

Sustainable Supply Chain Performance (SSCP) while strongly predicting Green Communication  

Quality (GCQ) and Supply Chain Transparency (SCT), which in turn foster Consumer Trust (CT). 

CT emerges as the most powerful predictor of SSCP, underscoring its central mediating role. Although GCQ 

and SCT also exert direct positive effects on SSCP, their influence is comparatively weaker, indicating that 

trust is the primary mechanism through which communication and transparency translate into sustainability 
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outcomes. Overall, the model explains 62% of the variance in SSCP, providing robust support for the 

proposed framework and reinforcing the importance of digital marketing and trust-based strategies in 

achieving sustainable supply chain performance. 

 

Table 2. PLS-SEM Path Coefficients 

Path Beta Coefficient p-value 

DMI → SSCP 0.28 <0.01 

DMI → GCQ 0.52 <0.001 

DMI → SCT 0.47 <0.001 

GCQ → CT 0.35 <0.01 

SCT → CT 0.32 <0.01 

CT → SSCP 0.4 <0.001 

GCQ → SSCP 0.21 <0.05 

SCT → SSCP 0.19 <0.05 

 

The PLS-SEM analysis validates the proposed structural model and confirms the significance of the 

hypothesized relationships. Digital Marketing Intensity (DMI) exerts a direct positive influence on Sustainable 

Supply Chain Performance (SSCP) (β = 0.28, p < 0.01) while strongly shaping both Green Communication 

Quality (GCQ) (β = 0.52, p < 0.001) and Supply Chain Transparency (SCT) (β = 0.47, p < 0.001). In turn, 

GCQ (β = 0.35, p < 0.01) and SCT (β = 0.32, p < 0.01) significantly enhance Consumer Trust (CT), which 

emerges as the strongest predictor of SSCP (β = 0.40, p < 0.001). Although GCQ (β = 0.21, p < 0.05) and SCT 

(β = 0.19, p < 0.05) also exert direct effects on SSCP, their more substantial impact operates indirectly through 

CT, highlighting its central mediating role. Overall, the model explains 62% of the variance in SSCP (R² = 

0.62), demonstrating substantial explanatory power and underscoring that digital marketing strategies and 

supply chain transparency mechanisms enhance sustainability performance primarily by fostering consumer 

trust. 

 

Table 3. Reliability and Validity Results 

Construct Cronbach's Alpha Composite  

Reliability (CR) 

Average Variance 

Extracted (AVE) 

DMI 0.82 0.88 0.61 

GCQ 0.84 0.89 0.64 

SCT 0.81 0.87 0.6 

CT 0.83 0.9 0.65 

SSCP 0.85 0.91 0.66 
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The reliability and validity assessment confirmed that all constructs demonstrated robust psychometric 

properties. Cronbach’s alpha values ranged between 0.81 and 0.85, and Composite Reliability (CR) scores fell 

between 0.87 and 0.91, both comfortably above the recommended threshold of 0.70 (Nunnally & Bernstein, 

1994; Hair et al., 2017). These results establish strong internal consistency reliability across all constructs. 

Furthermore, the Average Variance Extracted (AVE) values ranged from 0.60 to 0.66, surpassing the minimum 

criterion of 0.50 (Fornell & Larcker, 1981), thus providing solid evidence of convergent validity. To further 

ensure construct distinctiveness, discriminant validity was assessed using the Fornell–Larcker criterion and 

the Heterotrait-Monotrait ratio (HTMT). The square root of each construct’s AVE exceeded its correlations 

with other constructs, supporting discriminant validity as per Fornell and Larcker (1981). In addition, HTMT 

values remained well below the conservative threshold of 0.85 (Henseler et al., 2015), further confirming that 

the constructs are empirically distinct and non-redundant. Taken together, these results confirm that the 

measurement model meets established reliability and validity standards, providing a rigorous and credible basis 

for the subsequent structural model testing through PLS-SEM. 

 

DISCUSSION 

The results highlight the essential role of Digital Marketing Intensity (DMI) in advancing Sustainable Supply 

Chain Management (SSCM). Consistent with earlier studies (Kumar et al., 2021; Dwivedi et al., 2021), our 

findings indicate that DMI influences Sustainable Supply Chain Performance (SSCP) in both direct and 

indirect ways. Specifically, DMI positively affects Green Communication Quality (GCQ) and Supply Chain 

Transparency (SCT), which in turn enhance Consumer Trust (CT) and ultimately improve SSCP. This supports 

previous research showing that digitalization helps integrate environmental factors into supply chain processes 

(Saberi et al., 2019; Kouhizadeh & Sarkis, 2018).  

A noteworthy contribution of this research is the confirmation of CT as the primary predictor of SSCP, 

highlighting trust as a crucial mediating element. This finding is consistent with the work of Chen (2010) and 

Pop et al. (2020), who emphasized the importance of consumer trust in environmental claims for the adoption 

of sustainable practices in the long term. Additionally, our findings build on studies by Leonidou & Skarmeas 

(2017) and Delmas & Burbano (2011), which stressed the need for credible communication to circumvent 

greenwashing. Unlike earlier research that primarily concentrated on conventional marketing or operational 

efficiency (Seuring & Müller, 2008), our study identifies digital marketing as a key enabler of sustainability, 

particularly when associated with transparency and green communication. 

When compared to more recent studies, such as Setyaningrum et al. (2023) and Özkanlısoy & Akkartal. 

(2021), our findings reinforce the idea that digital supply chain management (DSCM) allows organizations, 

including those in sectors like hospitality, to realign their operations towards environmental goals. Similarly, 

Zokirov et al. (2024) highlighted the importance of supply chain strategy in tackling external challenges and 
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internal weaknesses; our findings provide empirical support by demonstrating how DMI enhances both 

communication and transparency, which are critical for resilience and sustainability. 

Overall, this research advances the existing literature by linking prior conceptual frameworks (Seuring & 

Müller, 2008; Sarkis et al., 2019) with new empirical findings on digitalization and sustainability. It illustrates 

that while digital marketing intensity boosts performance, its most pronounced effects occur when green 

communication, transparency, and trust are simultaneously strengthened. For managers, this underscores the 

necessity of aligning digital platforms with sustainability-centric communication strategies, not only to 

enhance efficiency but also to foster trust-based relationships that contribute to long-term supply chain success. 

 

THEORETICAL IMPLICATIONS 

This research contributes to the body of knowledge on digital marketing and sustainable supply chain 

management (SSCM) in several ways. Firstly, it presents empirical validation for a holistic structural model 

that incorporates Digital Marketing Intensity (DMI), Green Communication Quality (GCQ), Supply Chain 

Transparency (SCT), Consumer Trust (CT), and Sustainable Supply Chain Performance (SSCP). While earlier 

studies have typically focused on digitalization (Dwivedi et al., 2021) or transparency (Kouhizadeh & Sarkis, 

2018) separately, this research illustrates their combined impact within a cohesive framework. The results 

underscore the significance of exploring the interrelations among digital capabilities, communication quality, 

transparency, and trust in understanding sustainability achievements. 

Secondly, the findings identify Consumer Trust as the pivotal mediating factor that connects digital 

strategies to sustainability performance. The analysis indicated that CT has the most substantial influence on 

SSCP, mediating the effects of GCQ and SCT. This builds upon earlier research that highlighted the 

importance of credible green communication (Chen, 2010; Leonidou & Skarmeas, 2017; Pop et al., 2020) by 

framing trust as a core mechanism essential for converting digital investments into sustainable value generation 

rather than merely a secondary outcome. 

Lastly, the methodological contribution is evident in the employment of a dual analytical approach. The 

combination of regression analysis and PLS-SEM offers a robust confirmation of the structural relationships, 

with the model accounting for 62% of the variance in SSCP. By integrating insights from the Resource-Based 

View (RBV) and Stakeholder Theory, this study deepens the theoretical comprehension of how companies can 

exploit digital assets and stakeholder engagement strategies to secure a sustainability-driven competitive 

advantage. 

 

MANAGERIAL IMPLICATIONS 

The results also have significant implications for managerial practice. While the evidence indicates that Digital 

Marketing Intensity has a direct impact on sustainability performance, this effect is strengthened by green 

communication and supply chain transparency. For managers, this highlights that merely investing in digital 
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tools is inadequate unless it is paired with credible sustainability messaging and transparent operational 

practices. Hence, companies must create comprehensive strategies where digital resources are utilized to 

support authentic and verifiable sustainability claims, thus avoiding the reputational dangers linked to 

greenwashing (Pop et al., 2020).  

The pivotal role of Consumer Trust further underlines the importance of transparency measures such as 

supplier disclosures, third-party certifications, eco-labels, and blockchain-enabled traceability. These actions 

not only enhance legitimacy but also foster confidence among stakeholders, which subsequently drives 

sustainable performance. Furthermore, incorporating sustainability metrics into digital marketing efforts can 

boost consumer engagement and offer differentiation in competitive markets. In summary, the findings imply 

that organizations that can harmonize their digital capabilities (RBV) with stakeholder expectations 

(Stakeholder Theory) are likely to be in a stronger position to attain long-term competitive advantage through 

sustainability-focused supply chain practices. 

 

CONCLUSIONS 

This research investigated the connections among DMI, GCQ, SCT, CT, and SSCP through a two-step method 

that integrated regression and PLS-SEM analyses. The findings indicate that DMI functions as a facilitator for 

sustainable supply chains, improving both communication quality and transparency, which in turn builds trust. 

Of all the constructs examined, Consumer Trust was identified as the most significant predictor of SSCP, 

validating its role as a mediator in transforming digital strategies into sustainable results.  

The results enhance the Resource-Based View by framing digital marketing capabilities as strategic assets 

that provide a sustainability-driven competitive edge. At the same time, they support Stakeholder Theory by 

illustrating how transparent and reliable communication bolsters legitimacy and trust, which are crucial for 

sustainability transitions.  For practitioners, the study emphasizes the importance of investing not just in digital 

tools but also in governance mechanisms that promote authenticity and accountability. Companies that 

effectively integrate digital intensity with trust-oriented sustainability strategies will be better positioned to 

meet stakeholder expectations and achieve enhanced supply chain performance. Nevertheless, the study has 

its limitations. The cross-sectional design and the focus on 150 respondents within a single national context 

limit the applicability of the findings. Future investigations should test the model across broader and 

international datasets, while also considering additional contextual elements such as regulatory pressures, 

cultural variations, and technological readiness (Setyaningrum & Muafi, 2023; Özkanlısoy & Akkartal, 2021; 

Nainggolan et al., 2024; Zokirov et al., 2024). In conclusion, this research offers strong evidence that 

combining digital marketing with transparency and strategies aimed at building trust can effectively drive 

sustainable supply chains. Trust should not be viewed solely as a consequence of digitalization but rather as a 

strategic resource in its own right, supporting both competitive advantage and environmental responsibility. 
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ABSTRACT 

The accelerating digital transformation of the financial sector has reshaped global banking systems, exerting a 

particularly strong influence in emerging economies where digital infrastructure and financial inclusion remain 

unevenly developed. Understanding how banking digitalization affects access to financial services is crucial for 

addressing socio-economic inequalities and promoting inclusive, sustainable growth. This paper examines the 

relationship between banking digitalization and financial inclusion through a bibliometric analysis of international 

academic research published between 2020 and May 2025. The objective is to identify temporal publication dynamics, 

dominant thematic clusters, leading authors, and collaboration patterns within the field, with a specific emphasis on 

emerging economies. The analysis was based on 962 articles indexed in the Web of Science database, using the title 

keywords “digit” and “bank*”. Data were processed with VOSviewer 1.6.20 to construct and visualise keyword co-

occurrence networks, co-citation relationships, and author collaboration structures. The findings indicate a sharp post-

2021 growth in publications, reflecting the acceleration of digital banking amid the pandemic-driven transition to 

contactless financial systems. Three major research clusters were identified—digital transformation, central bank 

digital currencies (CBDCs), and user behaviour—while the relative scarcity of “financial inclusion” within keyword 

networks reveals a persistent conceptual fragmentation. Influential studies emphasise both the enabling role of digital 

tools in broadening access and their potential to deepen exclusion when regulation, infrastructure, or literacy are weak. 

Co-authorship networks confirm a growing thematic specialisation across macroeconomics, monetary policy, and 

technological innovation. Overall, banking digitalization presents significant opportunities to advance financial 

inclusion in emerging economies, but its success depends on integrative governance, digital capacity, and equitable 

policy frameworks. 
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INTRODUCTION 
 

Technological transformations over the past two decades have reshaped the global financial sector, leading to 

a reconceptualization of the relationship between banking institutions and customers. Banking digitalization 
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has become a strategic factor in the modernization of financial infrastructure, with direct implications for 

access, security, and efficiency of services. At the same time, financial inclusion has become increasingly 

important in emerging economies, in the context of social disparities, limited digital infrastructure, and low 

levels of digital literacy. The two processes are interdependent: digitalization can support financial inclusion, 

but in the absence of coherent public policies, it can exacerbate the risks of exclusion. 

The topic of the interaction between banking digitalization and financial inclusion is relevant due to its 

topicality and strategic importance in a global context characterized by rapid technological change and 

persistent social imbalances (Nicula et al., 2022). Although digitalization promises to streamline financial 

services and expand access to them, the benefits are not evenly distributed, and vulnerable populations risk 

being excluded from new forms of financial intermediation (Jayasekara, 2021). 

In emerging economies, where banking penetration and digital literacy are often low, this topic takes on 

added importance. Security concerns and gaps in financial literacy continue to hinder widespread adoption of 

bank digitalization (Oprea et al, 2025). In this context, analyzing the relationship between banking 

digitalization and financial inclusion is an academic issue and has direct implications for public policy, 

banking strategy, and social cohesion (Simionescu & Nicula, 2024, 2025). 

The main objective of this paper is to analyze, from a bibliometric and critical perspective, the 

relationship between banking digitalization and financial inclusion, with a special focus on emerging 

economies context. The study aims to identify the main research directions, conceptual models, and 

empirical evidence existing in the international literature, in order to gain a better understanding of how new 

financial technologies contribute (or not) to expanding access to banking services for underbanked 

populations. 

To achieve this goal, the paper pursues the following specific objectives: (O1) identifying the dynamics 

of publications between 2020 and May 2025, (O2) analyzing the dominant concepts reflected in keyword 

networks, (O3) highlighting academic works with major influence in the field, and (O4) mapping co-citation 

relationships to capture thematic connections between sources. Within this analytical framework, the 

research aims to answer the following research questions:  

(1) What is the temporal evolution of scientific production on banking digitalization and financial 

inclusion? 

(2) Which keywords are used most frequently and what thematic directions do they outline? 

(3) Which works have the highest number of citations and conceptual impact?  

(4) What patterns of collaboration and thematic specialization emerge in the scientific literature on 

banking digitalization, analyzed through co-author networks and temporal overlap.  

Current literature highlights an increasing number of studies dedicated either to the technological 

dimension of banking digitalization (FinTech, CBDC) or to the social aspects of financial inclusion, but there 

is a lack of an integrated, systematic, and comparative approach that simultaneously analyzes these 

dimensions, especially in the context of emerging economies. 
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Given the research questions and gaps identified in the literature, this research makes an original 

contribution by applying bibliometric analysis to the relevant international literature, providing a systematic 

mapping of the main research directions, influential authors, and emerging thematic networks. the study 

contributes by integrating a critical perspective on the gaps in the literature on developing economies. This 

perspective provides the basis for formulating future research directions and supporting decision-making in 

public policy and banking strategy. 

 

LITERATURE REVIEW 

In emerging economies, banking digitalization and financial inclusion lead to poverty reduction, accelerated 

sustainable economic growth, and the promotion of social equity in emerging economies (Gigauri, 2022). 

The two concepts are interdependent and contribute directly to the development of a more accessible and 

adaptable financial system. Digitalization provides the opportunity to extend banking coverage where 

traditional physical infrastructure is lacking (Vaidya & Vishwakarma, 2023). 

Tools such as digital banks, e-wallets, and fintech solutions enable the rapid integration of the excluded 

population into the formal financial system. Studies show that digitalization facilitates savings, reduces 

transaction costs, and improves individual financial resilience (Bala, 2024). On the same page, the study by 

Oprea & Duță (2024) highlights how banking digitization serves as a key driver for financial inclusion. 

Digital banking reduces economic disparities and promotes inclusive growth by expanding access to digital 

services, especially for underserved populations ( Oprea & Duta, 2024). 

Concrete examples from practice confirm this trend. Successful examples such as mPesa in Kenya and 

GCash in the Philippines demonstrate the effectiveness of mobile services in increasing banking penetration 

and promoting economic inclusion in isolated areas (Dudu et al., 2024). In another geographical context, 

research in Mexico has shown that digital banking services contribute to reducing regional and gender 

inequalities, but financial exclusion persists in rural areas with poor digital connectivity (Guerra-Leal et al, 

2021). Similarly, in many emerging African countries, digital financial inclusion has been positively 

correlated with poverty reduction, investment stimulation, and increased household consumption (Onyejiaku 

et al., 2024). 

On the other hand, many structural problems persist: limited digital literacy, poor technological 

infrastructure, regulatory barriers, and cyber risks associated with personal data management. Trust in digital 

security and consumer protection regulations are highly relevant to the adoption of digital services (Gupta & 

Shukla, 2024). An important factor for the success of banking digitalization is customer trust, which largely 

depends on their level of financial education. Nițoi and Pochea (2024) show, in a study covering ten Central 

and Eastern European countries, that financially literate individuals tend to have greater trust in the central 

bank, even during periods marked by high inflation. This finding suggests that financial literacy can 

strengthen trust and reduce perceived risk, making it indispensable for expanding financial inclusion through 

digital tools (Nitoi & Pochea, 2024). However, in Romania, financial literacy levels remain particularly low, 
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with only 8.27% of adults correctly answering the standard ‘Big Three’ questions, which may hinder the 

effectiveness of digital financial inclusion (Nițoi et al., 2022).” 

These require a concerted effort between governments, the banking sector, and the technology industry to 

build an inclusive and secure digital financial ecosystem (Falaiye et al., 2024). The experience of recent 

crises, particularly the COVID-19 pandemic, has demonstrated the importance of accelerating digitalization 

to maintain access to financial services in conditions of physical distancing. At the same time, the pandemic 

has highlighted the vulnerability of digitally excluded populations, particularly those without access to 

technology or stable internet connections (Vaidya & Vishwakarma, 2023; Nicula et al., 2024). The Global 

Findex Database 2021 study supports this observation, showing that the pandemic has exacerbated existing 

gaps in digital financial inclusion, particularly in emerging economies where infrastructure and digital 

financial literacy are underdeveloped (Demirgüç-Kunt et al., 2022). 

Therefore, an integrated analysis of the relationship between banking digitalization and financial 

inclusion in emerging economies is crucial for developing effective public policies tailored to local contexts. 

International studies indicate a positive impact of digitalization on the degree of financial inclusion, 

evidenced by an increase in the number of active accounts and the use of financial services in 

underdeveloped areas (Shah, 2024).  

At the same time, research emphasizes that the mere existence of technology does not guarantee equitable 

access, as it must be supported by investments in digital infrastructure, financial education, and clear 

regulations. Risks persist regarding lack of trust in digital platforms, data protection, and the exclusion of 

certain categories—especially the elderly or people with low digital literacy (Zhao et al., 2024). 

Emerging financial technologies and the digitalization of banking services  contribute to the expansion of 

financial inclusion. Digital financial services, facilitated by innovations in fintech and high mobile device 

penetration, offer scalable and efficient solutions to reduce the financial gap. A prime example is Kenya's 

mPesa system, which has enabled millions of people in rural and disadvantaged areas to access financial 

services via their mobile phones (World Economic Forum, 2024). 

Digital financial services, facilitated by mobile technology and fintech innovations, offer cost-effective 

and scalable solutions to reduce this divide. For example, mobile payment platforms such as mPesa in Kenya 

have revolutionized access to financial instruments for millions of people, especially in rural and 

disadvantaged areas, demonstrating the potential of digitalization to expand financial inclusion (World 

Economic Forum, 2024). The integration of digital banking channels, such as ATMs, mobile payments, and 

mobile transactions, has had a positive impact on poverty reduction and economic empowerment in 

emerging economies (Onyejiaku et al, 2024). 

Thus, banking digitalization gains strategic relevance, as it facilitates access to financial services for 

previously excluded categories, people from rural areas, with reduced mobility or low incomes. In 

contemporary society, financial inclusion can no longer be conceived without the integration of the digital 

dimension (Oprea & Drăghici, 2024). Digital financial services, together with effective supervision and 
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monitoring, can expand the scale, scope and coverage of financial services to eliminate the remaining gaps in 

financial inclusion. 

METHODOLOGY  
 

Bibliometric analysis is a quantitative method widely used to assess the structure, dynamics, and influence of  

scientific output in a research field (Donthu et al., 2021).  The method contributes to mapping knowledge and 

identifying centers of scientific influence quantifying the relationships between authors and key concepts. In 

the context of emerging fields, such as banking digitalization and financial inclusion, bibliometric analysis 

facilitates the understanding of trends and the identification of dominant themes. 

Bibliometric analysis also sheds light on the relationship between digital transformation, banking 

efficiency, and financial inclusion. This approach has been successfully applied in recent studies 

investigating how digitalization influences people's access to financial services. For example, Neelam (2023) 

explored the link between mobile financial technology and financial inclusion, focusing on the role of mobile 

phones in facilitating access to banking (Neelam, 2023). 

According to Ball et al (2005), bibliometric analysis allows for the evaluation of a publication's impact 

within the scientific community, as well as the author's notoriety. This type of analysis provides an objective 

framework for reviewing the literature, guiding researchers to influential works in the field and contributing 

to the structured mapping of the study area (Zupic & Cater, 2015). 

As part of this study, a bibliometric analysis of the resources available in the Web of Science database 

was conducted, including academic articles and relevant publications, with the aim of identifying the main 

trends, connections, and developments in the use of the concept of "digital banking and financial inclusion" 

in the banking sector. This database was chosen because of its extensive and internationally recognized 

coverage, which includes high-quality academic publications from various fields. 

The search was was performed on 29th of May 2020 and the keyword selection process was based on the 

use of the advanced search function in the Web of Science database, where the terms "bank"* and "digit"* 

were entered in the title field. The choice of these terms aimed to identify the broadest and most relevant 

corpus of literature, including the entire lexical family associated with the concepts of banking digitalization, 

using the asterisk (*) wildcard specific to Web of Science queries. No thematic filter was applied to the 

publication areas, which allowed for the inclusion of all relevant articles, regardless of disciplinary area 

Following the selection process, a sample of 962 articles was obtained, which provided a basis for in-depth 

exploration of the concepts analyzed in the banking context and for identifying the main areas of interest in 

the research. 

Although the overall objective of the research also covers the topics of financial inclusion and emerging 

economies, this narrow search term was chosen for methodological reasons. Since the literature on financial 

inclusion is relatively recent and still limited in quantity, the use of more specific search terms could have led 

to the omission of relevant works. Therefore, an inductive, "from general to specific" approach was 
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preferred, ensuring a high degree of coverage and reducing the risk of excluding articles dealing with related 

topics without explicitly including the terms "financial inclusion" or "emerging economies" in the title. The 

bibliographic data obtained was then processed using VOSviewer software, employing analysis methods 

such as keyword co-occurrence and co-author networks to identify research networks, dominant themes, and 

semantic relationships between central concepts, thus contributing to the conceptual structure of the field 

under analysis. 

The bibliometric analysis process applied in this research followed a series of steps designed to ensure the 

scientific validity and relevance of the results obtained. 

The first step consisted of performing a query in the Web of Science database, using the terms "digit*" 

and "bank*" in the title field. The use of the wildcard character (*) allowed for the inclusion of all lexical 

variations associated with the concepts of digitalization and banking, thus providing an extensive corpus of 

works. As a result of this initial search, 962 documents were identified. 

The second stage involved applying filters to refine the selection. Only works published between 2020 

and 2025 and written in English were retained. The types of documents included were diverse: scientific 

articles, book chapters, reviews, conference papers, early access, editorial materials, and letters. This 

comprehensive approach aimed to capture the entire spectrum of relevant scientific output. 

The third stage consisted of downloading the metadata in a compatible format (.txt) and importing the 

dataset into VOSviewer software, version 1.6.20. This stage enabled the processing of data for the analysis of 

citation, co-citation, co-occurrence of keywords, and collaboration between authors. 

The final stage, data analysis and interpretation, was based on the visualization features offered by 

VOSviewer. Bibliometric maps were generated to explore semantic and relational networks. 

Although bibliometric analysis provides an objective perspective on the structure of scientific knowledge, 

this method has a number of limitations that must be acknowledged and contextualized when interpreting the 

results. 

A first limitation is related to the exclusive reliance on the Web of Science database, which, although one 

of the most recognized scientific sources, does not include all relevant publications globally. Thus, works 

indexed in alternative databases such as Scopus or Google Scholar may be omitted, affecting the accuracy of 

the generalization. A further limitation of the study relates to the search strategy. Through search criteria 

based on titles, namely the use of the terms "digit*" and "bank*", the analysis ensured precision and 

consistency in capturing works explicitly addressing banking digitalization. This methodological choice may 

have contributed to the relative underrepresentation of financial inclusion in the keyword network. Literature  

which addresses inclusion, often appears in journals outside the banking domain such as development 

studies, social economics, or public policy, which may not include the selected terms in the title. As a result, 

relevant studies that frame financial inclusion primarily in social or developmental terms could be omitted. 

While this approach reduced the risk of including irrelevant works, it also introduced a potential bias in the 

coverage of the literature, which future research could mitigate through expantion of the search to abstracts, 
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keywords, or complementary databases such as Scopus or Google Scholar. 

Also, selecting a restriced timeframe (2020–2025), justified by interest in recent trends, excludes previous 

contributions of theoretical value and prevents in-depth longitudinal analysis. Finally, bibliometric analysis 

provides a structural and quantitative mapping of research (Nicula et al., 2019; Nistor et al., 2019, Nistor et 

al., 2020; Nistor and Nicula, 2021) but cannot capture the nuanced qualitative dimensions of policy impacts, 

local contexts, or intersectional factors such as gender and rural–urban divides. The findings should therefore 

be interpreted as an exploratory overview, while future studies could complement this approach with 

qualitative or case-based analyses to provide greater depth. 

It should be noted that analysis tools such as VOSviewer, although extremely useful for visualization, 

have limitations in the semantic interpretation of relationships between terms and cannot replace detailed 

qualitative analysis of article content. 

In conclusion, the results obtained must be understood in the context of these methodological constraints, 

and the conclusions drawn must take into account the exploratory and descriptive nature of the research. At 

the same time, these limitations can be mitigated by expanding the analyzed dataset in future research to 

include more bibliographic databases (such as Scopus or Google Scholar), using more flexible and 

complementary search criteria (including in abstracts or keywords, not just in the title), and by extending the 

time horizon to capture long-term developments.  The integration of a detailed qualitative analysis alongside 

the bibliometric analysis would allow for a deeper interpretation of the content and meanings of the 

relationships between concepts. 

 

RESULTS AND DISCUSSION 
 

This section outlines the main results of the bibliometric analysis and discusses key patterns in the 

relationship between banking digitalization and financial inclusion in emerging economies. It highlights 

major research trends, thematic clusters, and collaboration networks, offering insights into how digital 

transformation is shaping academic discourse on financial access. 

 

1. Evolution of volume and temporal distribution of works 

This section answers Research Question 1 by analyzing the evolution of scientific publications on 

banking digitalization between 2020 and 2025 (Figure 1). The analysis was based on a set of 962 articles 

published between 2020 and 2025, extracted from the Web of Science database using the advanced search 

function with the terms "bank" and "digit" in the title. The terms "digital banking" and "financial inclusion" 

began to be used frequently in the literature starting in 2013, but interest has grown rapidly in recent years, 

reflecting the modernization of financial services and the expansion of access to them. 

During the period analyzed, the number of publications increased from 83 articles in 2020 and 108 in 

2021 to a peak of 271 articles in 2024. The average annual growth rate between 2020 and 2024 is 

approximately 34%, with the most pronounced jumps between 2021–2022 and 2022–2023. This trend 
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indicates increased academic attention to banking digitalization, reinforced by the pandemic context, the 

transition to digital payments, the development of central bank digital currency (CBDC) infrastructures, and 

initiatives to promote financial inclusion through digital technologies in emerging economies. 

The seemingly lower number of publications in 2025 (111 articles) should be interpreted with caution, as 

the year is still ongoing and the editorial and indexing processes have not yet been completed. Thus, this 

does not indicate a decline in interest, but is a methodological limitation specific to real-time bibliometric 

analyses. The temporal distribution of articles suggests a consolidation of the field starting in 2022, the year 

in which a clear transition from gradual growth to an accelerated pace of publication can be observed. At the 

same time, thematic analysis and co-author networks show that this intensification is accompanied by a 

diversification of sub-themes and extensive academic collaboration between authors from international 

institutions, especially from emerging economies. 

The dynamics of articles published between 2020 and 2025 confirm the growing academic interest in 

banking digitalization and its role in expanding financial inclusion, justifying a deeper bibliometric analysis 

to highlight collaboration networks and dominant themes. 

 

 
Fig. 1. Author representation based on Web of Science Clarivate data 

 

 

2. Keyword network 

This section answers Research Question 2 by analyzing keywords found in relevant scientific literature to 

identify dominant themes and emerging directions in research on banking digitalization and financial 

inclusion. 

 The analysis of the co-occurrence network of keywords aims to identify and evaluate terms frequently 

used in the literature on banking digitalization and financial inclusion. By simultaneously examining terms 

that appear together in the same publications, this method allows for the highlighting of dominant themes 

and conceptual interconnections between the research directions addressed. The results obtained contribute 
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to a clearer perspective on how the field has evolved and been structured, indicating current trends and 

emerging topics.  The purpose of the co-occurrence network analysis of keywords is to identify and evaluate 

terms frequently used in the literature on digitalization and financial inclusion in the banking sector.   

 
 

Fig. 2. Bibliometric map of the co-occurrence network of keywords in the literature on banking digitalization and 

financial inclusion (2020–2025). Source: Web of Science Clarivate. Software: VOSviewer 1.6.20 

 

The bibliometric map (Fig.2) generated by VOSviewer reflects the conceptual structure of the research 

field on banking digitalization and financial inclusion. The analysis is based on the co-occurrence of 

keywords in the literature indexed in Web of Science during the selected period (2020–2025), identifying the 

frequency and semantic connections between terms. The result is a dense network composed of several 

thematic clusters, represented by distinct colors, which provides a comprehensive view of the current 

subfields and research directions. 

The bibliometric analysis of the keyword co-occurrence network shows the existence of three distinct 

thematic clusters in the literature. 

The first cluster (red) is centered around the concept of "digital transformation" and includes terms such 

as "enterprise," "performance," "financial stability," and "banking competition." This group shows 

researchers' concerns about how digital transformation influences the performance of banking institutions, 

financial stability, and competitive positioning in the context of technological innovation. 

The second cluster (blue), focused on the term "CBDC" (central bank digital currency), includes related 

concepts such as "deposit," "interest," "public," "problem," "central bank," and "money." It highlights 

academic interest in the implementation of central bank digital currency and its implications for the 

traditional financial system. The third cluster (green), has a comportamental accent and comprises terms as 

„factor”, ,,intention’’, ,,use’’, ,,user’’, ,,respondent’’ și ,,advantage’’. This group reflects research aimed at 

understanding the factors that influence users' intention to use digital technologies, particularly in the context 

of the pandemic and concerns about the digital environment. 

The structure suggests that the field is investigated from three complementary perspectives: 

organizational transformation, monetary innovation, and user behavior in the face of banking digitalization. 
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The distance between terms within the bibliometric network shows the degree of semantic association, 

with terms located in proximity being frequently used together in the literature, suggesting a high degree of 

conceptual cohesion. Observation of the spatial distribution indicates increased density on the left side of the 

map, where socially and organizationally relevant concepts such as digital transformation and banking 

accessibility are concentrated. In contrast, the more dispersed right side is dominated by technical terms 

mainly from adjacent fields, such as signal engineering, whose connection to the topic of banking 

digitalization is limited or marginal, signaling the need for a stricter delimitation of the analyzed field. 

The co-occurrence network of keywords provides an integrated view of the conceptual structure of the 

field, facilitating the identification of dominant themes such as digitalization, financial inclusion, and digital 

currencies, as well as the exploration of emerging trends such as stablecoins and CBDCs. At the same time, 

it allows for the delimitation of interdisciplinary areas and the highlighting of terminological overlaps, thus 

contributing to the clarification of the research field. The network analysis supports the formulation of future 

directions for investigation by identifying existing gaps, such as the integration of ethical or regional 

dimensions into the study of banking digitalization. 

Although financial inclusion is a substantial component of this work and is frequently mentioned in 

academic and political discourse related to the digitalization of financial services, the analysis of the co-

occurrence network of keywords did not reveal the presence of the term "financial inclusion" among the 

frequently used concepts. This omission can be explained by the fact that works on financial inclusion are 

published in different journals or fields, with different keyword indexing practices. 

Another possible cause of this underrepresentation may be related to the fact that research dealing with 

financial inclusion tends to be published in journals or fields other than those dealing with pure digital 

transformation or topics such as CBDC and user intention, which are highlighted in the green and blue 

clusters. Thus, the bibliometric analysis suggests the existence of a thematic gap between two fields that are, 

in practice, interconnected: banking digitalization and the promotion of financial inclusion, although in 

practice the two fields are interdependent. Therefore, there is an opportunity for future research to address 

these concepts in an integrated manner, providing a coherent perspective on how technology can be 

leveraged to expand financial access in emerging economies. 

 

3. The most influential works: an analysis of the most cited sources in the specialized literature 

This section answers Research Question 3 and aims to identify influential works in the field of banking 

digitalization and financial inclusion, evaluated by thematic relevance and academic visibility, reflected in 

the number of citations. These highly cited articles are landmarks in the development of the specialized 

literature. In order to identify gaps and future directions for research in this field, a synthetic analysis of the 

most influential works was carried out. Using the same database as in the previous bibliometric analysis (for 

the period 2020–2025), relevant articles were selected by applying a filter based on the number of citations, 

including only works with more than 70 citations. Although some researchers recommend using a threshold 
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of 100 citations to define high-impact papers, the literature emphasizes that there is no universally accepted 

convention, and this threshold may vary depending on the objectives of the analysis ( Apartis et al, 2024)). 

Table 1 summarizes the most influential papers, providing information about the main authors, year of 

publication, journal of publication, and relevant bibliometric indicators. These sources were then 

qualitatively analyzed to understand their conceptual dimension and the thematic directions they support. 

Table 1. List of most cited works 

 

No. Authors Title Publishi

ng year 

No. 

citations 

Journal 

1 Zhiqiang, Lu; Junjie, 

Wu; Hongyu, Li; Duc 

Khuong, Nguyenc 

Local Bank, Digital Financial 

Inclusion and SME Financing 

Constraints: Empirical 

Evidence from China 

2021 261 Emerging Markets 

Finance and Trade 

2 Yizhi, Wang;  Brian, 

M. Lucey; Samuel 

A. Vigne; Larisa, Yaro

vaya 

The Effects of Central Bank 

Digital Currencies News on 

Financial Markets 

2022 185 Technological 

Forecasting and 

Social Change 

3 Jing, Hao; Mengzu, Pe

ng; Wenjia He Digital finance development 

and bank liquidity creation 

2023 151 International 

Review of 

Financial Analysis 

4 Kangwa, Diana; 

Mwale, Joseph 

Thokozani; Shaikh, 

Junaid M. 

The Social Production of  

 

Financial Inclusion of 

Generation Z in Digital 

Banking Ecosystems 

2021 148 Australasian 

Accounting 

Business and 

Finance Journal 

5 Zhenghui Li, Cunyi Y

ang, Zhehao Huang 

How does the fintech sector 

react to signals from central 

bank digital currencies? 

2022 79 Finance Research 

Letters 

Source: Author representation based on Web of Science Clarivate data 

 

The literature reflects a significant thematic diversification, addressing the digital transformation of 

banking services from multiple angles: traditional financial infrastructure, financial markets, monetary 

innovations, and Generation Z behavior. 

With regard to financial inclusion and SMEs, the study by Lu et al. (2022) provides relevant empirical 

evidence on the role of local banks and digital financial inclusion in reducing financing constraints for SMEs 

in China. According to the results, a higher density of local branches and a higher level of digital inclusion 

are negatively correlated with the level of financial constraint, especially among small, transparent firms 

located in regions less dependent on bank credit. The paper highlights a substitution effect between 

traditional banking infrastructure and digital services, suggesting a high potential for transforming the bank-

SME relationship through digitalization (Lu et al. 2022). 

Wang et al. (2022) contribute to understanding the informational impact of CBDC news on global 

financial markets. By developing two indices, the CBDC Uncertainty Index and the CBDC Attention Index, 

the authors demonstrate a relationship between CBDC-generated uncertainty and financial market volatility, 

suggesting that market participants are more sensitive to uncertainty than to mere media attention (Wang et 
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al. 2022). This paper makes an important contribution to the literature on information transmission in the era 

of digital currencies.  

Hao et al. (2023) explore the relationship between the development of digital finance and liquidity 

creation in the Chinese banking sector, concluding that digitalization has an inhibitory effect, especially on 

balance sheet liquidity, and that this effect is more pronounced among large and national banks. A notable 

finding of the study is the mediating role of bank risk-taking in this relationship, offering a new perspective 

on how digitalization affects the traditional functions of banks (Hao et al. 2023).  

The study conducted by Kangwa et al. (2021) addresses a rarely investigated aspect, namely the financial 

inclusion of Generation Z in digital banking ecosystems. The authors highlight the role of the digital 

environment in shaping a new financial culture among young people, influenced by social norms, platform 

practices, and the degree of digital literacy. This approach opens up an interdisciplinary research direction, 

integrating sociology, digital economics, and financial education. 

In another research direction, Li, Yang, and Huang (2022) analyze the fintech sector's reaction to signals 

from central bank digital currency (CBDC) initiatives. The study introduces a signal index for CBDCs and 

demonstrates a variable positive reaction of the fintech sector over time, with a progressive decline in the 

intensity of the response. The study highlights the adaptive capacity of fintech, but also the importance of 

predictability in communicating digital monetary policies. 

 

4. Co-author networks 

To answer Research Question 4, "What patterns of collaboration and thematic specialization emerge in 

the scientific literature on banking digitalization, analyzed through co-author networks and temporal 

overlap?", an analysis of how researchers collaborate in this field must be conducted. Co-authorship 

networks reflect the distribution of academic collaborations and provide a detailed picture of how research 

groups are formed, specialized subfields emerge, and scientific output is concentrated around influential 

authors or central institutions. By analyzing these networks, it is possible to highlight dominant thematic 

clusters, the degree of cohesion between authors, and the temporal dynamics of collaborations. 

 
Table 2. Main clusters identified in the co-author network and associated topics 

Cluster Principal authors Dominant theme 

Blue Cyril Monnet, Katrin 

Assenmacher 

Monetary policy and regulation 

Green Raphael Auer, Jon Frost, Rainer 

Boehme 

CBDC technological 

infrastructure 

Red Harald Uhlig, Linda Schilling, 

Fernández-Villaverde 

Macroeconomic modeling 

Intermediary Daniel Sanches, Todd Keister Interdisciplinary links 
Source: Data processed by the author based on Web of Science (Clarivate), processed in VOSviewer 1.6.20. 

 

The analysis was based on a set of 962 articles published between 2020 and 2025, extracted from the Web 

of Science database using the advanced search function with the terms "bank*" and "digit*" in the title. The 
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data was processed in VOSviewer to generate co-author networks, applying filters for the minimum number 

of collaborations and including authors with at least two joint works. 

Next, two types of visualizations extracted from VOSviewer are analyzed, each providing a distinct 

perspective.  The representations highlight not only the collaborative structure of the field, but also the 

temporal and thematic dynamics of recent research. 

The first image, entitled Overlay Visualization (Fig. 3), adds a temporal dimension to the co-authorship 

map, illustrating the average years of publication of joint works using a color scale ranging from purple (for 

the beginning of the analyzed interval – around 2022. The representation allows for a clear observation of the 

evolution of scientific collaborations over time. For example, Cyril Monnet appears as a central node in the 

network, and the yellow-green color of his node indicates that he and his collaborators, such as Katrin 

Assenmacher, have published relatively recent works, most likely in 2022 or even 2023. On the other hand, 

Raphael Auer, together with Rainer Boehme and Jon Frost, form a slightly isolated cluster with bluish hues, 

which signals that their joint activity was more intense in the period 2021–2022. This suggests that they 

focused on pioneering topics in the early stages of banking digitalization, possibly contributing to the 

definition of technological standards or infrastructure for central bank digital currencies. 

 
 

Fig. 3. Network of co-authors in banking digitalization research (2020–2025), with temporal overlap highlighting 

thematic clusters.  
Source: Web of Science Clarivate. Software: VOSviewer 1.6.20 

 

The second image, entitled Network Visualization (Fig. 4), is based on community detection algorithms 

and colors the authors according to the thematic cluster in which they are integrated. Unlike the first image, 

where the focus was on the chronology of collaborations, here the focus is on thematic coherence and the 

intensity of relationships between researchers. Four major groups of researchers can be clearly distinguished. 

The first is the group formed around Cyril Monnet and Katrin Assenmacher, highlighted in blue, which 

seems to focus on monetary policy and digital regulation issues, probably from the perspective of European 

central banks. The second cluster, represented in green, is centered on Raphael Auer and includes researchers 
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such as Boehme and Frost. The latter two are known for their work at the Bank for International Settlements 

(BIS), suggesting that this group contributes to applied research on the technological infrastructure for 

CBDCs. The third cluster, highlighted in red, consists of Uhlig, Fernández-Villaverde, and Schilling and 

appears to be oriented toward macroeconomic modeling of the implications of digital currencies, particularly 

in the context of advanced economies. The group is strongly interconnected internally and stands out for the 

intensity of collaboration among its members. The fourth cluster is less distinct, but contains links between 

researchers who mediate between subcommunities, particularly Todd Keister and Daniel Sanches, whose 

work likely addresses themes of transition between the technological, institutional, and macroeconomic 

dimensions of banking digitalization. 

By combining these two views, it is clear that the field of research on digitalization in the banking sector 

is both dynamic in terms of time and fragmented in terms of subject matter. There is a clear intensification of 

collaborations starting in 2022, suggesting that the topic has gained importance in the post-pandemic context 

and with the acceleration of initiatives to introduce central bank digital currencies (CBDCs). Also, the 

fragmentation of the network into several well-defined clusters points to the existence of relatively 

autonomous research subfields: technological infrastructure, macroeconomic analysis, public policy, and 

regulation. Interactions between these subfields are facilitated by hub authors who connect the fields, paving 

the way for interdisciplinary research and broader international collaborations. 

The results indicate a growing need for integration between technical and economic or institutional 

research, suggesting that future studies can add value through interdisciplinary approaches, especially in the 

context of emerging economies, where digitalization can have a major impact on financial inclusion. 

 
Fig. 4. Network of co-authors in research on banking digitalization (2020–2025) 

Source: Web of Science Clarivate. Software: VOSviewer 1.6.20 

 

5. Emerging economies' perspectives on the relationship between banking digitalization  and financial 

inclusion 

Of the total of 38 papers identified as relevant to the analysis of the relationship between banking 

digitalization and financial inclusion, 23 studies explicitly target emerging economies, reflecting the 
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scientific community's growing interest in the impact of financial technologies on financial development in 

these regions. For an in-depth analysis, ten studies were selected (Table 4) that had over 30 citations, a 

criterion frequently used in bibliometrics to assess academic influence and relevance. After applying this 

filter, ten papers were selected that offer diverse perspectives on how digitalization through mobile banking, 

fintech services, or digital infrastructure contributes to expanding financial inclusion among urban and rural 

populations in emerging economies. 

It was noted that the academic literature on banking digitalization in emerging economies has expanded in 

recent years and reflects a diversification of methodological approaches and conceptual maturation. The 

studies analyzed cover a variety of contexts, from the stability of Islamic and emerging banking systems to 

individual behavioral dynamics and international regulations. 

The work of Hassan et al. (2020) places financial digitalization at the heart of Islamic banking stability 

and sustainable development. Their study conceptualizes digital financial inclusion as a catalyst for 

achieving sustainable development goals but remains relatively general, without a clear distinction between 

technological and institutional impact. Subsequently, Banna & Alam (2021) bring additional methodological 

rigor, applying advanced econometric techniques to show that financial digitalization reduces credit risks and 

increases financial mobility in ASEAN countries. Compared to the 2020 paper, this study stands out for its 

strong empirical focus and clarification of the role of digital financial inclusion in times of crisis. 

A complementary approach is proposed by Knaack & Gruin (2021), who reinterpret the theme of digital 

financial inclusion from a global governance perspective. The authors analyze the confrontation between 

Western and emerging epistemic frameworks within the G20, showing how China promotes digital financial 

inclusion as an alternative to the label "shadow banking." Although the paper is theoretical and focused on 

geopolitical issues, it highlights how digitalization is becoming a tool for international strategic positioning 

(Knaack & Gruin, 2021). 

Also in 2021, two studies contribute to understanding financial inclusion from a social and generational 

perspective. Kangwa et al. (2021) take a sociological approach, analyzing the perceptions of Generation Z in 

Zambia regarding the systemic exclusion of the traditional banking model. In contrast, Lu et al. (2022), in a 

solidly empirical paper, demonstrate that the presence of local banks and the level of digitalization reduce the 

financing constraints of SMEs in China. Although different in methodology, the two studies converge on the 

idea that digitalization is only effective if supported by institutional infrastructure and behavioral adherence. 

Banna et al. (2022) return with a paper focused on the stability of the Islamic banking sector during the 

COVID-19 pandemic. Compared to previous research, this paper has the merit of integrating demand and 

supply variables into the analysis of the impact of digital financial inclusion, which makes it more complex 

and closer to the reality on the ground. However, the study is limited by its focus on a specific segment of 

banks, which reduces its general applicability. 

The study by Chinoda and Kapingura (2023) adds a new dimension, namely the relationship between 

digital inclusion, banking competition, and stability in Sub-Saharan Africa. The paper highlights systemic 
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interactions between institutional and behavioral variables, proposing integrated public policies that combine 

DFI with financial literacy and banking competition. 

On the behavioral microanalysis side, studies conducted in Mexico (Guerra-Leal et al., 2023) and India 

(Ali & Ghildiyal, 2023) provide valuable data on the factors influencing the use of digital banking services. 

Both highlight inequalities in terms of gender, education level, and geographic location (Ilovan et al. 2019; 

Păcurar et al., 2016), but differ in terms of data sources: Guerra-Leal uses a national survey, while Ali & 

Ghildiyal rely on Global Findex, which gives the Indian study greater international comparability. 

Finally, Banerjee & Sinha (2023) introduce the topic of central bank digital currencies (CBDCs), 

suggesting that they could correct the current gaps in financial inclusion in India. This work is relevant 

because it shifts the focus from existing infrastructure to the future design of the financial system and raises 

relevant questions about digital equity and monetary control. 

 

Table 4. Most cited studies (2020–2025) on banking digitalization and financial inclusion in emerging economies 

No. Authors Title Publishing 

year 

No. of 

Citations 

Journal 

1 Lu, Zhiqiang; Wu, 

Junjie; Li, Hongyu; 

Nguyen, Duc Khuong 

Local Bank, Digital Financial 

Inclusion and SME Financing 

Constraints: Empirical Evidence 

from China 

2022 262 Emerging Markets 

Finance and Trade 

2 Banna, Hasanul; 

Alam, Md Rabiul 

Impact of digital financial 

inclusion on ASEAN banking 

stability: implications for the post-

Covid-19 era 

2021 173 Studies in Economics 

and Finance 

3 Kangwa, Diana; 

Mwale, Joseph 

Thokozani; Shaikh, 

Junaid M. 

The Social Production of 

Financial Inclusion of Generation 

Z in Digital Banking Ecosystems 

2021 148 Australasian 

Accounting Business 

and Finance Journal 

4 Banna, Hasanul; 

Hassan, M. Kabir; 

Ahmad, Rubi; Alam, 

Md Rabiul 

Islamic banking stability amidst 

the COVID-19 pandemic: the role 

of digital financial inclusion 

2022 114 International Journal 

of Islamic and Middle 

Eastern Finance and 

Management 

5 Chinoda, Tough; 

Kapingura, Forget 

Mingiri 

The Impact of Digital Financial 

Inclusion and Bank Competition 

on Bank Stability in Sub-Saharan 

Africa 

2023 66 Economies 

6 Knaack, Peter; Gruin, 

Julian 

From shadow banking to digital 

financial inclusion: China’s rise 

and the politics of epistemic 

contestation 

2021 41 Review of 

International Political 

Economy 

7 Banna, Hasanul; 

Hassan, M. Kabir; 

Alam, Md Rabiul 

Digital financial inclusion, Islamic 

banking stability and sustainable 

economic growth 

2020 39 Islamic Perspective 

for Sustainable 

Financial System 

(Book chapter) 

8 Guerra-Leal, Eva 

Maria; Arredondo-

Trapero, Florina G.; 

Vazquez-Parra, Jose 

Carlos 

Financial inclusion and digital 

banking in an emergent economy 

2023 37 Review of Behavioral 

Finance 

9 Ali, Jabir; Ghildiyal, 

Archana Kumari 

Socio-economic characteristics, 

mobile phone ownership and 

2023 36 International Journal 

of Social Economics 
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banking behaviour of individuals 

as determinants of digital financial 

inclusion in India 

10 Banerjee, Srijanie; 

Sinha, Manish 

Promoting Financial Inclusion 

through Central Bank Digital 

Currency: An Evaluation in India 

2023 33 Australasian 

Accounting Business 

and Finance Journal 

 

The papers outline a clear evolution in the literature: from institutional and systemic approaches (2020–

2022) to microbehavioral analyses and frontier technologies (2023). Critically, although all support the 

benefits of d digitalization, its effectiveness is conditioned by structural (regulation, banking infrastructure), 

cultural (trust, social perceptions), and technological (access and digital competence) factors. Thus, 

digitalization appears as a universal solution and  as a contextualized tool that can produce different effects 

depending on the environment in which it is implemented. Although all support the benefits of d 

digitalization, the literature insufficiently analyzes the intersectional dimensions (gender, social class, 

location) and the risks associated with the rapid expansion of digitalization in poorly regulated contexts. 

 

 

CONCLUSION 

The paper analyzed the relationship between banking digitalization and financial inclusion, focusing on 

emerging economies, through a bibliometric approach applied to a set of 962 articles indexed in Web of 

Science between 2020 and May 2025. The study started from the premise that the digital transformation of 

banking services can help reduce financial exclusion, but this effect is conditioned by institutional, 

technological, and behavioral factors. 

The bibliometric analysis highlighted an increase in scientific interest in the subject, especially after 2021, 

against the backdrop of accelerated post-pandemic digitalization. The keyword network highlighted four 

major thematic directions: infrastructure for digital payments and CBDC, inclusion in emerging economies, 

governance and regulation, and individual financial behaviors. Co-citations showed the influence of key 

authors such as Ahamed, Allen, and Demirguc-Kunt, who conceptually underpin the relationship between 

digitalization and financial access. 

The study of the co-author network showed a clear structure around specialized clusters, each addressing 

a different dimension, from macroeconomic modeling (Uhlig, Fernández-Villaverde) to regulation and 

monetary policy (Monnet, Assenmacher) or technological applications for CBDC (Auer, Boehme). These 

authors contribute to the interconnection of subfields, facilitating the integration of knowledge and opening 

up research to interdisciplinary approaches. 

The chapter dedicated to the most important works structured the analysis according to geographical area. 

International studies generally highlight the favorable role of FinTech, digital currencies, and coherent 

regulations on financial inclusion, while also highlighting the risks of exclusion in the absence of digital and 

financial literacy. In emerging economies, research emphasizes the interaction between infrastructure, 

cultural context, and public policy (Nicula et al., 2017; Marosi et al., 2019; ), highlighting that digitalization 
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only becomes effective when supported by robust ecosystems. 

The paper contributes to the literature by applying a bibliometric analysis to the relationship between 

banking digitalization and financial inclusion, with a specific focus on emerging economies. Unlike previous 

studies, which usually treat the technological (such as FinTech or CBDC) and social dimensions of financial 

inclusion separately, the present research integrates these components into a systematic and comparative 

analytical framework, supported by visual tools such as networks generated with VOSviewer. From a 

methodological point of view, the paper proposes a clear and reproducible sequencing of the bibliometric 

process, from the choice of selection criteria (terms "digit*" and "bank*") to the thematic and geographical 

structuring of the 962 articles analyzed. 

However, the research has several limitations. First, the selection of literature was based exclusively on 

the Web of Science database, which may exclude relevant studies from other sources such as Scopus or 

Google Scholar. Second, although bibliometric analysis provides an overview of the relationships between 

concepts and authors, it does not capture in depth the theoretical or qualitative context of the contributions 

analyzed, which may lead to the underestimation of valuable works, especially those of an interdisciplinary 

nature. The period analysed includes the year 2025, which is still ongoing, implying a degree of 

incompleteness in terms of article indexing and potentially influencing the accuracy of the trends identified. 

In addition, the absence of our own empirical research limits the direct applicability of the conclusions, 

especially in the case of Romania, where local specifics would require further investigation to validate the 

observations drawn from the international literature.  

However, these limitations open up opportunities for future expansion of the study. 

Future research directions could contribute to a deeper understanding of the relationship between banking 

digitalization and financial inclusion, particularly in emerging economies. National or regional case studies 

could be conducted to investigate how socio-economic factors, digital infrastructure, and public policies 

influence effective access to digital banking services. Another relevant direction could be a comparative 

analysis of banking digitalization strategies between emerging and developed economies to identify 

transferable best practices. In addition, the integration of issues related to digital ethics, consumer protection, 

and the social sustainability of financial innovations is an under-explored but particularly important area of 

research in the context of extending digital services to vulnerable populations (Avadanei et al., 2018). 
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ABSTRACT 

  

As cybersecurity threats intensify, understanding the organizational drivers of information leakage has become a critical 

priority, especially in the context of Japanese enterprises where structural and technological legacies often persist. This 

study provides empirical insight into how corporate attributes shape data leakage risks, particularly focusing on email-

related incidents that pose significant reputational and financial consequences. 

Objectives: The objective of this study is to examine how specific organizational characteristics—such as the number of 

affiliated sites, site density, presence of legacy systems, and employee-induced leakage frequency—influence the risk of 

information leakage in Japanese firms operating in an increasingly digitized environment.  

Methods/Approach: The study uses a dataset of 399 Japanese enterprises collected from both public databases and 

private sources. Multiple regression analysis is employed to evaluate the impact of these attributes on the frequency of 

email leakage incidents, allowing for quantifiable insights into structural vulnerabilities and organizational exposure. 

Results: The findings show that firms with a higher number of affiliated sites are more susceptible to data leaks, whereas 

those with denser site distributions experience lower risks. The presence of legacy systems, especially in older firms, 

significantly increases vulnerability. Furthermore, a higher frequency of employee-induced incidents highlights gaps in 

internal governance and employee awareness.  

Conclusions: Information leakage risks are strongly influenced by structural and organizational factors rather than being 

random occurrences. These results underscore the importance of tailoring cybersecurity strategies to firm-specific 

attributes. The study offers a novel contribution by empirically linking corporate structure to data security outcomes, 

bridging strategic management and cybersecurity as an emerging interdisciplinary challenge in the digital era. 

 

Keywords: Information leakage, Corporate attributes, Cybersecurity, Japanese enterprises, Legacy systems, 

Organizational structure, Risk management 
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INTRODUCTION  

In recent years, information leakage has emerged as a critical business risk for Japanese enterprises. According 

to a 2023 survey by Tokyo Shoko Research, the number of leaked personal information records reached 

approximately 40.9 million, a sevenfold increase compared to the previous year. These breaches often involve 

highly sensitive data such as names, addresses, email addresses, and account IDs, resulting in substantial 

reputational damage and financial losses for the affected companies. These incidents are attributed to diverse 
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factors, including cyberattacks, employee misconduct, and system configuration errors, highlighting the 

challenges in personal information management and security measures among Japanese firms. 

The importance of information security varies depending on the size of the enterprise. Large corporations 

face complex challenges due to geographically dispersed operations across domestic and international 

locations, whereas small and medium-sized enterprises (SMEs) often lack the human and financial resources 

to implement even basic security measures. A 2022 report by the Small and Medium Enterprise Agency 

revealed that approximately 60% of SMEs had not adequately addressed security measures, citing human error 

and governance deficiencies as critical issues. 

Understanding the impact of corporate attributes, such as years in operation and the number of affiliated 

sites, on information leakage risks is crucial for addressing these security challenges. For instance, while older 

firms often rely on legacy systems that can introduce vulnerabilities, their established governance structures 

may help mitigate risks. Similarly, organizations with many sites may experience elevated risks due to the 

complexity of decentralized information management, whereas high site density can lead to more efficient 

resource allocation and strengthened governance. Analysing the interplay of these corporate attributes and their 

influence on information leakage risks is therefore of significant importance. 

This study empirically examines the impact of corporate attributes—such as the number of affiliated sites, 

site density, leakage rates associated with years in operation, and employee-driven leakage frequencies—on 

information leakage risks among Japanese enterprises. By doing so, the study aims to elucidate the nature of 

risks stemming from decentralized organizational structures and human factors and to propose a framework 

for managing information leakage risks that account for corporate attributes. 

Previous research has predominantly focused on technical aspects or industry-wide trends in assessing 

information leakage risks, with limited attention given to the specific impact of corporate attributes. This study 

addresses this research gap by providing novel insights that support the development of sustainable competitive 

advantages tailored to the unique characteristics of enterprises. 

 

LITERATURE REVIEW 

Information leakage poses a significant challenge to corporate management, with substantial research 

conducted on its causes and underlying factors. Existing studies primarily focus on technical vulnerabilities 

and the increasing prevalence of cyberattacks as key risk factors. However, these discussions often remain 

generalized, offering limited empirical analysis of the specific impact that corporate attributes have on 

information leakage risks. This study seeks to address this research gap. 

The factors contributing to information leakage risks can be broadly categorized into technical, human, and 

organizational dimensions. Technical factors include the sophistication of cyberattacks and inherent 

vulnerabilities, such as zero-day exploits within corporate systems. The proliferation of cloud technologies and 

the Internet of Things (IoT) has further introduced new security challenges for enterprises. Human factors, on 

the other hand, encompass employee errors and internal misconduct, which often stem from a lack of security 
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education and low awareness within organizations. Organizational factors include the difficulties of managing 

security in decentralized structures and the increased risks associated with insufficient governance and resource 

constraints. 

These risk factors manifest differently depending on the size and internal structure of an enterprise. For 

instance, large corporations face challenges in applying consistent security standards due to their dispersed 

operations across multiple domestic and international locations. Conversely, small and medium-sized 

enterprises (SMEs) often struggle to implement even basic security measures due to limited human and 

financial resources. Addressing information leakage risks therefore requires flexible and tailored solutions that 

consider the specific attributes of the organization. 

This study aims to elucidate the role of corporate attributes in information leakage risks, expanding on the 

existing discourse concerning technical, human, and organizational factors. By doing so, it seeks to provide 

actionable insights that help companies mitigate risks while maintaining their competitive edge. Through this 

approach, the research contributes to both theoretical understanding and practical risk management strategies 

for information security. 

 

NUMBER OF AFFILIATED SITES AND INFORMATION LEAKAGE RISKS 

Information leakage risks in decentralized organizations have been a focal point of numerous studies. As the 

number of affiliated sites increases, the complexity of security management rises, potentially elevating the 

likelihood of information leakage. This section synthesizes findings from the literature to analyze the impact 

of affiliated site numbers on information leakage risks from technical, organizational, and cultural perspectives. 

Vallabhaneni et al. (2024) highlight how OWASP vulnerabilities in cloud environments significantly 

amplify security risks in decentralized systems. Their study emphasizes the challenges of standardizing 

security protocols in distributed environments and underscores the importance of ensuring data integrity during 

transfer and maintaining system coherence. In contrast, Patel (2024) discusses the effectiveness of 

implementing Secure Access Service Edge (SASE) architectures to address the expanding attack surface 

associated with an increased number of sites. While these studies underscore the importance of technical 

solutions for managing risks in decentralized organizations, they provide limited insights into applicability 

across industries and organizational scales. 

From an organizational perspective, Bade et al. (2024) examine sustainability practices within the 

pharmaceutical industry's decentralized supply chains. Their findings suggest that enhanced transparency and 

the implementation of consistent sustainability and security standards across sites can strengthen overall supply 

chain resilience and reduce operational vulnerabilities. Albert (2024) analyzes the impact of decentralized 

organizational structures on security management through the lenses of "activity allocation," "decision-making 

processes," and "legal entities," noting that higher site independence often correlates with an increased 

likelihood of security gaps. These studies emphasize the potential for increased site numbers to undermine 

cohesive management frameworks within organizations. 
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From a cultural standpoint, Riahi and Islam (2024) identify discrepancies in information security awareness 

(ISA) among organizations with diverse cultural backgrounds as a factor exacerbating inconsistencies in 

security standards in decentralized environments, ultimately heightening information leakage risks. 

Additionally, Neri et al. (2024), focusing on SMEs in the ICT sector, demonstrate how disparities in security 

awareness and capabilities across sites amplify information leakage risks, advocating for the importance of 

uniform security education. These findings highlight the critical role of human factors and cultural dimensions 

in decentralized organizations. 

Kävrestad et al. (2024) argue that enhancing cybersecurity awareness (CSA) mitigates information leakage 

risks in decentralized organizations, with support from top management being essential for unifying security 

standards. Similarly, Abrahams et al. (2024) comprehensively analyze the role of security culture, 

technological integration, and regulatory factors in managing risks in decentralized organizations. They 

suggest that the adoption of advanced technologies and the establishment of regulatory frameworks are key to 

mitigating risks associated with increasing site numbers. 

Through these studies, a multifaceted understanding of how the number of affiliated sites impacts 

information leakage risks in decentralized organizations emerges. Technical approaches such as SASE and 

cloud-based security solutions are shown to effectively mitigate risks. Organizational perspectives highlight 

the importance of transparency and consistent standards. However, integrated approaches addressing cultural 

factors and human risks remain underexplored. Future research clarifying the quantitative causal relationships 

between site numbers and information leakage risks will contribute to developing comprehensive security 

management models for decentralized organizations. 

 

SITE DENSITY AND INFORMATION LEAKAGE RISKS 

The impact of site density on information leakage risks has garnered significant attention in academic research. 

High-density environments are suggested to enhance resource management and consistency in security 

measures, thereby mitigating risks. Conversely, low-density environments, characterized by resource 

dispersion, pose challenges in management and may increase risk exposure. 

Jiang et al. (2020) analyzed privacy protection mechanisms in location-based services (LBS), 

demonstrating that encryption techniques and dummy location generation in high-density settings improve 

security efficiency through centralized resource management. Similarly, Saeidian et al. (2021), utilizing the 

concept of "Maximal Leakage," quantitatively demonstrated that high-density environments enhance the 

accuracy of predictive models, achieving a balance between privacy protection and security. However, these 

studies predominantly focus on technical aspects, with limited discussion of cultural and organizational factors. 

Karabaev and Saitkamolov (2024) highlighted the efficacy of unified frameworks based on Defense in 

Depth and Zero Trust Security in high-density environments, emphasizing their role in reducing site-to-site 

variations in security practices. Nonetheless, practical implementation strategies leveraging AI and automation 

remain underexplored. Ashley and Preiksaitis (2022) further suggested that efficient resource allocation in 
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high-density settings contributes to risk mitigation but identified gaps in the discussion of value creation as an 

area for future research. 

Focusing on SMEs, Alahmari and Duncan (2021) demonstrated the effectiveness of centralized resource 

management and emphasized the critical role of decision-maker support and employee collaboration in 

strengthening security culture. Ambreen et al. (2023) found that applying the NIST Cybersecurity Framework 

(CSF) improved the consistency of security measures in high-density environments while noting that resource 

dispersion in low-density settings complicates security management. 

From a technological perspective, Kiruthiga et al. (2021) proposed the integration of encryption techniques 

and intrusion detection systems (IDS) to enhance risk management efficiency in high-density environments. 

In contrast, Van Haastrecht et al. (2021) advocated for threat-based risk assessment models, highlighting the 

importance of data-driven decision-making in prioritizing security investments. However, these studies lack 

sufficient discussion of human and cultural factors, leaving practical implementation challenges unaddressed. 

The reviewed literature confirms the potential of high-density environments to reduce information leakage 

risks. Conversely, low-density settings face challenges associated with resource dispersion and management 

complexity, with research on specific impacts and solutions remaining insufficient. Additionally, there is a 

need for integrative approaches addressing non-technical factors such as cultural and human risks. Furthermore, 

empirical studies examining how security measures proposed for high-density environments can be adapted to 

different organizational scales and site configurations are necessary. Addressing these gaps is essential for 

developing comprehensive and flexible security frameworks that account for variations in site density. 

 

LEGACY SYSTEM DEPENDENCY AND INFORMATION LEAKAGE RISKS 

Established firms are often characterized by a higher reliance on legacy systems, a significant factor 

contributing to increased information leakage risks. Previous studies have focused on how technical debt and 

system complexity influence these risks. 

Pang and Tanriverdi (2022), using Routine Activity Theory (RAT), analyzed why the complexity of legacy 

systems makes them attractive targets for attackers. Their research revealed that older firms tend to accumulate 

valuable data over time, while outdated access management and intricate system architectures exacerbate 

security vulnerabilities. Similarly, George et al. (2022) highlighted how insufficient application of security 

patches, and a lack of network segmentation amplify risks unique to long-established organizations. 

One proposed solution to these challenges is the reduction of technical debt. Ponnusamy and Eswararaj 

(2023) advocated for phased modernization approaches such as rehosting, replatforming, and refactoring, 

which improve both security and operational efficiency while maintaining cost-effectiveness. Nawaz et al. 

(2024) further demonstrated that cloud migration and AI-driven threat detection can significantly mitigate 

information leakage risks, particularly by enhancing defenses against advanced attacks. 

The security challenges faced by older firms are not solely technical. Savin and Anysz (2021) noted that 

integrating outdated operational technology (OT) with modern IT introduces new vulnerabilities, particularly 
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against zero-day exploits and DDoS attacks. Aslan et al. (2023) emphasized the effectiveness of using cloud 

computing and machine learning for threat detection, especially in combating contemporary threats like 

malware infiltration and DDoS attacks. 

Moreover, a lack of security culture exacerbates information leakage risks. Adewusi et al. (2022) illustrated 

this by examining the interoperability issues of IoT devices in agricultural supply chains, emphasizing the 

importance of fostering security awareness and implementing education programs. Val et al. (2024) proposed 

the adoption of zero-trust architecture to address the absence of network segmentation, thereby strengthening 

organizational security frameworks. 

The reviewed literature underscores the role of technical debt, system complexity, and a deficient security 

culture in increasing information leakage risks in long-established firms. However, there remains a lack of 

quantitative research that clearly defines the extent to which these factors contribute to risk. Additionally, 

further empirical studies are needed to validate the implementation processes of proposed modernization 

strategies and cultural reforms. Such insights are essential for developing effective measures tailored to the 

unique challenges faced by older organizations. 

 

EMPLOYEE-LEVEL LEAKAGE FREQUENCY AND INFORMATION LEAKAGE RISKS 

The frequency of information leakage incidents per employee is a critical indicator reflecting an organization’s 

security awareness and level of training. Higher leakage frequency at the employee level is associated with 

increased information leakage risks, emphasizing the need to understand how human errors and insider threats 

impact an organization’s overall security posture. 

Dash and Ansari (2022) empirically demonstrated that Security Education Training and Awareness (SETA) 

programs are effective in mitigating information leakage risks. Their study identified "low-security awareness 

among employees" as the primary factor contributing to heightened risks, linking insufficient training to higher 

leakage frequencies per employee. Similarly, Ansari et al. (2022) highlighted that AI-powered security 

awareness training enhances employees' threat recognition capabilities, particularly against phishing attacks. 

These findings suggest that the format and technological integration of training programs play a pivotal role 

in influencing employee behavior. 

Hughes-Lartey et al. (2021), through statistical analysis of data breach incidents, confirmed the direct 

impact of employee actions on risk. Their study identified unauthorized access and improper information 

disclosure as significant contributors to leakage risks, exacerbated by the lack of adequate security training. 

Additionally, Rao Faizan Ali et al. (2021) examined the relationship between adherence to information security 

policies and organizational culture, revealing that poor governance and insufficient training significantly 

undermine compliance rates. 

The influence of human factors on security risks has also been discussed by Zwilling et al. (2020), who 

demonstrated that targeted education for employees with low self-efficacy can effectively reduce information 

leakage risks. Their study provided concrete evidence that security awareness programs improve employee 
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behavior and mitigate risks. On the other hand, Georgiadou et al. (2022) argued that the lack of training in 

remote work environments increases leakage frequency at the employee level, emphasizing the challenges of 

implementing security guidelines in such settings. 

In Lee (2021) identified human factors as the greatest challenge in cybersecurity risk management, noting 

that employee negligence increases the success rates of attacks. Georgiadou et al. (2021) further highlighted 

the practical application of the MITRE ATT&CK framework in evaluating security culture and designing 

effective training programs, demonstrating the direct link between education and cultural improvements. 

The reviewed literature underscores the importance of employee-level leakage frequency as a key metric for 

assessing information leakage risks. However, there is limited quantitative research on how this metric impacts 

an organization's overall risk. Furthermore, the specific effects of training programs and governance on 

employee behavior require further investigation. Addressing these gaps will facilitate the development of risk 

assessment frameworks that incorporate employee-level indicators, broadening their practical application. 

Through this literature review, significant insights were gained regarding the impact of affiliated site 

numbers, site density, company age, and employee-level leakage frequency on information leakage risks. 

Nonetheless, the role of these corporate attributes in risk evaluation has been underexplored. Factors such as 

affiliated site numbers and site density have been discussed only superficially. Moreover, quantitative 

empirical studies that clarify the causal relationship between these attributes and information leakage risks 

remain scarce. 

This study aims to quantitatively analyze the impact of corporate attributes on information leakage risks 

among Japanese firms, addressing overlooked elements in existing research. The hypotheses of this study are 

intended to contribute both practically, by improving risk management, and academically, by providing novel 

insights into the relationship between corporate attributes and information leakage risks. By doing so, this 

research seeks to enhance the comprehensive understanding of information leakage risks and lay the 

groundwork for more effective risk management strategies. 

 

HYPOTHESES 

This study aims to empirically examine the impact of corporate attributes on information leakage risks, 

establishing the following four hypotheses. These hypotheses adopt a multifaceted approach by analyzing 

organizational, operational, historical, and human aspects of information leakage risks, providing a framework 

for comprehensively understanding the risk factors faced by companies. 

 

HYPOTHESES 1 

The greater the number of affiliated sites a company has, the higher its information leakage risks. An 

increase in affiliated sites is likely to decentralize information management, making the consistent application 

of unified security standards more challenging. Additionally, the frequency of data transfers between sites 
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increases, which may elevate the risk of data breaches. Testing this hypothesis will clarify the challenges of 

information management in decentralized organizations and propose measures for risk mitigation. 

HYPOTHESES 2 

Companies with higher site density are likely to experience lower information leakage risks. Higher site 

density can facilitate efficient resource allocation and create an environment where security measures are more 

effectively implemented. Furthermore, higher density strengthens employee collaboration, potentially 

enhancing governance in information management. This hypothesis seeks to elucidate how the efficiency of 

site configuration affects information leakage risks. 

HYPOTHESES 3 

Companies with a higher leakage rate based on the length of establishment are more likely to face increased 

information leakage risks. Older companies often depend on legacy systems and outdated information 

management processes, which can lead to vulnerabilities in their security framework. By examining this 

hypothesis, the study aims to reveal how a company’s historical background influences information leakage 

risks and provides insights into improving legacy systems. 

HYPOTHESES 4 

Companies with a higher frequency of information leakage incidents per employee are likely to experience 

increased information leakage risks. A high frequency suggests deficiencies in security education or internal 

governance. Employee errors or insider threats may constitute primary causes of information leakage, making 

this metric a critical component in risk evaluation. This hypothesis will investigate the impact of human factors 

on information leakage risks and highlight the importance of improving education and governance. 

 

METHODOLOGY  

In this study, the corporate information database of Tokyo Shoko Research (TSR) was used as the population, 

encompassing over 850,000 companies with valid corporate information as of 2023. Given the impracticality 

of analyzing all companies, a random sampling method was employed to extract a manageable subset. 

Specifically, a Python-based random number generation script was utilized to randomly select 399 companies 

from the database. 

The sample size of 399 was determined to be statistically valid, as it meets the theoretical value of 

approximately 384 companies required for a 95% confidence level with a 5% margin of error. Considering the 

study's analytical objectives and practical constraints, 399 companies were finalized as the sample size. 

Employee email address breach data was collected from publicly available internet sources using SHODAN 

(Sentient Hyper-Optimized Data Access Network). SHODAN, a tool capable of searching for information on 

internet-connected devices and services, was deemed appropriate for this study due to its comprehensive data 

collection capabilities. Specifically, SHODAN's API was utilized with keywords such as "email" and 

"company" to identify the number of breaches associated with each company. 
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 Email address breach incidents (dependent variable): The primary indicator of the scale of data 

breaches. 

 Number of related locations (independent variable 1): The number of locations a company owns, 

extracted from TSR's data. 

 Location density (independent variable 2): The ratio of the number of locations to the number of 

employees. For example, a company with 10 locations and 100 employees would have a value of 0.1. 

 Breach rate based on years of establishment (independent variable 3): The breach rate based on 

the company's years of establishment. 

 Leak frequency per employee (independent variable 4): The number of breach incidents divided 

by the number of employees. 

In the analysis, simple linear regression was first used to assess the individual effects of each independent 

variable on the number of email address breaches. However, due to the complexity of the relationships, 

multiple regression analysis was adopted to account for interactions between variables and perform 

multivariate analysis. To address potential multicollinearity, the Variance Inflation Factor (VIF) was calculated. 

Since all VIF values were below 10, multicollinearity was not deemed to be an issue. The results of these 

analyses provide foundational data for evaluating the impact of corporate characteristics on information 

leakage risks, with specific relationships discussed in the following chapter. 

 

RESULTS  

In this study, descriptive statistics were conducted to understand the overall characteristics of the data and to 

identify the corporate characteristics influencing information leakage risks in Japanese companies (Table 1). 

This analysis revealed the basic trends and distribution characteristics of both the independent and dependent 

variables. 

 
Table 1. Descriptive Statistics 

Variable Observation

s 

Mean Std. Dev. Min 0.25 0.50 0.75 Max 

Email address  

breach incidents 

399 39.54 79.37 0.00 4.00 15.00 43.00 1000.00 

Number of  

related locations 

399 7.86 15.60 1.00 2.00 5.00 8.00 130.00 

Location density 399 0.13 0.36 0.00 0.02 0.05 0.12 5.00 

Breach rate based on 

 years of establishment 

399 0.85 1.78 0.00 0.09 0.34 0.96 26.32 

Leak frequency 

 per employee 

399 0.33 0.52 0.00 0.05 0.16 0.41 4.87 

 

Next, multiple regression analysis was conducted to identify the factors influencing information leakage 

risks in Japanese companies. The results show that the model has a high goodness of fit and that several 

explanatory variables have a significant impact on information leakage risks (Table 2). 
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Table 2. Results of Multiple Regression Analysis 

Indicator Value 

R-squared 0.850 

Adjusted R-squared 0.849 

F-statistic 558.4 

Prob (F-statistic) 7.61E-161* 

Durbin-Watson 1.540 

 

The regression results indicate that the model's R-squared value is 0.850, meaning that approximately 

85.0% of the variance in email address breach incidents is explained by the model. This suggests that the 

independent variables—number of related locations, location density, breach rate based on years of 

establishment, and leak frequency per employee—are highly explanatory of email address breach incidents. 

Furthermore, the adjusted R-squared value is 0.849, which closely matches the R-squared value, confirming 

that the model does not include excessive explanatory variables, and the overall fit is good. 

The F-statistic for evaluating the overall significance of the model is 558.4, with a corresponding p-value 

of 7.61E-161, which is very small. This result strongly supports the significance of the model and confirms 

that at least one independent variable significantly affects email address breach incidents. Additionally, the 

Durbin-Watson statistic is 1.540, indicating potential weak autocorrelation in the residuals. The results should 

be interpreted with this consideration of autocorrelation. The regression coefficients for each independent 

variable are presented in Table 3. 

 

Table 3. Detailed Regression Coefficients 

Variable Coefficient Standard 

Error 

t-value p-value 95% CI 

[0.025] 

95% CI 

[0.975] 

Number of 

Related 

locations 

0.3472 0.131 2.644 0.009* 0.089 0.605 

Location density -16.3381 5.684 -2.874 0.004* -27.513 -5.164 

Breach rate 

 based on years 

 of 

establishment 

37.9378 1.048 36.212 <0.001*** 35.878 39.997 

Leak frequency 

 per employee 

16.2896 3.554 4.583 <0.001*** 9.302 23.277 

 

1. Number of related locations: Expansion of management scope increases risk 

The regression coefficient for the number of related locations is 0.3472, which is statistically significant 

(p = 0.009). This result indicates that for each additional location, the number of email address breaches 

increases by approximately 0.35 incidents. A higher number of locations leads to a broader data 

management scope and makes it more challenging to maintain control, thereby increasing the risk of 
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leakage. This finding suggests the importance of developing unified security policies across multiple 

locations and standardizing data protection methods between sites. 

2. Location density: Higher density reduces leakage incidents 

The regression coefficient for location density is -16.3381, which is statistically significant (p = 0.004). 

This result shows that as the number of locations per employee increases, the number of email address 

breaches decreases by an average of 16.34 incidents. A higher location density facilitates more efficient 

monitoring and management, making it easier to implement centralized security measures. This finding 

supports the view that efficient location placement and resource allocation contribute to reducing 

information leakage risks. 

3. Breach rate based on years of establishment: Vulnerabilities of legacy systems 

The regression coefficient for the breach rate based on years of establishment is 37.9378, indicating a 

very high statistical significance (p < 0.001). This result suggests that for each unit increase in the 

breach rate based on years of establishment, the number of email address breaches increases by 

approximately 37.94 incidents. Particularly for older companies, the use of legacy systems or a lack of 

regular updates may introduce security vulnerabilities. This finding implies that older companies need 

to adopt the latest technologies and security measures and modernize their systems to mitigate risks. 

4. Leak frequency per employee: Challenges in education and management 

The regression coefficient for leak frequency per employee is 16.2896, which is highly statistically 

significant (p < 0.001). This result indicates that for each unit increase in the leak frequency per 

employee, the number of email address breaches increases by approximately 16.29 incidents. A lack of 

security awareness among employees can lead to higher internal risks. This finding highlights the 

importance of implementing security education programs for employees and tightening access 

management. 

Additionally, a residual plot (Figure 1) was created to visually assess the goodness of fit and the validity of 

the model's assumptions. The horizontal axis represents the predicted values, while the vertical axis represents 

the residuals (the difference between observed and predicted values). It was confirmed that the residuals are 

randomly scattered around zero. 
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Figure 1. Residual Plot (Residuals vs. Predicted Values) 

 

Figure 1 is a residual plot created to evaluate the goodness of fit and the validity of assumptions for the 

regression model. The plot shows the residuals against the predicted values, with the residuals randomly 

scattered around zero, confirming that there are no significant biases or nonlinearity in the model. Moreover, 

the plot shows no specific patterns or biases, supporting the assumption of homoscedasticity. The absence of 

outliers or influential data points further indicate that the model's estimates are reliable. This result suggests 

that the independent variables effectively explain the impact on email address breach incidents. 

 

DISCUSSION 

This study empirically analyzed the impact of corporate characteristics on information leakage risks in 

Japanese companies. The results reveal that corporate characteristics such as the number of related locations, 

location density, breach rate based on years of establishment, and leak frequency per employee influence 

information leakage risks through different mechanisms. These findings systematically demonstrate how 

specific corporate characteristics contribute to the increase or decrease of information leakage risks. 

In Hypothesis 1, it was shown that an increase in the number of related locations amplifies information 

leakage risks. Specifically, when it is difficult to maintain standardized security standards across locations, 

decentralized management becomes a factor that creates security holes. Lehto & Limnéll (2021) point out that 

decentralized management hinders effective risk response, highlighting the need for unified security 

management. Additionally, Fadziso et al. (2023) demonstrate that the increase in supply chain attacks poses 

the risk of security incidents at one location spreading to other locations. The results of this study align with 

these previous findings and reinforce the argument that an increase in the number of related locations is a 
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primary factor amplifying information leakage risks. Furthermore, the introduction of unified security policies 

and the Zero Trust model is suggested as an effective strategy to mitigate this issue. 

In Hypothesis 2, it was confirmed that higher location density helps reduce information leakage risks. In 

environments with high location density, resource centralization and efficient allocation enhance security 

governance. Anwar & Abdullah (2021) show that resource efficiency promotes rapid decision-making and 

improved governance, which supports the findings of this study. Mughal (2022) also demonstrates that 

centralized security architectures preserve policy consistency and play a key role in reducing security holes. 

This study clearly illustrates that higher location density contributes to the reduction of information leakage 

risks, emphasizing the importance of efficient resource allocation and management systems. 

In Hypothesis 3, it was found that companies with a longer establishment period tend to have higher 

information leakage risks. The main cause of this risk lies in reliance on legacy systems and outdated 

information management processes. Solms & Niekerk (2013) point out that static security models cannot 

address the latest threats, emphasizing the need for dynamic and adaptive frameworks. Schatz et al. (2017) 

argue that the historical structures of long-established companies lead to a lack of consistency in security 

management, which increases risks. The results of this study specifically demonstrate the amplification 

mechanism of information leakage risks in long-established companies and stress the necessity of 

implementing dynamic risk management systems. 

In Hypothesis 4, it was confirmed that companies with a higher leak frequency per employee experience 

amplified risks due to human factors. Bulgurcu et al. (2010) show that information security awareness (ISA) 

promotes policy compliance and contributes to risk mitigation, supporting the importance of employee training. 

Alahmari & Duncan (2020) highlight that the absence of education programs leads to operational errors and 

internal fraud, which amplify information leakage risks. The results of this study indicate that, in addition to 

technical measures, fostering a security-conscious culture across the organization is essential. 

Overall, this study clarifies the mechanisms behind information leakage risks based on corporate 

characteristics and presents concrete strategies for risk reduction. Unified security management, resource 

optimization, dynamic risk management systems, and enhanced employee education are elements that, when 

combined, contribute to information leakage risk management. The findings of this study provide a theoretical 

foundation while offering practical guidance for addressing challenges in this area. 

 

CONCLUSION 

This study empirically analyzed the impact of corporate characteristics on information leakage risks in 

Japanese companies, highlighting the intersection between management strategy and information security. The 

analysis revealed that for companies with a higher number of related locations, the complexity of information 

management increases, thereby amplifying the risk. Conversely, companies with a higher location density 

benefit from efficient resource allocation and enhanced governance, which reduce risk. Additionally, for 

companies with a longer establishment period, system aging may increase risk, while mature management 
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systems may contribute to risk mitigation. Furthermore, companies with a higher leak frequency per employee 

underscore the importance of internal controls and employee education. These findings provide a critical 

foundation for developing a framework for information leakage risk management that takes corporate 

characteristics into account. 

This study has several limitations. It focuses on Japanese companies and does not consider factors such as 

organizational culture and leadership. Moreover, the applicability of the findings to companies in other regions 

or industries has not been tested. Future research should address these gaps by conducting comparative 

analyses across industries and incorporating a comprehensive approach that includes organizational culture to 

further clarify the mechanisms of information leakage risk. 

This research contributes to the academic field by complementing previous information security studies, 

which often focused on technical approaches or industry-wide trends, with a systematic investigation of how 

corporate characteristics affect information leakage risk. Notably, this study quantitatively examined 

characteristics such as the number of related locations, location density, breach rate based on years of 

establishment, and leak frequency per employee, clarifying the mechanisms of their interactions and impacts 

on risk. Additionally, by proposing a framework for risk management that considers corporate characteristics, 

this study offers a practical foundation for improving practices within the information security domain. It 

presents a roadmap for companies to reduce information leakage risks, strengthen competitiveness, and 

achieve sustainable growth. 

The outcomes of this study contribute not only to the academic advancement of information security but 

also provide practical guidelines that can be utilized in practice. These insights are beneficial for enhancing 

the sustainable growth and international competitiveness of Japanese companies. 
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ABSTRACT 

 

Purposes: In emerging economies like Vietnam, digital marketing plays a critical mediating role linking internal 

organisational factors and external environmental factors to competitive advantage. However, digital marketing is often 

perceived merely as a tactical tool. This study strategically positions digital marketing as a dynamic capability, grounded 

in the resource-based view, contingency theory, and institutional theory, to highlight its strategic importance in the unique 

context of emerging economies. Methods: A broad conceptual framework, guided by much theoretical and empirical 

literature, is applied to review the internal organisational factors and external environmental pressures in their influence 

on digital marketing that subsequently leads to competitive advantage. Several hypotheses are developed under this 

framework, putting the adoption of digital marketing as a mediating mechanism between organisational resources, 

environmental stimuli, and competitive advantages. Results: The findings indicate that digital marketing led to 

competitive advantage in a dynamic market between Vietnam by the internal factors of the business and external 

environmental pressures. Effectiveness of digital marketing is based not only on the adoption of technology but on internal 

capabilities' alignment with the demands of an external environment. Implications: This study throws digital marketing 

up as a very important mediator, helping businesses to channel strategic potential into sustainable competitive advantage 

amidst volatility in the emerging business environment. For practitioners, therefore, it throws an emphasis on developing 

internal readiness and proactively responding to external pressures by digital marketing. 

 

Keywords: digital marketing, competitive advantage, resource-based view, internal organisational factors, external 
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INTRODUCTION 

In the age of increasingly digital change, businesses adopt digital marketing as more than just a helpful tool 

but as part of key plans to keep up with their rivals, which will lead to competitive advantages (CA). The 

growth of web-based tech, data-led systems, and lively digital links has changed how businesses deal with 

clients stay ahead in quick markets and aim for growth (Chaffey & Ellis-Chadwick, 2019; Wu et al., 2024). As 

digital tools become embedded in business operations, digital marketing adoption (DMA) has moved from 

being something extra to a must-have for plan success. 

Digital marketing empowers businesses to provide real-time, multi-channel, personalised and data-driven 

experiences. Search engine optimisation (SEO), customer relationship management (CRM), social media 

analytics, and marketing automation tools constantly interacting with customers make businesses extremely 

agile by allowing them to glean insightful information about customers. These tools are highly desirable in 
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dynamic markets that are also highly competitive when consumer behavior is rapidly changing as a result of 

outside events to which the firm must respond very quickly (Wang et al., 2018; Su et al., 2023). Digital 

marketing strategically enhances operational performance toward the achievement of firm goals through better 

client targeting and increased brand visibility. This raises customer trust, loyalty, and eventually added value 

to the brand by building content marketing, influencer partnerships, and omnichannel branding-consistent 

digital engagement (Lemon & Verhoef, 2016; May et al., 2025). In this context, digital marketing becomes a 

vital enabler of both value creation and competitive positioning. The resource-based view (RBV) has stated 

that competitive advantage emanates from resources that are valuable, rare, and inimitable, non-substitutable 

(Barney, 1991). Digital marketing capabilities include marketing agility, personalised customer engagement, 

and advanced data analytics fall into this categorisation and function as strategic assets. The possession of 

digital tools alone does not provide the necessary prerequisites for their impacts to take place. The impacts of 

these capabilities depend on how well they are ingrained in organisational processes and strategies toward 

achieving goals (Wang et al., 2018; Abate et al., 2025). 

Digital marketing uptake and efficacy are significantly influenced by internal organisational factors (IOF) 

and external environmental factors (EEF). At the internal level, leadership commitment, digital competencies, 

technological infrastructure, and innovation-oriented culture support successful digital implementation (Awa 

et al., 2016; Zahra & Covin, 1995). Businesses with strong internal readiness demonstrate higher degrees of 

digital maturity and performance outcomes. Apart from possessing appropriate technologies, managerial and 

cultural conditions are also required to support change for digital transformation (Wu et al., 2024). At the 

external level, high competitive pressure accompanied by changes in consumer expectations as well as 

increasing technological dynamism mainly acts as a driving force for digital innovation. Businesses compete 

in highly dynamic markets; thus, external pressures make them more responsive if they adopt a digital strategy 

(Teo et al., 2003; Su et al., 2023). External pressures are not the only factors that shape the urgency of digital 

adoption. They also shape its direction. For example, increased demand for more personalised customer 

experiences increases pressure on businesses to invest in AI-enabled targeting or omnichannel marketing 

platforms. 

It is through DMA that IOF and EEF are transformed into competitive outcomes. Internal capabilities offer 

the foundation, external pressures supply impetus, but only digital marketing can convert these inputs into 

measurable performance advantages (Teece et al., 1997). A business's ability to turn its strategic potential into 

CA depends on the implementation of digital marketing practices integrated effectively. Empirical research 

has proved this mediating role as well. For example, it was found by Trainor et al. (2014) that social media 

tools will enhance customer relationships only when they are a part of a broadly integrated digital strategy. 

Similarly, Su et al. (2023) recently discovered businesses perform better when pressing environmental forces 

exist if such businesses internally develop abilities to adopt and implement digital marketing technologies. 

Recent findings by Abate et al. (2025) also confirm that emerging economies' superior competitive outcome 

results from internal resource alignment with external stimuli through DMA. 
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In developing economies such as Vietnam, DMA plays a major role for businesses as it helps in upgrading 

their business performance. Deku et al. (2024) noted that, DMA with a combined effect of technological 

orientation and customer relationship management positively impacts the success of an organisation 

meanwhile, market dynamism enhances the effect further. The fast-changing technological infrastructure in 

Vietnam together with consumer behavior provides a perfect setting to study how internal organisational 

factors and external environmental factors drive DMA (Nguyen et al., 2023). These drivers must be understood 

by Vietnamese businesses which are keen on building sustainable competitive advantages via improved digital 

marketing capabilities (Phan, 2024). 

This study further develops such views by conceptually placing the role of DMA in achieving CA under 

the effect of organisational and environmental conditions with a main focus on emerging economies like 

Vietnam. Theoretical grounding is solidly based on the RBV yet accommodated by insights from contingency 

and institutional theories, where DMA is not seen as some kind of a simple technological artifact but, indeed, 

acts as a strategic avenue through which internal abilities and external pressures can translate into market-

oriented outcomes. 

In rapidly evolving and highly dynamic markets such as Vietnam, where technological infrastructure and 

consumer behavior are continuously transforming, digital marketing as a dynamic capability fosters agility 

within the business, its responsiveness to changing market demands, and accountability to customers' needs; 

Thus placing emphasis on some aspects of internal enablers and their fit with environmental imperatives for 

attaining strategic value from it. Businesses operating in Vietnam therefore need investments not just in digital 

technologies but also in capabilities reflecting organisational preparedness and strategic vision toward their 

effective harnessing, eventually giving rise to this research undertaking concerning the dual effects of IOF and 

EEF on DMA plus its mediation in their impacts on CA in emerging market settings. 

 

LITERATURE REVIEW 

Theoretical Background 

This study draws on the RBV, contingency theory, and institutional theory to examine how DMA contributes 

to CA in dynamic business environments. The RBV asserts that businesses gain sustainable competitive 

advantage through internal resources that are valuable, rare, inimitable, and non-substitutable (Barney, 1991). 

Digital marketing capabilities, such as SEO, analytics, CRM, and marketing automation, fulfill these VRIN 

criteria when strategically embedded into organisational routines. Such abilities improve response, client 

connection, and choice based on data (Wang et al., 2018). Yet the RBV stresses that true competitive edge 

comes not simply from having digital tools but by mixing them with a clear plan, strong leadership backing, 

and ongoing firm education (Wu et al., 2024). 

The contingency theory supports this view by arguing that there is no one best way to plan, but rather by 

fit and match between internal abilities and external conditions (Donaldson, 2001). Businesses competing in 

dynamic markets are required to implement digital strategies that fit their environment. For instance, a business 
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whose environment is characterised by rapid technological changes needs agility in marketing and innovation 

practices. Businesses operating in stable business environments need efficiency and regularity. Therefore, 

digital marketing strategies have to depend on environmental complexity and the internal ability to respond or 

adjust. DMA is better understood through the institutional theory which explains the external forces acting 

upon it. Businesses often respond to coercive pressures, normative pressures, and mimetic pressures, when 

adopting digital technologies (DiMaggio & Powell, 1983). These pressures drive digital transformation not 

just for performance but also for legitimacy and competitive parity. However, the ability to respond effectively 

depends on internal readiness such as digital skills, leadership and culture which moderates how institutional 

pressures are operationalised (Abate et al., 2025). Together these theories offer a comprehensive lens: the RBV 

explains the value of internal resources, the Contingency Theory stresses contextual alignment, and 

Institutional Theory captures external pressures. This integrated perspective positions DMA as a strategic 

capability that mediates the impact of internal and external factors on CA, turning potential into performance 

in today’s digital economy. 

 

Linking DMA to CA 

In today’s digital economy, businesses that effectively adopt digital marketing strategies gain significant and 

sustainable advantages. Grounded in the RBV, this framework suggests that DMA initiates the growth of vital 

strategic abilities, supporting long-term CA. Digital tools give businesses real-time knowledge of customer 

actions and market trends. These technologies permit the nonstop tuning of campaigns and the ability to 

quickly make use of new chances. As noted by Chatterjee et al. (2021), digital analytic abilities greatly boost 

businesses' alertness by allowing decisions based on data and encouraging marketing agility especially in 

quick-moving business environments. 

Furthermore, DMA lets for personal and live experiences for buyers through AI recommendations. It has 

split email ads and action aiming, very deep in its level of tie with clients making loyalty as well as cutting 

churn (Lemon & Verhoef, 2016). Advanced analytics accompanied by data visualisation further help 

businesses finetune their marketing strategies by gleaning nuggets of insight based on evidence, thus bettering 

aiming and guessing even resource sharing (Wang et al., 2018). The digital campaign will then be far more 

scalable than traditional marketing with increased scope for cost-efficiency. Automation tools minimise the 

associated operational overhead besides supporting highly accurate high-return campaigns that can be 

implemented (Chaffey & Ellis-Chadwick, 2019). Moreover, content creation, SEO, and social media activity 

build digital branding for a company increasing brand visibility much-consumer trust together with thought 

leadership. 

Recent studies also described how digital marketing agility raises a firm’s market positioning attainable in 

various perspectives of organisational contexts. For instance, Su et al. (2023) described how the factors of 

organisational readiness and market pressures DMA strategies drive activities among small and medium 

enterprises. This was empirically validated by Wu et al. (2024), as there exists a positive relationship between 
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digital marketing strategy and performance in SMEs. Abate et al. (2025) found that the readiness of digital 

marketing significantly influences the competitiveness of tourism businesses in emerging economies. Another 

study by May et al., 2025 using the technology-organisation-environment framework also found that DMA 

has a very significant influence on business growth and competitiveness in SMEs through internal capabilities 

and external dynamics for successful adoption. 

Empirical evidence supports the connection between DMA and CA. Trainor et al. (2014) observed that 

social media usage enhances customer relationship performance. Bharadwaj et al. (2013) found that digital 

strategies promote innovation and market responsiveness. Ramaswamy and Ozcan (2020) noted that digital 

co-creation platforms enhance customer loyalty and innovation, while Wang et al. (2018) showed that big data 

capabilities improve agility and market performance. They stressed that digital marketing is not some tactical 

tool but rather a strategic enabler of sustainable CA. DMA allows businesses to dynamically fine-tune their 

approach in line with market shifts, offer personalised encounters to their customers, and make strategic 

choices informed by data analysis. As digital technology keeps growing, companies that spend on and improve 

their digital marketing skills are more likely to maintain a lead. This study thus reaffirms the theoretical and 

empirical foundation, anchored in the RBV model, connecting DMA with CA. Overall, it can hypothesize: 

H1: Digital marketing adoption has a positive impact on competitive advantages 

 

Linking Internal Organizational Factors to DMA and to CA 

IOF are crucial enablers of DMA and its successful alignment with overarching business strategies. Drawing 

on the RBV (Barney, 1991), these IOFs, such as top management support, digital competency, and an 

innovative organisational culture are strategic assets that influence a firm's capacity to embrace digital 

transformation and to generate sustained CA. The support of leaders is a very crucial factor in the success of 

digital marketing. The executive leadership does not only provide the strategic direction but also makes 

available the financial and human resources needed for digital initiatives (Zhu et al., 2006). With strong 

leadership advocacy, resistance to change can be minimised across different departments' functions; hence, 

sustaining the commitment that is required for investment in digital marketing (Singh & Hess, 2017; Abate et 

al., 2025). Empirical research continues to affirm that leadership engagement significantly boosts DMA, 

particularly in dynamic environments and emerging markets (Wu et al., 2024). 

Digital competency, defined as the possession of skilled personnel, IT infrastructure, and digital literacy is 

fundamental to an organisation’s readiness for DMA (Wang et al., 2018; Awa et al., 2016). Businesses with 

higher digital maturity can more effectively deploy tools such as customer analytics, CRM platforms, social 

media marketing, and marketing automation. Contemporary studies emphasise that such capabilities are 

increasingly vital in SME contexts where digital resources can determine survival and growth (Su et al., 2023; 

May et al., 2025). Additionally, digital competence speeds up the market, internal agility of the firm to manage 

or see quick changes in market trends and customer behavior. Businesses characterised by a strong learning 

innovation culture tend to be opened up for reception of digital marketing. Such cultural orientation supports 
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experimentation, adaptability, and risk-taking-behaviors essential to successfully managing the uncertainties 

that accompany digital transformation (Zahay et al., 2012; Zahra & Covin, 1995). Existing studies have 

strongly linked digital marketing outcomes with an innovative mindset under conditions of fast market 

evolution where client involvement and personalisations are key aspects that distinguish competitors (May et 

al., 2025; Wu et al., 2024). Risk-friendly cultures allow teams to test and learn from failures to scale finds. 

IOF will probably help improve a firm's ability to adopt digital marketing and its other strategic 

applications. Where it is supported by appropriate internal capabilities, DMA contributes to CA through 

enhanced responsiveness to customers, improved operational efficiency, and real-time decision-making (Abate 

et al., 2025; Su et al., 2023). Businesses that internalise these factors are better positioned to navigate digital 

disruption and seize market opportunities. Thus, drawing from the above theoretical grounding and empirical 

evidence, the following hypotheses can be suggested: 

H2a: Internal organisational factors positively influence competitive advantage 

H2b: Internal organisational factors positively influence digital marketing adoption 

 

Linking External Environmental Factors to DMA and to CA 

EEF exert significant influence on businesses by creating both pressures and opportunities that shape strategic 

decision-making, particularly in the domain of DMA. Drawing from institutional theory and contingency 

theory, organisations are compelled to respond to environmental uncertainty by adopting digital technologies 

that enable greater agility, responsiveness, and customer orientation (DiMaggio & Powell, 1983; Teo et al., 

2003). In increasingly turbulent and tech-driven markets, such adaptive capabilities would also improve the 

chances of the firm in achieving CA and sustaining it. 

Increased competition in all industries motivates businesses to try new innovative marketing strategies as 

a way of differentiation for survival. In a hyper-competitive and crowded market, digital tools, such as SEO, 

programmatic advertising, and social media analytics, come out as strategic enablers toward attaining real-

time decision-making and responsiveness in the marketplace (Tiago & Veríssimo, 2014; Bharadwaj et al., 

2013). External competitive pressures hasten digital marketing integration especially among small and medium 

enterprises that are keen on market performance improvement and operational efficiency (Su et al., 2023; Wu 

et al., 2024). 

The digital empowerment of consumers has shifted the paradigm in expectations with increasing demands 

for personalisation, immediacy, and seamless digital experience. Businesses leveraging digital marketing 

technologies effectively are more likely to build up customer trust, loyalty, and long-term value (Chaffey & 

Ellis-Chadwick, 2019; Lemon & Verhoef, 2016). In addition, Abate et al. (2025) noted that businesses’ 

readiness to meet these expectations in developing economies depends directly on their level of digital 

marketing maturity and its strategic alignment. Rapid and continuous technological advancement around the 

globe encourages agility among businesses by inspiring innovations in marketing functions. Hence, 

technological dynamism forces businesses to adopt available tools such as artificial intelligence and machine 
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learning among others including customer data platforms and chatbots to maintain strategic relevance as well 

as efficiency in operations (Trainor et al., 2014; Oliveira & Martins, 2011). Recent studies highlight the fact 

that businesses embrace digital assimilation as a means of quick adjustment to technological changes are better 

poised at creating a unique value delivery and competitive advantage (May et al., 2025; Wu et al., 2024). 

Essentially, outside environmental triggers, such as the level of competition in the market, changes in 

customer behavior, and technological disruption act not only as reasons for digital transformation but also 

improve a firm’s chances of attaining and keeping CA in complicated and ever-changing markets. This dual 

effect is particularly evident in SME and businesses operating in resource-constrained environments, where 

digital adoption becomes a strategic imperative for survival and growth (May et al., 2025; Su et al., 2023). 

Accordingly, the following hypotheses are proposed: 

H3a: External environmental factors positively influence competitive advantage 

H3b: External environmental factors positively influence digital marketing adoption 

 

Mediation of DMA 

DMA functions as a dynamic capability that mediates the relationship between both IOF and EEF on a firm’s 

competitive performance. Drawing from the RBV, DMA acts as a strategic resource that transforms latent 

inputs, such as digital leadership, skills, competition, or customer expectations, into realised performance 

outcomes (Barney, 1991; Teece et al., 1997). It is not the mere presence of enabling factors but their conversion 

through DMA that drives sustainable CA. 

Inside, abilities like strong leadership commitment, digital skills, and a helpful organisational culture build 

the base for DMA. Outside, market demands, fast-changing technology, and new customer behaviors push for 

adoption. Yet, without truly using and strategically merging digital marketing tools and practices, these starting 

points do not naturally lead to better competitive advantage (Wang et al., 2018; Su et al., 2023). 

Recent empirical studies further solidify the mediating role of DMA in transforming organisational and 

environmental enablers into competitive value. For example, Trainor et al. (2014) argued that social media 

technology will only realise it’s benefits through strategic integration into marketing practices. Similarly, 

Wang et al. (2018) posited that digital capabilities foster firm performance when actively deployed with 

organisational alignment. Most recently, Wu et al. (2024) discovered that the performance of small and 

medium enterprises is boosted by systematically rather than sporadically adopting digital marketing strategies. 

Furthermore, May et al. (2025) applied the TOE framework to show that DMA in SME is a critical 

intermediary between technological readiness and business growth. Likewise, Abate et al. (2025) found that 

in emerging economies, digital marketing readiness alone is insufficient, without actual adoption, businesses 

fail to gain competitive traction. Su et al. (2023) also noted that evolving digital strategies under market 

pressure require organisational readiness and execution capabilities to produce tangible outcomes. 

DMA makes businesses adjust to market changes in the now with analytics, dynamic client dealings, and 

campaigns that can be tweaked while they are running. Change is also brought forth since there is a low cost 
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and risk tied to trying out new ways; hence businesses can adjust their ways fast. Thus, from this view, DMA 

acts not just as an avenue for channeling digital tools but rather as a transformative mechanism that brings 

together the organisational enablers and market needs with performance outcomes. 

Based on this theoretical and empirical foundation, the following hypotheses are proposed: 

H4a: Digital marketing adoption mediates the relationship between internal organisational factors and 

competitive advantage 

H4b: Digital marketing adoption mediates the relationship between external environmental factors and 

competitive advantage. 

 

METHODOLOGY 

Dependent variables 

The dimensions of DMA were measured using a five-point Likert scale (1 = Strongly Disagree to 5 = Strongly 

Agree), based on established frameworks from Kingsnorth (2022), Chaffey and Ellis-Chadwick (2019), and 

Tiago and Veríssimo (2014). Six key items were used to capture the extent of DMA within businesses: (1) 

Search Engine Optimisation: Our firm actively uses tools like SEO, email marketing, and web analytics; (2) 

Customer Relationship Management (CRM) System: We utilise CRM or marketing automation platforms in 

our campaigns; (3) Digital Content Strategy: We regularly create and distribute content through digital 

channels (e.g., blogs, videos); (4) Social Media Engagement: Our firm maintains an active and responsive 

presence on major social media platforms; (5) Data Analytics Usage: We track digital marketing performance 

using real-time data and KPIs; (6) Personalisation & Targeting: Our digital marketing is tailored using 

behavioral and demographic data. 

The dimensions of CA were also assessed using a five-point Likert scale (1 = Strongly Disagree to 5 = 

Strongly Agree), adapted from Morgan et al. (2009) and Bharadwaj et al. (2013). Six dimensions were 

evaluated to understand the firm's perceived competitive positioning: (1) Customer Retention: Our customer 

retention is higher than that of our competitors; (2) Brand Equity: Our brand is more recognisable and trusted; 

(3) Market Responsiveness: We respond more quickly to market changes; (4) Innovation Speed: We launch 

new products or services faster than our competitors; (5) Operational Efficiency: Our marketing operations are 

more cost-effective; (6) Customer Acquisition: We consistently attract more new customers than our rivals. 

IOF were measured using a five-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree), based on 

prior studies by Awa et al. (2016), Wang et al. (2018), and Zahra and Covin (1995). Three items were applied 

to estimate internal determinants of digital marketing: (1) Top Management Support: Senior leadership 

aggressively supports and invests in digital marketing approaches; (2) Digital Competency: Our organisation 

possesses the necessary digital skills and technical expertise to adopt digital marketing; (3) Innovative 

Organisational Culture: Our business cultivates a culture that encourages innovation, research, and acceptance 

of new digital tools. 
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EEF were assessed using a five-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree), grounded 

in the work of Utterback (1971), Teo et al. (2003), and Oliveira and Martins (2011). Three items were included 

to measure external pressures influencing DMA: (1) Competitive Pressure: Intense market competition 

compels our firm to adopt digital marketing tools and strategies; (2) Customer Expectations: Our customers 

increasingly expect digital interaction and personalised marketing experiences; (3) Technological Dynamism: 

Fast changes in digital technologies create both opportunities and challenges that affect marketing strategies. 

 

Data collection 

This study focused on publicly listed companies in Vietnam to examine structured marketing functions, 

consistent with recent empirical standards (Nguyen & Truong, 2024). As of March 2025, the target population 

included 838 businesses, 311 on the Hanoi Stock Exchange (HNX) and 527 on the Ho Chi Minh City Stock 

Exchange (HoSE). Businesses were eligible if they actively maintained a formal marketing strategy. Based on 

this criterion, a purposive sampling method identified a final sample of 400 companies. Participants were 

selected for their strategic roles in marketing decision-making, including Chief Marketing Officers, Marketing 

Directors, Brand Managers, and Strategic Planning Executives. The sampling approach ensured that only 

businesses with demonstrable marketing engagement were included. 

Quantitative and qualitative approaches were applied to collect the data. The main tools used were online 

surveys backed by follow-up emails and phone calls to boost the response rate. In selected cases, face-to-face 

interviews were conducted to validate responses as well as probe further insights where necessary. The 

duration for collecting data covered a period of eight weeks, between January and February 2025. Out of the 

targeted 400 businesses that submitted, only 278 provided complete and valid responses represented a response 

rate of 69.5%. Respondents represented a broad spectrum of industries, including manufacturing, technology, 

finance, and retail. All submissions were rigorously screened for completeness, internal consistency, and 

compliance with inclusion criteria. Incomplete or inconsistent responses were excluded. 

To evaluate nonresponse bias, demographic characteristics of the respondent businesses were compared 

with those of the full listed population. No significant differences were identified, suggesting the sample was 

representative. Several measures were implemented to mitigate common method bias. These included 

guaranteeing respondent anonymity, temporally separating the measurement of independent and dependent 

variables, and using varied response formats. Furthermore, a post-hoc Harman’s single-factor test revealed no 

single factor accounting for the majority of variance, indicating minimal concern for common method variance. 

 

Data analyses 

Prior to testing the hypothesised causal relationships, preliminary analyses were conducted to ensure the 

robustness and appropriateness of the measurement instruments. Internal consistency reliability was assessed 

using Cronbach’s alpha, following the guidelines of Nunnally (1975). This measure evaluates whether items 

grouped under each construct consistently reflect the same underlying concept. High inter-item correlations 
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confirm the suitability of the scales for further analysis. Construct validity was tested by means of exploratory 

factor analysis (EFA), in line with steps recommended by Mardia et al. (2024) for proper application. The EFA 

revealed the basic factor structure of the survey items and checked consistency with the intended theoretical 

constructs. Factor loadings were reviewed to make sure that there was a strong relationship with their 

respective constructs and low cross-loadings, thus supporting construct validity. With both reliability and 

validity having been established, therefore, the study moved to regression analyses as hypothesised in paths of 

causality. 

To investigate potential mediating effects, mediation analysis was performed to assess whether DMA 

mediates the relationships between internal/external factors and CA. This followed the steps outlined by Sobel 

(1982) and Baron and Kenny (1986) using SPSS: Step 1: Regress CA on internal and external factors to assess 

total effects; Step 2: Regress DMA on internal and external factors to evaluate the effect on the mediator; Step 

3: Regress CA on internal and external factors along with DMA to examine changes in direct effects. The 

significance of mediation was tested using t-statistics derived from the regression coefficients. 

 

RESEARCH RESULTS 

Measurement properties 

The results of the reliability analysis are summarized in Table 1, offering insight into the internal consistency 

of the five key constructs examined in this study. These variables include DMA, CA, IOF and EEF. Each 

variable plays a central role in the overall model, which has been thoroughly assessed for reliability. Definitely, 

the variables are measured using multiple items: six items for DMA, six items for CA, three items for IOF and 

for EEF; resulting in a total of 18 measurement items. All constructs exhibit high internal consistency, with 

Cronbach’s alpha values surpassing the suggested threshold of 0.70 (Nunnally, 1975). This indicates that the 

items within each construct are extremely correlated and reliably measure the intended concept. 

 

Table 1. Reliability analyses 

Variables 
Lowest item-total 

correlations 

Reliability coefficient if item is 

removed 

Overall reliability 

coefficient 

Number of 

items 

DMA 0.700 0.913 0.918 6 

CA 0.620 0.875 0.883 6 

IOF 0.591 0.791 0.803 3 

EEF 0.681 0.836 0.852 3 

Source: Own calculations 

 

 

Moreover, the analysis shows that the removal of any individual item does not lead to an increase in the 

overall reliability coefficient for any of the constructs, further affirming the robustness of the item selection. 

Additionally, no item's removal increased the reliability coefficient, further validating item selection. All item-

total correlations exceeded 0.50 with the lowest recorded values being 0.700, 0.620, 0.591, and 0.681 across 

the variables, reinforcing each item's contribution to its respective construct. These findings confirm that each 
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item contributes meaningfully to its respective variable and supports the overall reliability of the measurement 

model for future analysis. 

To evaluate the construct validity of the measurement instrument, all 18 items were subjected to exploratory 

factor analysis (EFA). Table 2 presents the results with factor loadings below 0.3 suppressed for clearness. 

Both convergent and discriminant validity were assessed. All factor loadings exceeded 0.4, and no significant 

cross-loadings (> 0.3) were observed, confirming both convergent and discriminant validity, demonstrating 

that each construct is empirically distinct from the others (Nunnally, 1975; Mardia et al., 2024). In addition, 

the Kaiser-Meyer-Olkin (KMO) measure and item communalities were assessed to further evaluate sampling 

adequacy and the shared variance among items. The KMO value exceeded the 0.70 threshold and all 

communalities were above 0.50, further affirming construct validity and factorability. Moreover, model fit was 

confirmed by a chi-square (χ²) statistic of 2983.574, significant at the 1% level. These findings affirm the 

reliability and validity of all 18 items, which are thus retained for subsequent analysis. 

 

Table 2. Factor loadings 

Factors Item 
Factor loadings 

Communalities 
1 2 3 4 

D
M

A
 

DMA1 0.881       0.785 

DMA2 0.839       0.733 

DMA3 0.830       0.700 

DMA4 0.898       0.826 

DMA5 0.792       0.664 

DMA6 0.759       0.627 

C
A

 

CA1   0.769     0.661 

CA2   0.796     0.699 

CA3   0.817     0.699 

CA4   0.867     0.764 

CA5   0.720     0.557 

CA6   0.744     0.561 

IO
F

 

IOF1     0.840  0.728 

IOF2     0.850  0.787 

IOF3     0.797  0.644 

E
E

F
 EEF1      0.889 0.808 

EEF2      0.884 0.838 

EEF3      0.818 0.750 

KMO 0.841 

χ²/Pχ² 2983.574/0.000 

Source: Own calculations 

 

 

Investigation of causal impacts 

This section presents a comprehensive examination of the causal effects of factors on DMA, and on CA. The 

analysis is structured around five hypotheses, each tested using multiple regression models. The results are 
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summarised in Table 3 and are discussed in detail below. Firstly, the internal consistency and construct validity 

of the items used in the analysis were gauged through reliability tests and exploratory factor analysis. Results 

from the reliability analysis indicated that the scales had good overall reliability coefficients therefore, there is 

some degree of internal consistency. Subsequently, factor loadings also revealed high discriminant and 

convergent validity hence further attesting to the appropriateness of carrying out an analysis with these 

variables. Composite scores were consequently computed for use in the regression model. 

To assess Hypotheses H1: "DMA has a positive impact on CA", H2a: “IOF positively influence CA”, H3a: 

“EEF positively influence CA", H2b: “IOF positively influence DMA” and H3b: “EEF positively influence 

DMA”, two regression models were estimated. The regression results are detailed in Table 3. Model 1 

evaluates the impacts of DMA, IOF, and EEF on CA; whereas Model 2 examines the influences of IOF and 

EEF on DMA. Both models demonstrate statistically significant results, indicating solid model fits. 

Specifically, Model 1 achieved an F-value of 14.454 and Model 2 reached 10.931, both significant at the 1% 

level (p < 0.01). The R² value for Model 1 is 0.137, suggesting that independent variables explain 

approximately 13.7% of the variance in CA. Similarly, Model 2 has an R² of 0.074, indicating that independent 

variables accounts for 7.4% of the variance in DMA. 

 

Table 3. Regression analyses to test causal impacts 

M
o

d
el

 

R
eg

re
ss

a
n

d
 

R
eg

re
ss

o
r 

U
n

st
a

n
d

a
rd

is
ed

 

(B
) 

S
td

. 
E

rr
o

r 

S
ta

n
d

a
rd

is
ed

 

(B
et

a
) 

t Pt F PF R2 

1 CA 

(Constant) 2.173 .279  7.791 .000 

14.454 0.000 0.137 
DMA .168 .072 .137 2.341 .020 

IOF .151 .059 .148 2.546 .011 

EEF .294 .069 .247 4.275 .000 

2 DMA 

(Constant) 1.850 .207  8.958 .000 

10.931 0.000 0.074 IOF .168 .049 .202 3.426 .001 

EEF .144 .057 .148 2.505 .013 

Source: Own calculations 

 

 

In Model 1, the regression coefficients show that DMA, IOF, and EEF exert positive and statistically 

significant impacts on CA at the 5%, 5% and 1% level respectively. The standardised beta coefficient of DMA 

is β = 0.137, that of IOF is β = 0.148, that of EEF is β = 0.247, demonstrating that EEF are strongest, while 

DMA is weakest in explaining CA. EEF are greater than IOF in affecting CA. In Model 2, the regression 

coefficients show that IOF, and EEF exert positive and statistically significant effects on DMA at the 1% and 

5% levels respectively. The standardised beta coefficient of IOF is β = 0.202, whereas that of EEF is β = 0.148, 

demonstrating that EEF are weaker than IOF in explaining DMA. These results confirm: H1: Supported- DMA 

positively influences CA; H2a: Supported- IOF positively influence CA; H3a: Supported- EEF positively 

influence CA; H2b: Supported- IOF positively affect DMA; H3b: Supported- EEF positively affect DMA. The 
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regression analyses across all five hypotheses reveal a consistent pattern: IOF as well as EEF positively 

influence CA as well as DMA, which also improves CA, whereas it is determined by IOF as well as EEF. 

Investigating mediation effects 

Mediating procedures suggested by Baron and Kenny (1986) and Sobel (1982) were applied to test the direct 

and indirect impacts of DMA in the research model. The total effects of IOF as well as EEF are therefore a 

combination of their direct and mediated impacts. The mediating results are shown in Table 4. The results 

confirm: (1) H4a is supported: DMA mediates the relationship between IOF and CA (β = 0.041at p < 0.05), 

reducing the direct effect of IOF (from β = 0.229 at p < 0.01 to β = 0.188 at p < 0.01); H2b is supported: DMA 

mediates the relationship between EEF and CA (β = 0.037 at p < 0.05), weakening the direct impact of EEF 

(from β = 0.357 at p < 0.01 to β = 0.320 at p < 0.01). 

It has been found that IOF and EEF significantly improve both DMA and CA. Therefore, DMA helps CA not 

only directly but also partially mediates the effects of internal and external factors on competitive performance. 

Hence, results reposition digital marketing as a strategic weapon in the transformation of organisational and 

environmental capabilities into sustainable CA. 

 

Table 4. Mediating analyses 

Mediators Links β S.E. t Pt 

DMA IOF  DMA  CA     

Total effect 0.229 0.060 3.829 < 1% 

Direct effect 0.188 0.061 3.109 < 1% 

Indirect effect 0.041 0.0174 2.331 < 5% 

DMA EEF  DMA  CA     

Total effect 0.357 0.069 5.206 < 1% 

Direct effect 0.320 0.069 4.651 < 1% 

Indirect effect 0,037 0.0173 2.125 < 5% 

Source: Own calculations 

 

 

DISCUSSION 

The purpose of this study is to determine how DMA acts as a strategic capability inputting into CA and at the 

same time explain the effects of IOF and EEF on DMA and CA. This study adopted the hybridity approach 

using the RBV by integrating contingency theory and institutional theory to explain both internal and external 

antecedents of digital transformation in marketing. The results empirically justify all the proposed linkages 

with the view that while acting as a channeling mechanism through which organisational and environmental 

inputs are channeled into competitiveness output, DMA also simultaneously acts as a performance-enhancing 

mechanism. 

These results verify the fact that DMA does have a positive effect on CA (H1) and, hence, falls within the 

scope of the RBV argument that digital capabilities constitute valuable, rare, and difficult resources to imitate. 

Real-time analytics, personalisation, and marketing automation that DMA provides will enable businesses to 

acquire dynamic agility, customer engagement, and operational excellence. This will sustain competitiveness 
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in the market dynamics of today’s world. In addition, Chatterjee et al. (2021) and Wang et al. (2018) posited 

that businesses who take advantage of digital marketing technologies are put in a better position to attain 

performance outcomes of a high standard. Despite the positive influence of DMA on CA, the effect size (β = 

0.137) was smaller than that of other predictors, suggesting that while digital marketing is a strategic asset, its 

effectiveness is contingent upon broader organisational and environmental contexts. It goes with the belief that 

just the adoption of technology does not suffice, there has to be internal readiness and changes in response to 

external conditions. 

IOF has a significant effect on both DMA (H2b: β = 0.202) and CA (H2a: β = 0.148) thus reaffirming the 

enabling role they play towards efforts of digital transformation. Particularly, support from top management, 

digital competencies, and an innovation-oriented culture were pointed out as crucial resources that determine 

a firm's digital maturity. These findings reinforce the RBV proposition that internal capabilities drive strategic 

outcomes when appropriately harnessed (Barney, 1991). Furthermore, the mediation test showed that DMA 

partially sits in the link between IOF and CA (H4a). It means that inside skills work better to drive CA when 

sent through digital marketing take-up. This supports the view of DMA as an active ability (Teece et al., 1997), 

facilitating the translation of internal strengths into market-facing advantages. 

EEF were also found to exert significant influence on both DMA (H3b: β = 0.148) and CA (H3a: β = 0.247), 

with the strongest effect observed on CA. It is thereby established that market competition, changing demands 

or expectations of customers, and technological dynamism are external forces at play in the environment that 

induce the businesses to innovate and adjust their strategies. This validates that greater impetus may be felt by 

businesses in more volatile or competitive environments to stand out via digital initiatives. The mediation test 

confirmed that DMA partially mediates the effect of EEF on CA (H4b). External pressure influences 

competitive performance more effectively when it precipitates the adoption of digital marketing practices. This 

also serves to reinforce arguments advanced, positing digital marketing as an imperative strategic response 

avenue for businesses adjusting to changes in external environments while leveraging market opportunities. 

EEF are the most dominant predictors of CA, followed by IOF and DMA. IOF dominates EEF in the 

determination of DMA. Therefore, while external and internal factors are interactingly influential in initiating 

strategic change, external pressures create the need for strategic change and internal readiness determines the 

capacity to effectively respond. This has important strategic implications. Organisations must not only 

recognize the pressures and opportunities emerging from their external environment but must also invest in 

internal capabilities, such as leadership, digital literacy, and innovation culture, to successfully deploy digital 

marketing tools. Simply reacting to external changes is insufficient without the organisational infrastructure to 

support and sustain digital transformation. 

This study, therefore, extends the RBV in one respect by viewing DMA as a dynamic capability mediating 

the effect of internal and external antecedents on performance outcomes. The variant merges RBV with 

contingency and institutional perspectives to help scholars understand more holistically the way digital 

resources within businesses are activated and leveraged. In practical terms, findings turn the attention of 
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managers onto key levers that can be worked on to improve digital readiness and competitive positioning. 

Businesses who want to work on CA through digital marketing have to work on internal enablers - leadership 

support and digital competencies ought to take priority while staying responsive to the external dynamics. 

Digital marketing is not a standalone tactic but an embedded strategic process tying organisational capacity 

together with environmental responsiveness. Discussion underscored the strategic place of DMA in today’s 

competitive and technologically-driven environment. While environmental pressures may catalyse the need 

for digital transformation, internal organisational strength determines how effectively businesses can capitalize 

on digital tools to achieve lasting CA. 

 

CONCLUSION 

The current research seeks to strategically position digital marketing in the process of gaining competitive 

advantages using the RBV theoretical lens and at the same time factoring in the influence of internal 

organisational factors and external environmental factors. By empirically validating a conceptual model 

grounded in RBV, contingency theory, and institutional theory, the research demonstrates that digital 

marketing is not merely a set of operational tools but a dynamic capability that can significantly contribute to 

a business’s competitive positioning. The empirical results also empirically confirm that digital marketing 

positively affects competitive advantages; however, it works best with strong internal capabilities and when 

management is under some external pressure. Internal organisational factors, such as leadership support, digital 

skills, and innovation culture, are very important for a business to adopt and implement digital marketing 

strategies. Meanwhile, external environmental factors, such as market dynamism, customer expectations, and 

technological changes, will motivate the business to go for digital transformation. Digital marketing are found 

to partially mediate the effects of both internal organisational factors and external environmental factors on 

competitive advantages, hence empirically reinforcing its function as a channel strategy through which internal 

readiness and external stimuli can be channeled into performance outcomes. This puts digital marketing as a 

channel between building capabilities and maintaining competitiveness in the market. 

The current study advances theory by extending the resource-based view to include digital capabilities as 

an additional part of the mediating mechanisms, and by integrating external factors into strategic management 

of digital transformation. On the practical side, it gives managers new tips to act on, stressing that spending on 

digital tools needs organisational readiness and strategic alignment to bring about sustainable advantages. 

Attaining competitive advantages in this digital age goes beyond mere acquisition of cutting-edge marketing 

technology; rather, it requires an integrated methodology wherein inside competence joins hands with outside 

alertness making digital marketing a facilitator of firm performance plus agility. 
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ABSTRACT  

 
The study examines the structural impact of Kazakhstan's financial development institutions (DBK, the Damu 

Foundation, and the Agrarian Credit Corporation) on the national economy using an analysis of intersectoral 

relationships. The purpose of the study is to assess the degree of influence of institutional financing of development on 

the formation of sustainable inter–industry relations and structural effects in the economy of Kazakhstan. Methods: The 

analysis is based on the official symmetrical input–output tables of the Office for National Statistics for 2012-2021. Based 

on the inverse Leontief matrix, output multipliers and rootedness coefficients are calculated to evaluate direct and inverse 

relationships. The sectors receiving institutional financing are identified based on data on lending and subsidies. Panel 

regressions with random effects, nonparametric Mann-Whitney U-tests, and trend analysis were used to test the 

differences. Results: The sectors supported by financial institutions showed significantly higher multipliers of output and 

rootedness compared to the unsupported ones. The differences are statistically significant and have been increasing over 

time, especially since 2015. The most important growth is observed in healthcare, construction, and metallurgy, 

indicating increased integration of these industries into the country's production structure. Conclusions: Development 

finance has not only a direct impact on production performance but also forms long-term structural changes in the 

economy. The results obtained confirm the role of financial development institutions as key mechanisms of structural 

transformation and indicators of institutional effectiveness of state industrial policy. Practical implications include the 

need to improve multiplier-based diagnostics, coordinate institutional development programs, and modernize the input-

output monitoring system. 
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INTRODUCTION  

Development Financial Institutions (DFIs) have emerged as a central pillar of Kazakhstan’s long-term strategy 

for economic modernization and industrial diversification. Through targeted lending and investment programs, 

these state-backed institutions aim to fill financing gaps in sectors underserved by commercial finance, 

particularly those involving high-risk, capital-intensive, or socioeconomically strategic projects. Under the 
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umbrella of Baiterek National Management Holding, Kazakhstan’s key DFIs—including the Development 

Bank of Kazakhstan (DBK), the Damu Entrepreneurship Development Fund (DAMU), and the Agrarian Credit 

Corporation (ACC)—implement a broad array of programs to support manufacturing, agriculture, services, 

and small and medium-sized enterprises (SMEs). 

Each institution plays a distinct but complementary role in the national development finance ecosystem: 

The Development Bank of Kazakhstan (DBK) focuses on long-term, capital-intensive industrial projects. As 

of 2024, DBK had issued over 2.7 trillion KZT in loans across 16 priority sectors, with the largest volumes 

directed to oil refining (586 bln KZT), metallurgical production (564 bln KZT), mining (552 bln KZT), and 

energy infrastructure (147 bln KZT). DBK has played a particularly important role in financing heavy industry, 

transport infrastructure, and energy generation, often co-financing large-scale investments alongside foreign 

capital. 

 

Table 1. Loans Issued by the Development Bank of Kazakhstan by Sector (2020–2024), Billion KZT 

Sectors 2020 2021 2022 2023 2024 

Financial Services 0 0 3,0 499,1 686 

Mining Industry 297 309 294,1 249,5 552,3 

Metallurgical Industry 334 406 497,2 514,2 435,2 

Oil Refining 586 498 446,1 334,5 296,4 

Food Production 42 104 124,7 109,8 157,2 

Electricity, Gas, Steam & AC Supply 235 266 174,7 156,1 147,5 

Mechanical Engineering 93 112 120,8 99 87 

Chemical Industry 57 49 42,3 66,3 79,9 

Transport and Storage 112 105 97,0 60,2  

Construction Materials 27 32 31,8 17,2 27 

Information and Communication 66 53 39,7 30,9 22,7 

Accommodation and Food Services 77 47 43,3 14,6 15,5 

Arts and Recreation 29 52 55,5 12,8 13,4 

Textile Industry 0 0  1,8 2,2 

Road Construction     127,7 

Agriculture    19,5 23,3 

Total Loans Issued 1957 2033 1970,2 2217 2732,5 

Source: Compiled and adapted by the authors, based on the annual financial reports of Development Bank of 

Kazakhstan JSC for 2020-2024 

 

The Damu Fund serves as the principal SME support institution. Its key instruments include subsidized 

interest rates, portfolio guarantees, and credit lines in partnership with second-tier banks and microfinance 

organizations. From 2010 to 2023, DAMU operated dozens of programs, including Damu-Regions I–III, 

Women in Business, and Productivity 2020. As of January 2024, the fund had disbursed over 3.1 trillion KZT, 

with the largest shares going to manufacturing (1.43 trillion KZT) and trade (766 billion KZT). 

The Agrarian Credit Corporation (ACC) focuses on rural development and agricultural financing. ACC 

provides concessional lending to farmers and agri-businesses through credit partnerships with microfinance 

institutions and leasing companies. In 2023 alone, ACC financed over 6,600 units of agricultural equipment 

worth 247.2 billion KZT, and annual agricultural lending volumes exceeded 560 billion KZT. 
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Table 2. Amount of Financing by Damu Fund by Sector as of January 1, 2024 (mln tenge) 

№ Sector Amount, million ₸ 

1 Manufacturing 1 430 980 

2 Trade 766 129 

3 Other services 253 564 

4 Transport and storage 141 664 

5 Agriculture 110 476 

6 Construction 71 648 

7 Accommodation and food services 17 699 

8 Healthcare 17 466 

9 Other manufactured products 22 997 

10 Education 22 945 

11 Arts and entertainment 4 792 

12 Information and communication 1 467 

Source: Compiled and adapted by the author according to the official website of the Damu Entrepreneurship Development Fund 

(section "Analytics and reports on SMEs"), as of January 1, 2024 

 

This support spans crop production, livestock, food processing, and rural infrastructure. 

 

Table 3. Volume of Agricultural Lending, billion KZT 

Year Lending via Second-Tier Banks Total Lending (Agrarian Credit Corporation incl. 

KazAgroFinance) 

2014 450.6 161.2 

2015 159.7 168.8 

2016 198.2 224.3 

2017 139.2 245.7 

2018 76.4 385.2 

2019 88.8 448.6 

2020 138.2 445.7 

2021 240.5 464.2 

2022 246 522.3 

2023 311.9 554.7 

Source: Compiled and adapted by the author based on the annual reports of JSC Agrarian Credit Corporation (ACC) and 

KazAgroFinance LLP for 2014-2023 

 

A core question for economic policy is whether this targeted institutional financing has led to measurable 

structural changes in the economy. Specifically, this study examines whether DFIs have contributed to 

strengthening inter-sectoral linkages, as captured by changes in input–output multipliers. The input–output (I–

O) model, developed by Wassily Leontief, provides a powerful analytical framework to quantify the total 

output generated across all sectors in response to increased demand in one sector. Output multipliers (column 

sums) indicate how demand in a given sector stimulates production throughout the economy, while backward 

linkages (row sums) reflect the extent to which a sector supplies inputs to others. 

This paper empirically assesses the evolution of these multipliers across Kazakhstan’s economy from 2012 

to 2021—a period marked by the rollout of numerous DFI-led financing programs. Using data from official 

input–output tables and matching them with detailed records of sectoral support by DBK, DAMU, and ACC, 

the study compares the trajectories of multipliers in supported ("main") and unsupported sectors. Econometric 

techniques, including panel data regression models and non-parametric tests, are employed to identify 

statistically significant differences in multiplier levels and growth rates. 
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The analysis seeks to answer two key questions: 

(1) Do sectors that received institutional financing exhibit higher output multipliers and stronger backward 

linkages compared to other sectors? 

(2) Has this gap widened over time, suggesting a cumulative structural impact of development finance? 

By linking macro-structural analysis with micro-level policy interventions, this study contributes to the 

literature on industrial policy effectiveness, public investment evaluation, and structural transformation in 

emerging economies. The findings have direct policy implications for optimizing sectoral targeting, 

coordinating among development institutions, and refining Kazakhstan’s national input–output monitoring 

framework. 

Related Studies on Input–Output Analysis and Development Policy Evaluation 

A substantial body of international research employs input–output (I–O) analysis to evaluate the structural 

impact of sectoral development, investment strategies, and industrial policies. This method has become a 

standard tool for assessing both direct and indirect economic effects at a national or regional level. 

Miller and Blair (2009) laid the foundational methodology for I–O analysis, including detailed treatment of 

Leontief inverse matrices and multipliers. Their work is widely used to identify forward and backward linkages 

and their significance in structural planning. 

Dietzenbacher and Los (2000) developed dynamic I–O frameworks to track structural change over time, 

applying these models to trace evolving interdependencies in European economies. Lenzen et al. (2012) 

extended this by incorporating environmental and social dimensions, enabling analysis of broader 

sustainability impacts of sectoral shifts. 

In developing country contexts, Liu et al. (2012) and Zhang and Chen (2015) used I–O models to examine 

the structural impact of industrial upgrading in China, showing that state-supported sectors experienced 

measurable increases in economic multipliers. Their findings support the use of I–O methods for evaluating 

the effectiveness of industrial policy. 

Thurlow et al. (2018) applied multiplier diagnostics to agricultural investment programs in Africa, 

highlighting that productivity spillovers depend on the embeddedness of target sectors. Similarly, Diao et al. 

(2010) found that certain sectors generate stronger linkages, justifying their prioritization in development 

finance. 

Oosterhaven and Stelder (2002) examined the implications of regional policies in the EU through I–O 

linkages, while Sonis, Hewings, and Guo (2000) proposed decomposition techniques to isolate the effects of 

specific structural shifts. 

More recently, Delgado and Meza (2020) used I–O methods to evaluate the long-term transformation 

effects of public investment in Latin America, and Rueda-Cantuche and Amores (2019) analyzed policy 

transmission in multi-country I–O frameworks (e.g., EU interregional policy). 
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Further, in recent years, there has been an increasing trend towards the interpretation of input-output (I–

O) not only as a tool for assessing the impact of investments, but also as a means of analyzing structural 

sustainability, technological channels, and institutional factors, which is especially relevant for countries with 

developing development institutions. For example, a recent study by Linkage, Sectoral Productivity, and 

Employment Spread (Kazekami, 2024) demonstrated that differences at the level of prefectural input-output 

tables (Japan) in terms of multipliers and total factor productivity (TFP) lead to noticeable differences in 

employment and production structure, even in a developed economy. It underlines that if the transition 

economy wants to increase the return on investment of development institutions, it is necessary to take into 

account not just the industry as a unit of analysis, but its relationship with the network of other industries and 

its productive capacity.  

Several studies emphasize the importance of mutual connections between industries (inter‐industry links) 

and their density as a key factor determining the strength of multipliers. For example, in the work Input–Output 

Links and Interdependence Between Southern African Countries (Ncube, 2022), the authors analyze cross–

industry and cross-country I-O tables for five countries in South Africa (2000 and 2015). Conclusion: 

Countries with denser networks of sectoral interconnections have higher input-output multipliers, which 

enhances the effect of investment and sectoral policies. In the context of Kazakhstan, this means that when 

assessing the contribution of financial institutions to development, it makes sense to examine not just how 

much money has been injected into an industry, but how much this industry is integrated into the national 

industrial chain and how much it is connected to other industries through intermediate flows. 

The institutional environment and financial development are also coming to the fore in studies looking at 

multipliers and structural effects. For example, in the work Do Institutional Quality and Financial Development 

Affect Green Economic Growth in the Long Run? (Ahmed et al 2022). It is shown that the quality of 

institutions and the level of financial development have a direct impact on sustainable economic growth. 

Although no direct analysis of I–O multipliers is provided, the relationship between institutional factors and 

the effectiveness of industry investments and structural changes is evident, which underscores the need to 

include financial institutions as an "environment" or "conduit" for multiplier effects. 

From the point of view of financial development, the study Impacts of Openness on Financial Development 

in Developing Countries: Using a Bayesian Model Averaging Approach (Thuy et al., 2021) shows that 

countries with a better institutional environment can benefit more from openness to trade and financial flows, 

that is, the creation of a network of connections and financial institutions contributes to growth. It is essential 

that financial development institutions can enhance the multiplier effect not only through direct investment, 

but also through strengthening channels (economic, technological, and intersectoral) and creating an 

environment for "spreading" the impact. 

Complementing this, the Economic Freedoms, Inclusive Growth, and Financial Development (Yang, 2023) 

study found that economic freedom and inclusive growth significantly stimulate financial development and 
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thus indirectly influence structural transformation. In the context of our topic, this suggests that development 

institutions, particularly financial ones, can serve as a crucial link, ensuring that investments are not confined 

to a single industry but are instead distributed across the entire economy through connectivity, innovation, and 

financial infrastructure. 

Among the empirical works directly analyzing input-output multipliers in developing countries, it is worth 

noting Estimating the Economic Multipliers for Wildlife‑Based Tourism in Zambia (Simuchimba, 2024) 

despite the tourism industry and rural area, the authors use the I–O approach in conditions where input-output 

tables are missing, and find significant multipliers. Although the scope is different, the methodology itself 

shows that even with limited data I–O analysis is possible and can provide helpful guidance for countries with 

developing statistical systems, such as Kazakhstan. 

In addition, a recent paper by Clouse, Thorvaldson, and Jolley (2023) highlights methodological standards 

for the application of input-output analysis: the authors emphasize the need for a clear description of the 

model's assumptions, interpretation of multipliers, and consideration of possible leaks and feedbacks when 

assessing economic effects. It is important for countries with developing institutions, as incorrect specification 

of coefficients or ignoring connections between industries can lead to an overestimation of the structural impact 

of investments. Thus, when analyzing the role of financial development institutions and their impact on the 

economy through input-output multipliers, it becomes necessary not only to make calculations, but also to 

ensure methodological reliability. 

In summary, modern literature emphasizes that the application of the input-output approach to the analysis 

of the structural impact of financial development institutions should be considered in an expanded manner: not 

just calculating the "cost → output" multiplier, but taking into account the institutional framework, 

technological channels, intersectoral relationships, and the nature of the sectors financed. For Kazakhstan, this 

means that when interpreting the results of the multiplier analysis, it is important to ask questions: to what 

extent the sector supported by the development institute is interconnected with the rest of the economy, whether 

it has the potential for technological modernization, what is the role of the financial intermediary, and what is 

the institutional environment. This approach will allow not only to assess the effect of investment, but also to 

understand precisely how development institutions create a structural impact on the country's economy. 

 

METHODOLOGY  

This study combines input–output modelling with panel data econometric analysis to evaluate the structural 

impact of Kazakhstan's Development Financial Institutions (DFIs) — namely the Development Bank of 

Kazakhstan (DBK), the Damu Fund, and the Agrarian Credit Corporation (ACC). The approach focuses on 

estimating how financial support to specific sectors has influenced their systemic integration into the economy, 

as measured by output and embeddedness multipliers derived from Leontief’s input–output framework. 

1. Input–Output Data and Multiplier Calculation 
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The analysis uses official input–output (I–O) tables published by the Bureau of National Statistics of 

Kazakhstan for the years 2012–2021. These symmetric I–O tables include data on 98 economic sectors and 

are harmonized across the time period based on a consistent sectoral classification. 

From these tables, two types of multipliers were calculated for each sector and year: 

 Output multipliers (column sums): total output response in the economy to a unit increase in final 

demand for a given sector. 

Embeddedness multipliers (row sums): total demand from other sectors for intermediate inputs from a given 

sector. 

 Calculation of Total Requirement Coefficients 

For each year, the Leontief inverse matrix  (𝐼 − 𝐴)−1 was calculated using the technical coefficient matrix 

A. This matrix captures the total (direct and indirect) input requirements of each sector to produce one unit of 

final demand in any given sector. 

 Computation of Output Multipliers (Column and Row Sums) 

Basic Balance Identity 

The fundamental identity of the input–output model is: 𝑥 = 𝐴 ∗ 𝑥 + 𝑓 

𝑥 — vector of gross output by sectors 

𝐴 — matrix of technical coefficients (a_ij) 

𝑓 — vector of final demand 

 Technical Coefficients Matrix 

Each element of the matrix A is defined as: 𝑎𝑖𝑗 =  
𝑧𝑖𝑗

𝑥𝑗
  

 𝑧𝑖𝑗 — intermediate input from sector i to sector j 

 𝑥𝑗 — total output of sector j 

 Leontief Inverse and Total Output 

 Rearranging the basic identity gives: 𝑥 = (𝐼 − 𝐴)−1 ∗ 𝑓 

 𝐼 — identity matrix 

 (𝐼 − 𝐴)−1 — Leontief inverse matrix 

 Two types of multipliers were calculated: 

 Column-wise sums ∑ 𝑙𝑖𝑗
1
𝑖 : These represent the output multipliers of sector j, indicating the total increase in 

gross output across the economy resulting from a unit increase in final demand for sector j. 

Row-wise sums ∑ 𝑙𝑖𝑗
1
𝑗 : These capture the economic embeddedness of sector i, reflecting the extent to which 

the sector contributes intermediate inputs to the production processes of all other sectors. 

2. Sector Classification and DFI Intervention Data  

Sectors were categorized into two groups: 

https://journal.access-bg.org/
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 Supported (main) sectors: those that received financial support from DBK, DAMU, or ACC between 2010 

and 2023, based on institutional annual reports and program-level datasets. A list of 31 sectors that received 

funding from Kazakhstan’s Development Institutions—namely, the Development Bank of Kazakhstan (DBK), 

DAMU Entrepreneurship Fund, and Agrarian Credit Corporation (ACC)—was compiled. 

 Unsupported (other) sectors: all remaining sectors without recorded DFI involvement. 

To enable comparative analysis, the sectoral classifications used in FIR program documents were 

harmonized with the industry codes used in the input–output tables. Where necessary, aggregated or 

disaggregated categories were aligned accordingly. 

Sectors which were supported by FIR 

1. Financial services, except insurance and 

pension services 

2. Iron ores 

3. Non-ferrous metal ores 

4. Mining industry products 

5. Support services in the mining industry 

6. Basic ferrous metals: iron, cast iron, steel, and 

ferroalloys 

7. Pipes of various diameters, hollow profiles, and 

fittings for pipes of various diameters made of steel 

8. Other steel products obtained through primary 

processing 

9. Precious base metals and other non-ferrous 

metals 

10. Foundry services 

11. Finished metal products, except machinery and 

equipment 

12. Petroleum products 

13. Food products and beverages 

14. Electricity production and distribution services 

15. Machinery and equipment not included in 

other categories 

16. Chemical substances and chemical products 

17. Automobiles, trailers, and semi-trailers 

18. Other transport equipment 

19. Construction works 

20. Information services 

21. Communication services 

22. Accommodation services 

23. Food and beverage service activities 

24. Services in the field of arts, entertainment, and 

recreation 

25. Agricultural products, hunting, and related 

services 

26. Textiles 

27. Wholesale and retail trade services; repair 

services of motor vehicles and motorcycles 

28. Wholesale trade services, except trade in 

motor vehicles and motorcycles 

29. Retail trade services, except trade in motor 

vehicles and motorcycles 

30. Healthcare services 

31. Education services 

3. Econometric Analysis 

To statistically test the differences in multiplier dynamics, the following methods were applied: 

 Random Effects Panel Regression Models: A random effects panel regression was estimated with an 

interaction term between time and sector group (supported vs. unsupported sectors). This model tests whether 
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the growth rate of multipliers differs systematically between sectors that received financial support from 

development institutions and those that did not. The interaction term captures the differential evolution over 

time across the two groups.. The baseline model is: 

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟𝑖𝑡 = 𝑎 + 𝑏1 ∗ 𝑆𝑢𝑝𝑝𝑜𝑟𝑡𝑖 + 𝑏2 ∗ 𝑌𝑒𝑎𝑟𝑡 + 𝑏3 ∗ (𝑆𝑢𝑝𝑝𝑜𝑟𝑡𝑖 ∗ 𝑌𝑒𝑎𝑟𝑡) + 𝑢𝑖 + 𝑒𝑖𝑡 

where 𝑆𝑢𝑝𝑝𝑜𝑟𝑡𝑖 is a binary variable indicating whether sector i was supported, and 𝑌𝑒𝑎𝑟𝑡 is a time trend 

centered around the midpoint. 

 Separate Regressions by Group: To directly compare structural trajectories, separate random effects 

models were estimated for supported and unsupported sector groups. This allows for a clearer identification of 

group-specific time trends in both output and embeddedness multipliers. 

 Non-Parametric Testing (Mann–Whitney U test): To assess whether supported sectors consistently exhibit 

higher multiplier values, a Mann–Whitney U test was applied. This test was performed for both multiplier 

types and provides robust distributional evidence of systematic structural differences between the two groups. 

 Growth Rate Analysis: Annual growth rates were computed for each sector's multipliers and compared 

between supported and unsupported sectors. This helps identify whether support from development institutions 

is associated with faster structural integration over time. 

 Visualization: Boxplots were created to visually compare the distribution of multipliers across groups. 

The plots illustrate dispersion, median, and interquartile range, offering intuitive insights that complement the 

statistical tests.  

4. Software and Reproducibility 

All data processing, matrix calculations, and econometric models were implemented in Python 3.10 using 

pandas, numpy, statsmodels, and scipy libraries. Boxplots and visualizations were generated using matplotlib. 

All data sources are publicly available or obtained from official institutional reports (DBK, DAMU, ACC). 

The methodology allows for full replication using I–O tables from the Bureau of National Statistics and 

publicly disclosed financing volumes by sector. 

Use of Random Effects Estimation 

In the panel regression analysis, the goal is to estimate the relationship between sectoral financial support 

from development institutions and changes in sectoral multipliers over time. Although fixed effects (FE) 

models are commonly used to control for unobserved heterogeneity across cross-sectional units, the random 

effects (RE) model is more appropriate in this context for several reasons: 

1) Time-Invariance of the Main Regressor 

The key independent variable — a binary indicator of whether a sector was supported by a development 

institution — does not vary over time for many sectors. Fixed effects estimation would eliminate this 

variable during within-transformation, rendering it unusable for inference. 

2) Sector Classification is Exogenous 

The assumption that unobserved sector-specific effects are uncorrelated with the support indicator is 
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reasonable in this case, as industry classification (e.g., manufacturing, agriculture, trade) is determined 

exogenously and is not influenced by development institution behavior. 

3) Efficiency and Use of Between Variation 

Random effects models preserve both within- and between-sector variation, making them more efficient 

when the number of sectors is relatively large and the number of time periods is limited (which is the case in 

this study with 10 years and ~98 sectors). 

Hence, the random effects estimator provides a more suitable and efficient framework for identifying the 

average effect of development institution support across sectors, while retaining the key explanatory variable 

of interest. 

 

RESULTS  

3.1 Trend Analysis of Output Multipliers in FIR-Supported Sectors (2012–2021) 

An analysis of output multipliers over the period 2012–2021 across sectors supported by Kazakhstan’s 

development financial institutions (DBK, DAMU, and ACC) reveals broad-based structural improvements. 

Most supported sectors experienced moderate to substantial increases in their output multipliers, indicating 

deepening forward linkages and stronger integration within the national production system. The most 

significant growth occurred in steel pipe and fitting manufacturing, where the output multiplier rose by 

+34.6%, reflecting intensified downstream demand from construction and industrial users. The automotive 

sector and transport equipment manufacturing also exhibited marked gains of +18.9% and +14.7% 

respectively, consistent with policy-driven industrialization and import substitution initiatives. 

The healthcare sector demonstrated one of the strongest structural effects, with its output multiplier 

increasing by +17.3%, culminating in the highest recorded multiplier among supported sectors (2.03 in 2021). 

This indicates the rising economic embeddedness of healthcare following major public and private investment, 

especially in the post-2019 period. Construction also emerged as a highly interconnected sector, ending the 

period with a multiplier of 1.98, reinforcing its status as a critical driver of upstream demand in basic materials, 

energy, and industrial services. 

Several industrial sectors with strategic importance—such as machinery and equipment, chemical products, 

and metal product manufacturing—maintained relatively stable or modestly increasing multipliers, reflecting 

steady demand linkages across value chains. However, a few supported sectors such as textile manufacturing 

and food and beverage production exhibited declining or stagnant multipliers. These patterns may indicate 

persistent structural challenges or limited localization of supply chains despite financing support. 

Overall, the data point to a positive trend in multiplier growth among FIR-supported sectors, particularly 

after 2015, aligning with the expansion of conditional credit and subsidy programs. While growth was not 

linear for all sectors, the cumulative structural effect of support programs appears to have strengthened the 

inter-sectoral role of several key industries. 

3.2 Trend Analysis of Embeddedness Multipliers in FIR-Supported Sectors (2012–2021) 
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The evolution of row multipliers from 2012 to 2021 among sectors supported by Kazakhstan’s development 

financial institutions reveals significant strengthening of backward linkages in several strategic industries. The 

most prominent growth was observed in the non-ferrous metal ore mining sector, whose embeddedness 

multiplier increased by +69%, reaching a level of 3.61 in 2021. This suggests a substantial increase in its role 

as a critical input supplier to downstream sectors, likely reflecting expanded processing and export capacity 

supported through institutional financing. 

A similarly strong upward trend was seen in the ferrous metals sector (iron, steel, and ferroalloys), which 

recorded a +66% increase in its multiplier, indicating deeper integration into industrial supply chains such as 

construction, engineering, and transport manufacturing. Retail trade services also experienced a notable rise in 

embeddedness, growing by +49.8%, signaling increased inter-sectoral demand for distribution and consumer 

market access—possibly as a result of growing SME financing through DAMU programs. 

Other sectors such as wholesale trade and precious/non-ferrous metals likewise maintained relatively high 

multiplier levels, though with more modest growth over the period. Notably, the wholesale trade sector 

maintained the highest overall row multiplier across all years, peaking at 7.63 in 2017, before stabilizing at 

5.87 in 2021. This underlines its consistent role as a hub for intermediate input distribution across the economy. 

Overall, the data suggest that institutional support has helped reinforce the embeddedness of key upstream 

sectors, positioning them as essential suppliers within Kazakhstan’s economic structure. However, the 

variation in growth rates across sectors also reflects differing capacities to absorb investment and integrate into 

value chains, underscoring the importance of sector-specific approaches in development finance policy. 

3.3 Econometric analysis for Output Multipliers 

 
Table 4. Random Effects Regression with Time Interaction 

Variable Coef. Std. Err. T-stat P-value 95% CI (Lower–Upper) 

const 1.4407 0.0400 35.97 0.0000 [1.3620 – 1.5193] 

is_main 0.1109 0.0593 1.869 0.0621 [-0.0056 – 0.2273] 

year_centered 0.0008 0.0009 0.875 0.3817 [-0.0010 – 0.0027] 

interaction 0.0045 0.0014 3.265 0.0011 [0.0018 – 0.0073] 

Source: The author's own calculations. Adapted and presented by the author based on the processed panel analysis data 

 

A random effects panel model was estimated to assess whether the growth trajectory of output multipliers 

differs between sectors supported by development financial institutions (FIR) and those that were not. The 

regression included an interaction term between sector group (main vs. other) and time (centered year). 

 The interaction term was positive and statistically significant (β = 0.0045, p = 0.0011), indicating that 

FIR-supported sectors exhibit faster growth in output multipliers over time. 

 

Table 5. Time Trend Estimation for Main sectors 

Parameter Coefficient Std. Err. T-stat P-value 95% CI (Lower–Upper) 

const 1.5515 0.0410 37.856 0.0000 [1.4709 – 1.6332] 

year_centered 0.0054 0.0011 4.864 0.0000 [0.0032 – 0.0075] 

Source: The author's own calculations. Adapted and presented by the author based on panel analysis data processing for the primary 

industries 
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 The base effect of FIR support (β = 0.1109) was marginally significant (p = 0.062), suggesting that these 

sectors also tend to have higher baseline multipliers. 

 

Table 6. Time Trend Estimation for Other sectors 

Parameter Coefficient Std. Err. T-stat P-value 95% CI (Lower–Upper) 

const 1.4407 0.0421 34.234 0.0000 [1.3579 – 1.5234] 

year_centered 0.0008 0.0009 0.939 0.3484 [-0.0009 – 0.0025] 

Source: The author's own calculations. Adapted and presented by the author based on panel analysis data processing for other 

industries 

 

Separate random effects regressions were run for supported ("main") and unsupported ("other") sectors. 

 For main sectors, the time coefficient was highly significant (β = 0.0054, p < 0.001), confirming a 

consistent upward trend in output multipliers. 

 For other sectors, no significant time trend was observed (β = 0.0008, p = 0.348), suggesting structural 

stagnation in terms of multiplier effects. 

Non-Parametric Distribution Test 

Mann-Whitney U test (main > other): p-value = 0.0000 

A Mann–Whitney U test was applied to test whether supported sectors systematically exhibit higher 

multiplier values than unsupported sectors. The result (p = 0.0000) strongly supports the hypothesis that main 

sectors have significantly higher multiplier distributions. 

Descriptive and Temporal Statistics 

 

Table 7. Annual Average Output Multipliers 

Year Main Sectors Other Sectors Year Main Sectors Other Sectors 

2012 1.534655 1.452360 2017 1.565791 1.449693 

2013 1.544761 1.447586 2018 1.603534 1.467397 

2014 1.537809 1.430983 2019 1.569386 1.444450 

2015 1.520977 1.420284 2020 1.512849 1.412600 

2016 1.517889 1.413704 2021 1.607406 1.467452 

Source: The author's own calculations. The data has been processed and presented by the author based on the results of econometric 

modeling and calculations of output multipliers. 

 

The average multiplier for FIR-supported sectors was 1.55, compared to 1.44 for other sectors. 

 

Table 8. Summary Statistics by Group 

Group Mean Std Dev Count Min Max 

Main Sectors 1.551506 0.228194 310 1.055723 2.089341 

Other Sectors 1.440651 0.253845 370 1.000000 1.998466 

Source: The author's own calculations. The data has been processed and presented by the author based on the results of a statistical 

analysis of output multipliers by industry groups 
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Annual trends show consistently higher values for main sectors across all years (2012–2021), with notable 

divergence after 2016. 

For example, in 2021 the average multiplier for main sectors was 1.607, while for other sectors it was 1.467.  

 

Figure 1. Boxplot Analysis of Output Multipliers 

Source: The author's own calculations and visualization based on the results of an econometric analysis of output multipliers 

 

The boxplot displays the distribution of output multipliers—which measure the total direct and indirect 

demand generated throughout the economy by a unit increase in final demand for a given sector. The following 

patterns are observed: 

Supported sectors (Group = 1) exhibit a higher median output multiplier compared to unsupported sectors 

(Group = 0), suggesting that development institution support is associated with greater forward economic 

linkages. 

The interquartile range (IQR) for supported sectors is narrower, indicating more consistent structural roles 

across those sectors. 

Outliers are fewer, and the upper whisker extends higher, confirming that the top-performing supported 

sectors contribute more strongly to systemic output effects. 

Key Findings: 

1. Supported sectors exhibit significantly higher output multipliers. On average, sectors that received 

financial support from development institutions (FIR) demonstrate higher levels of total economic impact per 

unit of final demand. 

2. The difference is both statistically and economically meaningful. The estimated average difference in 

multiplier values is approximately 0.11 points, a substantial gap in the context of structural production analysis. 

3. Supported sectors display stronger positive trends over time. The interaction effect between time and 

sector group reveals a positive and statistically significant growth rate of 0.0054 per year for supported sectors, 

indicating progressive structural deepening. 

4. Lower variability within supported sectors. The distribution of multipliers for supported sectors is 

more concentrated, suggesting greater consistency in economic spillovers. 
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5. Widening divergence over time. The trajectory of supported sectors diverges increasingly from that of 

unsupported sectors, suggesting cumulative structural effects of long-term institutional financing. 

6. Findings are robust across methodologies. Both parametric (random effects regression) and non-

parametric (Mann–Whitney U test) analyses confirm the statistical significance of observed differences. 

Implications 

1. Institutional financing contributes to stronger economic linkages. The consistent elevation of output 

multipliers in supported sectors indicates that development institutions play a constructive role in enhancing 

forward linkages within the economy. 

2. Long-term benefits accumulate over time. The positive time trend among supported sectors suggests 

that repeated or sustained financing efforts lead to lasting improvements in economic integration and sectoral 

output effects. 

3. Stability of impacts supports strategic targeting. The lower variance among supported sectors implies 

more predictable and stable structural outcomes, reinforcing the value of carefully targeted support policies. 

3.4 Econometric analysis for Embeddedness Multipliers 

 
Table 9. Random Effects Model with Time Interaction 

Variable Coefficient Std. Err. T-stat P-value 95% CI 

const 1.3215 0.1221 10.83 0.0000 [1.0818 – 1.5611] 

is_main 0.3723 0.1808 2.06 0.0399 [0.0173 – 0.7273] 

year_centered 0.0004 0.0037 0.12 0.9054 [-0.0068 – 0.0077] 

interaction 0.0054 0.0055 0.98 0.3253 [-0.0054 – 0.0161] 

Source: The author's own calculations. The data are processed and presented by the author based on the results of econometric 

modeling, taking into account the temporal interaction of variables 

 

The random effects model including an interaction term between time and sector group was used to assess 

whether supported sectors became more integrated as suppliers to other industries over time. The results show 

that: 

 The dummy variable for supported sectors (is_main) is positive and statistically significant (β = 0.3723, 

p = 0.0399), indicating that sectors supported by FIR programs tend to exhibit systematically higher 

embeddedness multipliers. 

 The interaction term between time and group (β = 0.0054, p = 0.3253) is not statistically significant, 

suggesting no strong evidence of differential growth trends in embeddedness over time between the two 

groups. 

 The overall time trend (year_centered) is insignificant across the full sample (p = 0.9054), implying that 

embeddedness multipliers remained relatively stable throughout the period. 

Table 10. Time Trend Estimation for Main sectors 

Variable Coefficient Std. Err. T-stat P-value 95% CI 

const 1.6938 0.1753 9.66 0.0000 [1.3488 – 2.0387] 

year_centered 0.0058 0.0054 1.07 0.2845 [-0.0049 – 0.0165] 

      

Source: The author's own calculations. The data has been processed and presented by the author based on an econometric analysis of 

time trends for the primary industries 
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Table 11. Time Trend Estimation for Other Sectors 

Variable Coefficient Std. Err. T-stat P-value 95% CI 

const 1.3215 0.0771 17.14 0.0000 [1.1698 – 1.4731] 

year_centered 0.0004 0.0021 0.21 0.8335 [-0.0037 – 0.0045] 

Source: The author's own calculations. The data has been processed and presented by the author based on an econometric analysis of 

time trends for other industries. 

 

Separate random effects models were estimated for supported and unsupported sector groups: 

 Among FIR-supported sectors, the time coefficient is positive (β = 0.0058), but not statistically 

significant (p = 0.2845), suggesting a mild upward trend in embeddedness over time. 

 For unsupported sectors, the time trend is essentially flat and insignificant (β = 0.0004, p = 0.8335), 

indicating no structural improvement in terms of intermediate input contributions. 

These results suggest that while FIR-supported sectors tend to have higher average embeddedness, this 

difference is structural rather than driven by recent dynamics. 

Non-parametric Comparison: 

Mann-Whitney U test (main > other): p-value = 0.0000 

A Mann–Whitney U test was performed to compare the distribution of row multipliers between supported 

and unsupported sectors. The result (p < 0.001) strongly supports the hypothesis that FIR-backed sectors are 

consistently more embedded as suppliers in the national production system. 

 

Table 12. Annual Average Row Multipliers 

Year Main Sectors Other Sectors Year Main 

Sectors 

Other Sectors 

2012 1.6409 1.3633 2017 1.7376 1.3058 

2013 1.6909 1.3252 2018 1.7521 1.3430 

2014 1.7068 1.2894 2019 1.6920 1.3417 

2015 1.6625 1.3017 2020 1.6540 1.2943 

2016 1.6552 1.2987 2021 1.7455 1.3517 
Source: The author's own calculations. The data are processed and presented by the author based on the results of an econometric 

analysis of average annual output multipliers by sector 

 

Descriptive analysis reveals that FIR-supported sectors maintained consistently higher embeddedness 

multipliers in all years from 2012 to 2021. The gap remained stable over time: 

 In 2012, the average row multiplier for supported sectors was 1.64, compared to 1.36 for others. 

 By 2021, this grew slightly to 1.75 vs. 1.35, confirming that the structural difference is persistent. 

 

Table 13. Summary Statistics by Group 

Group Mean Std Dev Count Min Max 

Main Sectors 1.6938 0.9825 310 1.0028 7.6297 

Other Sectors 1.3215 0.4704 370 1.0000 3.1535 

Source: The author's own calculations. The data has been processed and presented by the author based on the results of a statistical 

analysis of output multipliers by industry groups 
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Supported sectors had a higher mean (1.69) and wider standard deviation (0.98), indicating greater 

heterogeneity in supplier roles among them. 

Unsupported sectors had a lower mean (1.32) and a narrower range, suggesting more limited integration as 

providers of intermediate goods and services. 

 

Figure 2. Boxplot Analysis of Embeddedness Multipliers 

Source: The author's own calculations and visualization based on the results of the analysis of engagement multipliers 

(embeddedness multipliers) 

 

This distribution exhibits key differences: 

 Supported sectors (Group = 1) again show a notably higher median and a wider distribution, confirming 

that these sectors are more diversified and critical providers of intermediate goods and services. 

 The long upper tail and the presence of multiple outliers indicate that several supported sectors play 

exceptionally central roles as suppliers, with some multipliers exceeding 7.0, while unsupported sectors remain 

clustered below 2.0. 

 The distribution for unsupported sectors (Group = 0) is both lower and more compressed, suggesting 

limited participation in inter-industry production chains. 

Together, these visualizations reinforce the statistical findings. Supported sectors consistently demonstrate: 

 Higher forward linkages (output multipliers)—indicating their strong capacity to stimulate the broader 

economy through final demand. 

 Greater backward linkages (embeddedness multipliers)—reflecting their vital role as suppliers within 

national production networks. 

The clear separation in distributions supports the hypothesis that targeted financial support by development 

institutions has enhanced both the systemic demand effects and production embeddedness of key sectors in 

Kazakhstan’s economy. 

Key Differences from Output Multipliers (Forward Linkages): 

1. Wider gap between groups. The average difference in row multipliers between supported and 

unsupported sectors is 0.37, which is notably larger than the 0.11 gap observed for output multipliers. 
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2. Higher variability. Both sector groups exhibit greater dispersion, indicating more heterogeneity in how 

sectors function as suppliers to the broader economy. 

3. Weaker time trends. Temporal dynamics are less pronounced, with interaction terms and time 

coefficients largely insignificant in regression models. 

4. Higher absolute values for supported sectors. FIR-backed sectors consistently show greater 

embeddedness, with some multipliers exceeding 7.6, reflecting deep integration into production chains. 

5. Lower embeddedness in unsupported sectors. Other sectors remain narrowly embedded, suggesting 

limited roles as suppliers. 

Key Findings 

1. Stronger backward linkages in supported sectors. Compared to their forward linkages, supported 

sectors demonstrate substantially stronger connections as input providers to the economy. 

2. The inter-group gap is more pronounced. The difference in embeddedness between supported and 

unsupported sectors is larger and more robust than that of output effects. 

3. Greater volatility in embeddedness effects. Higher standard deviations indicate more uneven 

integration, both across time and between industries. 

4. Less consistent structural trends over time. Unlike forward linkages, embeddedness multipliers show 

no systematic growth trend, reflecting more complex underlying dynamics. 

5. Presence of extreme values. Some FIR-supported sectors display exceptionally high embeddedness, 

pointing to key strategic roles as suppliers in national production networks. 

Implications 

1. Development financing strengthens demand-side effects. The stronger impact on backward linkages 

suggests that institutional support is particularly effective in stimulating supply chains and intermediate 

demand. 

2. Supported sectors generate greater inter-sectoral demand. These sectors act as important anchors for 

upstream industries, increasing their systemic influence. 

3. Greater heterogeneity in outcomes. The wide range of multiplier values reflects sector-specific 

responses to institutional support, suggesting a need for tailored program designs. 

4. High variability signals differentiated transmission. While some sectors exhibit dramatic integration, 

others respond less consistently—highlighting the importance of sectoral diagnostics in policy targeting. 

 

DISCUSSION  

The findings of this study highlight the structural significance of Kazakhstan’s development financial 

institutions (DBK, DAMU, and ACC) in shaping sectoral linkages within the national economy. The consistent 

elevation of both output and embeddedness multipliers among supported sectors points to the catalytic role 

that institutional financing can play in advancing structural transformation. 
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The upward trajectory of output multipliers in supported sectors suggests that FIR programs have helped 

these industries become stronger drivers of downstream economic activity. This reinforces the view that well-

targeted financial interventions can do more than just expand output—they can embed sectors more deeply 

within the fabric of the economy, stimulating demand across multiple layers of production. 

The analysis of embeddedness multipliers adds an important dimension. Sectors supported by DFIs not 

only generate higher forward linkages but also appear to integrate more fully as suppliers within broader value 

chains. This dual effect suggests that development finance in Kazakhstan contributes to both the depth and 

breadth of structural connectivity. However, the greater variability observed in backward linkages also 

indicates that the magnitude of impact is not uniform across sectors. Differences in technology, scale, and 

absorptive capacity may shape how effectively sectors respond to investment and establish themselves as 

critical input providers. 

The widening gap in multiplier levels between supported and unsupported sectors over time is particularly 

noteworthy. It may reflect cumulative gains from long-term investment policies and persistent programmatic 

support. At the same time, it raises important questions about the trajectory of non-supported sectors and the 

potential need for broader diffusion of structural benefits. 

Overall, the study emphasizes that the strategic targeting of finance matters—not just for individual sector 

performance but for the integrity of inter-sectoral dynamics. Development institutions, when aligned with 

structural priorities, can serve as levers for embedding resilience, increasing interdependence, and fostering 

inclusive industrial development. 

The results of the analysis confirm that the institutional mechanisms of financing development in 

Kazakhstan play a key role in restructuring the national economy's structure. Modelling based on intersectoral 

input–output tables revealed not only the quantitative effects of investment flows, but also qualitative shifts in 

the intersectoral configuration. A comparison of the dynamics of output multipliers and rootedness 

demonstrates that systemic financing from national development institutions forms new centers of economic 

growth integrated into the country's production networks. 

The structural significance of the identified trends lies in the fact that financial development institutions the 

Development Bank of Kazakhstan (DBK), the Damu Foundation, and the Agrarian Credit Corporation (ACC) 

act not only as intermediaries between government programs and the private sector, but also as catalysts for 

structural transformation. The sectors they support are beginning to play the role of connecting nodes, thereby 

enhancing production and investment flows in other segments of the economy. Thus, institutional financing in 

Kazakhstan can be considered as a systemic mechanism for multiplying structural effects. 

The significance of the results lies in proving that development financing creates a rootedness effect, 

indicating the sector's ability to be more than just a recipient of funds - it is an active element of the production 

network. High rooting coefficients suggest that the industry is becoming a supplier of intermediate products 

and services to other sectors, thereby creating horizontal channels for the spread of economic activity. It means 

that investments directed through development institutions not only increase output in a particular industry but 
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also strengthen the interdependence between sectors, thereby increasing the stability of the entire economic 

system. 

For Kazakhstan, where resource concentration and limited diversification have been observed for many 

years, such effects are of strategic importance. The growth of multipliers in non-resource industries suggests 

that government financing mechanisms can effectively compensate for market constraints by directing 

investments into structurally significant segments. It is essential for regions with narrow industry 

specialization, where development institutions are becoming a tool for smoothing territorial imbalances. 

An analysis of the dynamics of output multipliers has shown that the structural effect of exposure increases 

with time. Sectors receiving support under industrial and innovative development programs demonstrate a 

higher rate of expansion of intersectoral ties compared to industries not included in the programs. It confirms 

that the institutional consistency of policy plays a crucial role: sustainable financing is not limited to short-

term stimulation of production. Still, it forms long-term relationships between producers, consumers, and 

suppliers of intermediate goods. 

The revealed effect of differentiation between supported and unsupported sectors has a crucial theoretical 

consequence. It shows that the formation of structural advantages is not an automatic result of economic 

growth. A conscious institutional strategy is required, in which financial resources are directed to sectors with 

the most significant potential for multiplication. This approach shifts the focus of industrial policy from 

quantitative indicators (the volume of loans, subsidies, and benefits) to qualitative parameters the level of 

technological ties, the degree of integration, and the share of intersectoral supplies. 

The practical significance of the work lies in the fact that intersectoral analysis makes it possible to assess 

not only what development institutions support, but also how it affects the overall structure of the economy. 

In Kazakhstan, where statistical data on program effectiveness is often limited, the input–output methodology 

provides an objective way to measure synergetic effects. The application of this model in the strategic planning 

system can improve the accuracy of the selection of priority areas of support and contribute to the formation 

of programs focused on intersectoral relations, rather than on individual industries. 

The scientific significance of the study lies in the fact that it complements the theoretical framework on the 

institutional economics of development, demonstrating the relationship between financial structures and 

intersectoral relationships. Unlike most previous studies, which consider financial institutions primarily as 

sources of liquidity, this work shows their role as structural intermediaries influencing the architecture of the 

national economy. This approach enables us to transition from evaluating short-term effectiveness to 

examining long-term systemic changes. 

Further interpretation of the revealed patterns indicates the presence of an asymmetry of structural effects. 

Supported sectors generate positive externalities for related industries, while non-supported sectors remain less 

integrated and subject to market fluctuations. It indicates the need for a more balanced resource allocation 

strategy that would take into account not only the current potential of the industry but also its ability to form 

new cross-industry relationships. 
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The significance of the results increases in the political and economic context. For Kazakhstan, transitioning 

to a knowledge- and innovation-based economy is impossible without effective development institutions that 

can ensure long-term investment flows. The study confirms that it is through the mechanisms of intersectoral 

relations that development institutions can turn into systemic drivers of industrialization and sustainable 

growth. Measuring their effectiveness should include not only financial indicators, but also structural 

coefficients of interaction with other sectors. 

The revealed patterns allow us to propose the concept of a structural multiplier of development, which 

reflects not only the direct impact of investments on output, but also their indirect effect through distribution 

through economic networks. The application of this concept in strategic planning opens up the possibility of 

forecasting the secondary effects of government support, which makes investment management more accurate 

and rational. 

In the context of international practices, the results of the study complement the understanding of the role 

of development institutions in countries with economies in transition. Kazakhstan provides an example of how 

a limited but institutionally built financial sector can offer a sustainable structural impact. It confirms the need 

not only to attract investments, but also to institutionalize them in a way that promotes intersectoral exchange, 

technological renewal, and regional balance. 

Policy Implications 

These findings offer several actionable insights for Kazakhstan’s industrial, fiscal, and structural policy 

agenda: 

1. Reinforce Targeted Industrial Support 

Sectors with high and growing output and embeddedness multipliers should remain central to FIR 

programming. These sectors act as transmission hubs, amplifying both downstream and upstream economic 

activity. 

2. Monitor Dual Structural Spillovers 

Program evaluations should integrate both forward and backward multiplier diagnostics into appraisal and 

impact assessment. This would ensure that supported sectors contribute meaningfully to system-wide 

structural development. 

3. Balance Support Between Core and Emerging Sectors 

While prioritizing high-multiplier sectors, complementary measures should aim to uplift underperforming 

but strategic industries — including those with high job creation potential or innovation capacity but 

currently low embeddedness. 

4. Enhance Institutional Coordination 

Closer alignment between DBK, DAMU, and ACC is necessary to maximize structural spillovers and avoid 

fragmented support. Coordinated planning is especially critical where cross-sectoral integration (e.g., 

industry + transport) is needed. 
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5. Modernize Input–Output Monitoring Systems 

The analytical value of multiplier-based approaches underscores the need for regularly updated and 

disaggregated input–output tables. Kazakhstan’s statistical institutions should invest in maintaining a 

dynamic I-O framework to support evidence-based industrial strategy. 

 

CONCLUSION  

This study provides empirical evidence that targeted financial support from Kazakhstan’s development 

financial institutions—DBK, DAMU, and ACC—has contributed to the structural deepening of supported 

sectors within the national economy. By combining input–output multiplier analysis with econometric 

modelling over the period 2012–2021, we demonstrate that sectors receiving institutional financing exhibit 

higher levels of both output and embeddedness multipliers. These sectors not only generate greater downstream 

economic impact but also become more integrated as suppliers within inter-industry value chains. 

The observed widening gap in multiplier values between supported and unsupported sectors suggests that 

the cumulative effects of development finance extend beyond short-term production gains, contributing to 

longer-term structural transformation. Particularly strong effects were found in industries such as construction, 

healthcare, transport equipment, and metallurgy—sectors that align closely with national industrial policy 

priorities. 

The findings reinforce the strategic importance of aligning financial interventions with sectoral 

development goals and highlight the utility of multiplier-based indicators in guiding future investment 

programs. Moreover, they suggest that enhanced institutional coordination and updated input–output 

monitoring can further improve the design and evaluation of public support instruments. Overall, the study 

contributes to a growing body of evidence that development finance, when well-targeted, plays a critical role 

in fostering inclusive and interconnected economic systems. 
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ABSTRACT 

 
In this paper, we explore the nature of the in global value chains (GVCs). Using the trade in value-added (TiVA) 

framework, we decompose traditional trade flows into their foreign- and domestic-value-added components and assess 

several standard indicators of GVC participation and positioning over the period from 2010 to 2022. This decomposition 

enables a more nuanced understanding of how these small, open economies are integrated into international production 

networks and how their roles have evolved over time. Our analysis reveals that, despite their similar economic structures 

and strategic orientations toward European integration, the Baltic countries exhibit notable differences in their positions 

within global value chains. All three countries are predominantly downstream in GVCs, reflecting their specialisation in 

processing imported inputs for export. However, Latvia has shown the most balanced position since 2010, with its GVC 

position index improving after 2017—an indication of increasing engagement in more value-generating segments of 

global supply chains, possibly due to closer economic ties with the European Union and a growing role as an intermediary 

in regional trade. An additional strategic priority for all three countries is the development of energy infrastructure. 

Recent efforts to synchronise power grids with the EU and enhance connections to European electricity markets have 

bolstered energy security and economic resilience, supporting more stable participation in GVCs. Sectors such as IT, 

engineering, and chemicals, particularly in Lithuania and Estonia, have benefited from this enhanced infrastructure, 

enabling them to adapt more effectively to global market fluctuations. 
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INTRODUCTION 

International trade has undergone a significant transformation in recent decades (Alessandria et al., 2023; Zhan, 

2021). It is increasingly characterised by the fragmentation of production processes across geographical 

borders, giving rise to global value chains (Baldwin, 2013; Bjelić, 2013; Dallas, 2015). For small open 

economies, active participation in global value chains is considered crucial for economic development. 

Namely, engagement in global value chains is widely considered to offer avenues for knowledge and 

technology transfer from multinational enterprises to participating economies, facilitating the adoption of 

advanced imported inputs, and ultimately fostering domestic productivity growth (OECD, 2013). For 

economies with limited domestic markets, access to foreign markets through global value chains is crucial for 

leveraging economies of scale and driving technological upgrading (Benkovskis et al., 2020). 
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Despite the critical role of global value chain participation for the economic performances of the Baltic 

States, a comprehensive and long-term analysis of their specific integration and upgrading trajectories within 

these global production networks remains somewhat under-researched. Few of the existing prior studies have 

offered some valuable insights into aspects of their involvement. For instance, Dzemydaitė, Šidlauskaitė-

Riazanova, and Bartkevičius (2023) employed a gross exports decomposition framework to evaluate changes 

in the Baltic States' participation in global value chains at bilateral and sectoral levels from 2000 to 2014, 

observing a growth primarily driven by foreign value-added. Benkovskis et al. (2020) explored the firm-level 

learning-by-exporting effects within global value chains for Latvian and Estonian companies, focusing on 

productivity, employment, and wages across different global value chains-related activities. Finally, Yashiro 

et al. (2017) highlighted Latvia's lagging participation in global value chains compared to other Baltic states 

and proposed policy measures to boost its integration and productivity. These contributions provide valuable 

insights, particularly at the micro and mesoeconomic levels. However, a broader macroeconomic perspective, 

encompassing all three Baltic economies over a more recent and extended period, and utilising harmonised 

metrics to capture long-term trends and responses to recent global shocks, is largely lacking. 

This paper aims to address this research gap by investigating how the Baltic States have participated in 

global value chains. It analyses their participation and positioning in global value chains, examining their 

backward and forward linkages and value-added structuring, during the period 2010-2022. The results of our 

analysis provide insights into the structural characteristics, international competitiveness, and economic 

resilience of these small open economies. 

The primary contribution of this study is the provision of a comparative, long-term empirical analysis of 

GVC participation and positioning across the Baltic economies using a consistent set of macroeconomic 

metrics derived from multi-region input-output tables. By adopting a macroeconomic lens, this research 

identifies general trends in their global value chains engagement, offering a broad perspective. Our analysis 

incorporates the most recent available data, extending up to 2022. This temporal scope of the analysis enables 

the inclusion and examination of the impact of significant recent global shocks, such as the COVID-19 

pandemic and evolving geopolitical issues, which have not been comprehensively addressed in previous 

literature on the Baltic States' integration into global value chains. In doing so, this paper reveals the extent 

and specific patterns of involvement of Baltic states in global value chains, as well as their vulnerabilities 

inherent in their integration into global production networks. 

The remainder of this paper is structured as follows. In the next section, we provide a brief review of the 

literature concerned with characterising the global value chains involvement of countries. Next, we describe 

the methods and data sources we used in the analysis. In Section 3, we present the results of our study, 

discussing the nature of involvement of the Baltic states in global value chains, with a particular focus on the 

comparative aspects of the analysis and the implications related to the current geopolitical situation. The final 

section concludes. 
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LITERATURE REVIEW  

In recent decades, global value chains (GVCs) have become a key structure of the world economy, determining 

not only the distribution of production tasks but also stability, innovative development, and environmental 

consequences. A review of modern scientific literature enables the outline of a multidimensional picture of 

the factors that influence the participation of countries and firms in the GVC, as well as the related challenges 

and opportunities. 

One of the central areas of analysis is the stability of the GVC to shocks. At the industry level, risk 

management models are available, particularly in the pharmaceutical and medical industries, where decisions 

regarding the placement and control of supply chains are crucial for maintaining continuity of supply (Sacco 

et al., 2025). At the macro level, uncertainty in the partner country reduces integration in the GVC, whereas 

internal uncertainty, conversely, can stimulate regionalisation, as shown in African material (Okah Efogo & 

Awoa Awoa, 2025). At the firm level, similar patterns are observed, where uncertainty about economic policy 

limits their participation in international production networks, especially in the presence of a financing 

shortage. However, access to a trading loan allows these adverse effects to be mitigated (Reddy et al., 2025). 

At the same time, financial restrictions and weak liquidity among companies as a whole weaken their ability 

to modernise, although participation in the GVC itself can partially mitigate these risks (Errico et al., 2025). 

Thus, the stability of global chains is determined by the totality of corporate strategies, the quality of national 

institutions and the availability of financial resources. 

The key condition for successful integration in the HCS is the institutional environment and trade policy. 

Studies show that measures to protect competition - both formal and actual - strengthen countries' participation 

in international production networks. However, the effect of legal norms is expressed more strongly and is 

subject to nonlinearity (Ezzat & Zaki, 2025). In the agricultural sector, multilateral integration through the 

WTO continues to play a crucial role, often surpassing regional trade agreements (Kim & Steinbach, 2025). 

Digital trade is emerging as a new direction, with digital rules reducing transaction costs, contributing to deeper 

integration and the improvement of labour division (Luo & Xiao, 2025). These results suggest that institutional 

quality and the legal framework shape both opportunities and limits to participation in the GVC. 

An environmental prospect is becoming more significant. A simple comparison of added value and carbon 

footprint reveals that the distribution of Co₂ emissions along the chain obeys a different logic, forming a 

descending curve rather than a U-shaped trajectory characteristic of added value (Schwarzbauer et al., 2025). 

Modernisation of supply chains and technological advancements can reduce carbon emissions, making 

environmental transformation a key part of the integration strategy (Yang et al., 2025). For the European 

Union, a carbon risk index (CRI) has been developed, which enables the identification of sectors critical to 

carbon-intensive imported flows, thereby opening up opportunities for a targeted rechoring policy (Tobarra et 

al., 2025). The environmental aspect becomes an integral part of the HCS analysis, determining the direction 

of technological updates. 
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Technologies and digitalisation, in turn, are directly related to the positioning of countries and firms in 

global networks. A more central position contributes to an increase in innovative activity (Yu et al., 2025). 

Within the framework of the “one belt, one path” initiative, it was revealed that participation in the GVC 

stimulates sustainable technological innovations, especially when there is a favourable environment for the 

renewal of knowledge (Ali & Wong, 2025). In the European context, digitalisation enhances regionalisation 

and strengthens intra-union ties (Giunta et al., 2025). For firms, cross-border transactions become a crucial 

factor. In high-tech industries, the favourable situation in the GVC enhances the success of international 

mergers and acquisitions, promoting innovation (Liu et al., 2025). 

Regional studies emphasise that there are no universal integration trajectories into the HCS. South Asia is 

characterised by limited and mainly reverse integration, which is restrained by tariffs, weak infrastructure, and 

regional fragmentation (Bhusal, 2025). Great Britain is experiencing a shift from globalisation to 

regionalisation in a post-bureaucratic reality (Hošoff & Majzlíková, 2025). In South Korea and Spain, 

participation in the GVC has a contradictory effect on growth and structural transformation (Lee et al., 2025). 

Dependence on raw material resources often hinders improvement in positions within the GVC, which is 

especially noticeable in cases of low institutional quality (Doamba, 2025). The social aspect is also important: 

participation in international chains does not always contribute to reducing informal employment, and 

sometimes even strengthens it (Rohit, 2025). 

Finally, a special place is occupied by the role of finance. At the country level, financial development and 

the accessibility of services contribute to integration in the State Committee for the GRI, which is especially 

noticeable in Africa (Mignamissi et al., 2025). At the company level, the position in the global network 

influences their financial behaviour: enterprises with higher added value in the chain tend to reduce cash 

reserves by adjusting their liquidity management strategy (Li et al., 2025). These results once again emphasise 

that participation in the GVC and the financial environment mutually determine each other. 

The effectiveness of a business is considered a result of a combination of institutional conditions, financial 

availability, and strategic positioning of companies in global and regional networks. Participation in chains of 

creating cost not only optimises costs and increases innovative potential, but also forms resistance to external 

shocks, determining the long-term competitiveness and development of firms (Stamatev & Angelova, 2024; 

Jašková et al., 2024; Kalmus et al., 2024; Msosa et al., 2024; Koe et al., 2024). 

Digitalisation is a key factor in the transformation of modern businesses, forming new models of interaction 

and resource distribution. It reduces transaction costs, enhances integration into global value chains, and 

facilitates the acceleration of innovation. Digital infrastructure and skills become the basis of competitiveness, 

determining the stability of companies (Peclinovský et al., 2024; Jurgelāne-Kaldava et al., 2024; Mugunzva & 

Manchidi, 2024; Ambrusevič & Gomienė, 2024) and their ability to adapt to the dynamic environment of the 

world economy. 

This has also been evident in the Baltic States. Beyond trade costs and manufacturing capabilities, 

knowledge‑intensive services can operate as upstream enablers of GVC participation. Latvia’s early transition 
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to e-banking and remote financial services in the 2000s signalled the development of ICT-intensive service 

capabilities that serve as inputs into the broader economy (Kaže et al., 2007). Interviews with Latvian banking 

executives and sector data from that period documented how the diffusion of internet and mobile banking 

reconfigured competition and shifted entry barriers toward data/IT competencies, with finance and 

communications services increasingly providing “key inputs to the rest of the economic system” (Kaže et al., 

2007). 

At the same time, firm‑level e‑readiness lagged behind consumer adoption: surveys of 175 Latvian SMEs 

in 2010–2011 found that while corporate homepages were ubiquitous, only 12% enabled online payments and 

most companies underused core e‑tools (blogs, multilingual content, social‑network integration), indicating 

untapped scope for digital upgrading (Ščeulovs et al., 2011). 

However, the adoption of technologies is influenced by local sociocultural factors. For instance, local 

human value profiles shape sectoral demand and the ease of upgrading in services. Latvia shows meaningful 

regional variation—e.g., more individualistic “self‑centred/domestic” orientations in Kurzeme versus more 

“traditionalist” orientations in Latgale—supporting differentiated tourism and service propositions (Kaže, 

Škapars, & Ščeulovs, 2011). Incorporating value‑aware targeting into service‑export strategies can raise the 

effectiveness of upgrading policies. Methodologically, emerging image-based instruments that infer value 

hierarchies from respondent-selected images offer a complementary way to segment populations and may help 

anticipate value-linked adoption propensities relevant for digital and green transitions (Kaže, Bolinskis, & 

Kurovs, 2022). 

Human resource management in the context of a globalised economy extends beyond traditional personnel 

administration, becoming a strategic tool for enhancing business efficiency. It encompasses the development 

of competencies, the establishment of a corporate culture, and the stimulation of innovation. (Dimitrov et al., 

2024; Body et al., 2024; Hunková & Havierniková, 2024; Laužikas et al., 2025; Haurovi & Chilunjika, 2024). 

Competent work with personnel enhances an organisation's adaptability to external challenges, strengthens 

stability, and provides long-term competitive advantages.  

Cooperation in modern business is a crucial mechanism for enhancing the competitiveness and 

sustainability of organisations. It facilitates the joint use of resources, the exchange of knowledge, and the 

distribution of risks, which is especially significant in the context of global supply chains. Cooperation between 

firms and countries helps accelerate innovation, reduce transaction costs, and facilitate the formation of stable 

network ties. (Bilczak, 2024; Chytilová et al., 2024; Anya et al., 2024; Meyer, 2024; Chackiewicz & Orłowska, 

2024). In the long run, cooperation becomes the foundation for sustainable development and strategic growth. 

To conclude, the research corps demonstrates that the GVC is a complex multilayer phenomenon, where 

innovations, ecology, finances, institutions and stability are intertwined in a single logic. Politicians should 

adopt an integrated approach, focusing on strengthening the legal and institutional environment, developing 

digital and financial infrastructure, stimulating technological modernisation, and considering carbon risks. 
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Only such an integrated strategy will enable countries and companies to derive stable benefits from 

participating in global cost creation. 

 

METHODS AND DATA  

Our study employs a descriptive approach to analyse the evolving dynamics of global value chain participation 

and the position of the Baltic states. Our objective was to identify patterns and the countries’ involvement in 

the global value chains and assess their potential vulnerabilities in the context of global production 

fragmentation. Our approach is primarily exploratory, seeking to identify interesting trends in the integration 

of Estonia, Latvia, and Lithuania into the global economy. 

The analytical framework is based on the value-added decomposition of gross exports, proposed by 

Koopman, Wang, and Wei (2014). This framework offers a more precise understanding of trade flows by 

disaggregating gross exports into their domestic and foreign value-added components, moving beyond 

traditional gross trade statistics, which can obscure the true origin of value creation and induce double counting 

in trade flows (Biyik, 2023; Bjelić, 2013).  

Key measures derived from this decomposition include foreign value added, domestic value added and 

domestic value added in exports. Foreign value added measures the value of imported intermediate inputs 

incorporated into a country's exports. It serves as a measure of "backward participation" in global value chains, 

indicating the extent to which a country relies on foreign inputs for its export production. Domestic value 

added represents the value added generated within the exporting country that is ultimately incorporated into 

its own exports. Finally, domestic value added in exports shows the domestic value added embodied in other 

countries’ exports. It is considered a measure of forward participation, reflecting a country's upstream position 

in GVCs by contributing to the exports of others (Mattoo et al., 2013). 

Using these key components, we calculate several indicators of the Baltic states' involvement in global 

value chains. First, we determined the domestic component in exports, as the share of domestic value added in 

a country's exports (Yu & Luo, 2018). The indicator captures the domestically generated content of the exports 

of observed countries. 

Second, we calculate the participation index and its components - backward and forward linkages. 

Participation index was determined as the sum of foreign value added and domestic value added in exports 

divided by gross exports. Its components, the linkages, are derived as individual foreign value added and 

domestic value added in exports’ proportions to gross exports. Backward linkages indicate the reliance of the 

observed economy’s exports on imported inputs. Forward linkages signify a country's contribution of 

intermediates to other nations' export production. 

Next, we determine the position index. This index characterises a country's relative position within global 

value chains, either upstream or downstream. It is calculated as the log ratio of domestic value added in exports 

and foreign value added (Aslam et al., 2017; Liu et al., 2022). Positive and higher values indicate a more 

upstream position where a country's value added is extensively used in the exports of other countries, compared 
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to its reliance on imported intermediates. Conversely, negative and lower values of the index indicate a 

downstream position of the country in global value chains (Bjelić et al., 2020). 

The sample for this study focuses on the Baltic states: Estonia, Latvia, and Lithuania. This selection was 

motivated by the characteristics of these small, open economies, for which integration into global value chains 

is particularly critical for economic growth and competitiveness. Furthermore, understanding their engagement 

in global value chains is particularly important, given their inherent sensitivity to global economic fluctuations 

and recent geopolitical challenges. 

The time frame for the analysis spans from 2010 to 2022. This period is chosen to capture the post-global 

financial crisis recovery and subsequent evolution of trade patterns. It also encompasses critical recent events, 

such as the disruptions caused by the COVID-19 pandemic and the geopolitical shifts that have impacted 

global supply chains, allowing for an examination of both the resilience and vulnerability of economies within 

global value chains. To thoroughly examine the aftermath of the COVID-19 pandemic and the effects of 

geopolitical disruptions, ideally, we would need to observe the period until 2024. Unfortunately, due to 

technical limitations resulting from the requirements for determining trade in value-added indicators, which 

rely on national input-output tables, the data required for calculating GVC indicators are available only up to 

2022 in all primary sources, including the UNCTAD Eora and OECD TiVA databases. For this reason, we 

limit the calculations of GVC indicators to the specified year and consider trade dynamics based on official 

data up to 2024, drawing some implicit conclusions about the latest dynamics of global value chain 

participation over the past two years. 

MRIO‑based measures necessarily reflect what is recorded in national accounts. In small open economies 

with historically salient grey‑economy practices, official statistics may understate specific flows. Survey 

evidence from Latvia suggests that higher tolerance of cash-in-hand transactions is linked to self-centred value 

orientations and a greater acceptance of proper tax payment, aligning with traditionalist, community-oriented 

values (Kaže et al., 2011). This implies that (i) some domestic value creation may be unobserved and (ii) shifts 

in social norms could alter reporting behaviour over time, subtly affecting measured DVA/FVA shares. 

Year‑to‑year movements in position indices should therefore be interpreted with appropriate caution. 

Data for foreign value added, domestic value added and domestic value added in exports are obtained from 

the UNCTAD Eora Multi-Region Input-Output database (Casella et al., 2019). Other derived indicators 

previously discussed were calculated by the authors using the Eora data. Gross exports data were sourced from 

UNCTADStat. 

 

RESULTS AND DISCUSSION 

In this section, we present the results of our descriptive analysis of the participation of Estonia, Latvia, and 

Lithuania in global value chains. We examine the extent of participation by the Baltic states in the global value 

chain, as well as the linkages that contribute to this participation. The results of this segment of the analysis 

are presented in Figures 1-3.  
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Figure 1. Dynamics of Estonia’s Participation in Global Value Chains (2010-2022) 

Source: Authors’ calculations 

 

In Figure 1, we examine the participation characteristics of Estonia in global value chains. Backward 

linkage has consistently been higher than the forward linkage throughout the observed period. This pattern 

indicates Estonia's substantial reliance on imported intermediate inputs for its export-oriented production. This 

implies that Estonia is positioned in the downstream segments of global value chains, where it primarily 

processes foreign-sourced components for re-export. The sum of backward and forward linkage reflects 

Estonia's total participation in global value chains, showing high levels of integration into the global production 

network. 

During the first half of the observed period, Estonia's participation in global value chains was relatively 

stable. Backward linkage was consistently high, ranging from approximately 0.503 in 2015 to 0.543 in 2011, 

indicating high levels of integration into international supply chains, particularly as a consumer of intermediate 

goods. Concurrently, forward linkage, representing the domestic value-added incorporated into other countries' 

exports, also demonstrated a stable, albeit lower, presence, fluctuating between 0.247 in 2012 and 0.259 in 

2010. 

A notable shift in Estonia's integration into global value chains occurred around 2016, when both backward 

and forward linkages experienced a sharp decline. Backward linkage decreased from 0.503 in 2015 to 0.406 

in 2016, representing a substantial reduction in the country's demand for foreign inputs. Similarly, forward 

linkage decreased from 0.249 in 2015 to 0.195 in 2016. This synchronised decline suggests a structural 

adjustment or a broader economic reorientation that affected both the input and output dimensions of Estonia's 

participation in global value chains. 
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Following the sharp contraction, the period from 2017 to 2022 witnessed a return to dynamics similar to 

the first half of the observed period, with participation in global value chains driven mainly by backward 

linkages. However, the overall participation remains at a considerably lower level compared to the period 

preceding 2016, and the relative importance of backward linkage slightly decreased.  

Backward linkage stabilised at a lower level than its pre-2016 values, generally ranging between 0.414 in 

2017 and 0.454 in 2018, before settling around 0.43-0.44 in the most recent years. Forward linkage 

demonstrated a more pronounced recovery and subsequently maintained higher levels compared to the initial 

post-decline period, ranging from 0.274 in 2018 to 0.266 in 2022. Considering the latest trade-related 

developments of 2023 and 2024, and the probable responses of Estonian exporters, it is likely that both forward 

and backward participation will decrease, with forward linkage gaining significance. While backward linkage 

continued to dominate, its relative importance slightly diminished in the later period as forward linkage 

regained and slightly surpassed its pre-2016 peak values. This suggests a subtle shift, where Estonia may have 

increased its role as a provider of intermediate goods to global markets, thereby contributing a greater share of 

domestic value-added to international production processes. Despite these fluctuations and the structural shift, 

the fundamental characteristic of Estonia's GVC participation —namely, a higher reliance on foreign inputs 

over domestic value-added contributions to external supply chains — remained similar throughout the entire 

observation period. 

 

Figure 2. Dynamics of Latvia’s Participation in Global Value Chains (2010-2022) 

Source: Authors’ calculations 

 

The dynamics of Latvia's participation in global value chains, as shown in Figure 2, indicate a prominent 

role for its forward linkage, which signifies the domestic value-added embedded in other countries' exports. 

This is a notable distinction from other countries in the region, highlighting Latvia's contribution as a supplier 
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of intermediate goods and services to international production processes, and possibly, the lower complexity 

of its export-oriented production. 

Between 2010 and 2015, Latvia maintained a relatively balanced structure of participation in global value 

chains. The forward linkage (0.334) marginally surpassed the backward linkage (0.333), indicating that Latvia 

contributed slightly more domestic value-added to foreign exports than it consumed in foreign inputs for its 

own exports. This pattern suggests a specialisation in supplying intermediate goods to global markets, 

particularly relative to the rest of the Baltic region.  

Throughout this period, while backward linkage showed some fluctuations, growing from 0.333 in 2010 to 

0.370 in 2011 before declining to 0.336 in 2015, forward linkage maintained a more stable dynamic. It 

consistently fluctuated between 0.311 and 0.334, indicating a stable contribution of Latvian inputs to 

international supply chains. This suggests a more foundational role for Latvia in global value chains, as a 

provider of intermediate products, rather than an assembler utilising foreign components. It could also reflect 

the specific structure of foreign capital present in the economy (Kastratović & Krivins, 2025; Kastratović et 

al., 2024). 

In 2016, both backwards and forward linkages experienced a substantial decline. Forward linkage, which 

had been relatively robust, dropped from 0.311 in 2015 to 0.205. At the same time, backward linkage also fell 

from 0.336 to 0.263. This synchronised contraction resulted in a decrease in Latvia's participation in global 

value chains. However, following this sharp contraction, the period from 2017 to 2022 witnessed a recovery 

of participation in global value chains, driven mainly by forward linkage. Namely, after a slight rebound in 

2017 (0.208), forward linkage surged to 0.337 in 2018, not only recovering its pre-2016 levels but also slightly 

exceeding its peak from 2010. For the remainder of the period until 2022, forward linkage consistently 

maintained elevated levels, ranging from 0.323 to 0.329, consistently surpassing backward linkage. Backward 

linkage also recovered but stabilised at a lower level, between 0.300 and 0.323. This sustained relative 

significance of forward linkage indicates specialisation of Latvia as a supplier of intermediate goods and 

services to the global market. It suggests a strategic positioning where Latvia's domestic value-added 

components are increasingly integral to the production processes of other countries, implying its upstream 

position within global value chains. However, the latest developments could result in a slight repositioning of 

the country in 2023-2025, as its exporters reorganise their sourcing of inputs towards the domestic market. 

Lithuania's participation in global value chains from 2010 to 2022, disaggregated into its backward and 

forward linkages, is presented in Figure 3. Much like Estonia, Lithuania exhibits dominance of backward 

linkage over forward linkage, which is even more pronounced. This indicates Lithuania's reliance on imported 

intermediate inputs for its domestically oriented export production, positioning the country predominantly in 

the downstream segments of global value chains. 

Between 2010 and 2015, Lithuania's participation in global value chains remained stable. Backward linkage 

consistently maintained high levels, ranging from approximately 0.516 in 2015 to 0.551 in 2011. Concurrently, 
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forward linkage was considerably lower and remained relatively stable, fluctuating between 0.188 in 2015 and 

0.206 in 2010. 

 

Figure 3. Dynamics of Lithuania’s Participation in Global Value Chains (2010-2022) 

Source: Authors’ calculations 

 

In 2016, both backwards and forward linkages experienced a decline. Backward linkage decreased from 

0.516 in 2015 to 0.456 in 2016, indicating a considerable reduction in the country's reliance on foreign inputs, 

possibly adapting to the changes in commodity markets previously discussed. Similarly, forward linkage 

decreased from 0.188 in 2015 to 0.151 in 2016. This parallel contraction across both dimensions suggests a 

broader systemic shock stemming from the external economic environment.  

Between 2017 and 2022, Lithuania's participation in global value chains experienced a recovery. Backward 

linkage gradually rebounded, reaching 0.516 in 2018, nearly restoring its pre-2016 levels, before stabilising 

around 0.491-0.504 in the subsequent years. Forward linkage also demonstrated considerable recovery, surging 

from 0.158 in 2017 to 0.216 in 2018, surpassing its pre-2016 peak and maintaining these elevated levels, 

generally ranging from 0.211 to 0.213, through to 2022. These values suggest that Lithuania, although still 

heavily reliant on foreign inputs, may have increased its role as a provider of intermediate goods and services 

to global markets, contributing a marginally greater share of domestic value-added to international production 

processes than in the initial period. Despite these shifts, the fundamental characteristic of Lithuania's 

participation in global value chains remained similar. 

The analysis of the Baltic states' participation in global value chains reveals both shared trajectories and 

distinct integration strategies. While all three demonstrate substantial integration in global value chains and 

are of similar economic size and openness, their specific roles and evolving specialisations within global value 

chains exhibit notable differences, particularly in the relative importance of backward and forward linkages. 
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All the observed countries have high levels of participation in global value chains throughout the entire 

analysed period, which is comparable to other small open economies in the European Union. 

Another commonality is that all three Baltic states simultaneously experienced a decline in both backward 

and forward linkages in 2016, suggesting a response to a global trade contraction of 2015-2016 and the 

corresponding structural adjustment. Despite this shared shock, the post-2016 recovery and subsequent 

evolution of global value chains participation reveal distinct integration strategies. Estonia and Lithuania 

consistently exhibit a predominant reliance on backward linkages throughout the entire period, signalling a 

downstream positioning in global value chains. This indicates that both Estonia and Lithuania primarily 

function as processors or assemblers, heavily dependent on imported intermediate inputs for their export-

oriented production. In contrast, Latvia’s integration in global value chains is characterised by a significant 

role of its forward linkage. This consistent dominance of forward linkage indicates a distinct upstream 

specialisation, where Latvian exporters positioned themselves as supplier of intermediate goods and services 

to international production processes. 

 

Figure 4. Position Index Dynamics in Baltic States 

Source: Authors’ calculations 

 

We compared the position of the Baltic States in global value chains, using the position index, graphically 

represented in Figure 4. The index provides an insight into the economies' relative position within global value 

chains: whether they primarily operate in more upstream (or downstream segments of the chain. A higher and 

positive index value suggests a more upstream orientation, whereas a lower and negative value indicates a 

more downstream position. 

Across the observation period, all three Baltic states generally maintained a relatively downstream position 

in global value chains, albeit with differing levels of such positioning. Like many small and open economies, 

the Baltic states engage in activities that involve processing imported intermediate inputs for export, reflecting 

their positioning. Furthermore, substantial inward foreign direct investment is often associated with a more 
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downstream position, as foreign capital inflows frequently target manufacturing operations that utilise 

imported components (Kastratović, 2023), while resource-seeking activities could be associated with more 

upstreamness (Kastratović & Vasiljevic, 2018). Similarly, a focus on high-tech manufacturing exports can also 

result in a more downstream position (Banerjee & Zeman, 2022; Fernandes et al., 2021).  

A comparative analysis also reveals differences among the three countries. Lithuania consistently occupies 

the most downstream position within the GVCs. Its index values started at approximately -0.239 in 2010. 

Generally, they fluctuated in the range of -0.21 to -0.26 throughout the period, reaching their most downstream 

point at -0.261 in 2011 and 2013, before showing a slight trend towards a less downstream position by 2022 

(-0.208). Estonia, while also consistently in a downstream position, generally maintained a pronounced 

downstream position than Lithuania. Starting at -0.187 in 2010, Estonia's position became slightly more 

downstream in the early years, reaching -0.212 in 2011. However, it then demonstrated a clear upward trend 

(becoming less harmful) for the remainder of the period, stabilising around -0.12 to -0.13 in the latter half of 

the 2010s. Both countries exhibit a trajectory of position index value over time that suggests a gradual shift 

towards a relatively more upstream role. 

In contrast, Latvia holds a unique position in global value chains within the region. It commenced the period 

in 2010 with an index value of 0.001, indicating a near-neutral position balanced between forward and 

backward linkage. Over time, until 2017, the county was slightly shifted to a more downstream role, reaching 

its most negative point at -0.066 in 2017. Following this, Latvia experienced a pronounced shift from a 

downstream to an increasingly upstream position, contrasting with the position of other Baltic states.  

The data provided in Table 1 shows the geographical structure of foreign value-added embedded in the 

Baltic States' exports in 2022. The relatively large shares of multiple regions indicate a diverse origin of the 

intermediate inputs that contribute to the exports of Estonia, Latvia, and Lithuania. 

 

Table 1. The Structure of Foreign Value Added in the Baltic States (2022) 

Source Region / Destination Estonia Latvia Lithuania 

Africa 1.9 2.0 1.5 

Asia 8.8 6.6 6.9 

China 13.0 5.4 7.2 

CIS 18.1 26.8 37.6 

EU 44.5 48.0 36.7 

Europe (Other) 6.7 5.8 5.3 

NAFTA 5.2 3.4 3.4 

Oceania 0.4 0.5 0.3 

South and Central America 1.3 1.5 1.2 
Note: The values are expressed in percentages.  

Source: Authors’ calculations 

 

A commonality for all three nations is that the majority of foreign value-added originates from two 

dominant regions: the European Union (EU) and the Commonwealth of Independent States. This pattern is a 

prevalent characteristic of small and open economies in the Eastern European Union. It reflects both their deep 
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economic integration with Western European partners and their persistent historical and geographical trade 

ties with their Eastern neighbours, notably the Russian Federation. These ties had been severed since 2014, 

though, following the start of Russia’s invasion of Ukraine’s Crimea and Donbass regions, which triggered 

gradually growing economic sanctions between the EU and Russia. This particularly contributed to 

accelerating the shift of the Baltic States' economies towards the EU. 

The European Union stands as the single largest source of foreign value-added for both Estonia and Latvia, 

reflecting the profound economic integration within the single market. Latvia exhibits the highest reliance on 

EU-sourced value-added at 48.0. This strong dependency signifies the integration of the two economies within 

EU-centred value chains, which is positively affected by harmonised regulations, reduced trade barriers, and, 

in some cases, geographical proximity. In contrast, Lithuania, while still having a substantial EU contribution 

at 36.7%, demonstrates a comparatively lower reliance on the EU for its foreign value-added than the other 

Baltic states. 

Another unique feature of Lithuania is the notably high level of CIS-sourced value-added share in foreign 

value-added structure, which, at 37.6%, surpasses even the expected dependency on the EU. Latvia also shows 

a substantial, though lower than Lithuania's, reliance on CIS value-added at 26.8%. For both Lithuania and 

Latvia, these high values are caused by imports of carbon-based fuel imports (Janeliūnas, 2023). This could 

imply a strategic challenge concerning supply chain resilience and diversification, particularly in light of 

evolving geopolitical dynamics and potential trade disruptions with CIS countries.  

In response to threats to energy supplies, the Baltic states began taking steps to diversify their energy 

sources. One such significant step was the construction and launch of the Klaipėda Liquefied Natural Gas 

Terminal in 2014, which became a key asset for ensuring energy security for both Lithuania and the other 

Baltic states. This project opened access to the global natural gas market and also symbolised a strategic shift 

to more diversified energy sources. 

To ensure uninterrupted power supplies, Lithuania, Latvia, and Estonia permanently disconnected from the 

Russian power grid on February 8, 2025. The Baltic states are gradually connected to the European Grid, the 

second-largest synchronous grid in the world, which also includes Turkey, Ukraine, and Moldova. For the 

Baltic states, energy independence means diversifying their energy suppliers, broadening their energy mix, 

and increasing their utilisation of renewable energy sources, such as solar and wind. These sources are not 

only environmentally friendly and sustainable, but also help reduce dependence on carbon-based energy 

sources, thereby reducing their environmental impact. Importantly, the Baltic countries are actively developing 

cooperation with neighbouring regions, strengthening energy integration with the European Union. This 

enables them to utilise neighbouring countries' energy resources and develop new technologies as their energy 

needs evolve. These efforts, on the one hand, contribute to increased energy and economic security in the 

region. At the same time, on the other hand, they open up new opportunities for strategic growth and strengthen 

the Baltic countries' position in the global economy. 
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The Klaipeda LNG terminal and the project for synchronisation with the European Energy System (EU) 

create conditions for more active and competitive participation by the Baltic countries in global supply and 

production chains. The development of energy infrastructure allows these countries to reduce their dependence 

on unstable energy sources and facilitates more effective participation in global production and trade networks. 

Diversification of energy supplies through the LNG terminal and connection to the Scandinavian and European 

electricity markets also contributes to increased opportunities for attracting foreign investment, which is an 

important aspect for strengthening the Baltic countries' position in global value chains. 

Recent comparative work on green and sustainable spatial development in Latvia and Lower Silesia 

highlights energy security, spatial coordination (including urban–rural linkages), and stakeholder engagement 

as key drivers of regional upgrading (Miszczak et al., 2024). The study emphasises Latvia’s policy focus on 

aligning economic activity with environmental quality and utilising tourism and resource stewardship to 

enhance societal well-being—an agenda that complements the supply-chain resilience measures discussed 

here. Framing transport-energy nodes within a broader spatial strategy can thus reinforce the Baltic states’ 

ability to sustain upstream linkages while reducing single-supplier risk (Miszczak et al., 2024). 

The existing findings from other regions suggest that activities of multinationals related to global value 

chains could affect firm-level decisions regarding energy use, which could provide an avenue for addressing 

this potential vulnerability (Kastratović & Lončar, 2025). Finally, it is worth mentioning that Estonia's reliance 

on CIS value-added is notable at 18.1%. However, it is significantly lower compared to its southern 

neighbours, indicating a relatively more diversified or Western-oriented input sourcing strategy. 

Beyond these dominant regional blocs, other parts of the world also contribute to the Baltic States' foreign 

value-added, although to a much lesser extent. Asian countries, and specifically China, constitute a minor but 

significant component of the global economy. Estonia shows a combined 8.8% from Asia and 13.0% from 

China, indicating a more pronounced direct reliance on Chinese value-added compared to Latvia (6.6% from 

Asia and 5.4% from China) and Lithuania (6.9% from Asia and 7.2% from China). This suggests that Estonia's 

manufacturing sector may be more deeply integrated into Chinese value chains, potentially reflecting 

specialisation in more technologically intensive industries that source inputs from East Asia. Other regions, 

such as Europe (excluding the European Union), NAFTA, Africa, South and Central America, and Oceania, 

contribute relatively smaller percentages to the overall foreign value-added across all three countries, 

indicating a broad but less concentrated sourcing from these markets. 

Finally, we compare the Baltic states in terms of their contribution to value-added in foreign exports, as 

shown in Table 2. 

In all three countries, there is a clear dominant share of the European Union, whose exporters incorporate 

the majority of the Baltic states' value-added in their own exports. This further corroborates previous evidence 

of a deep and extensive integration of the Baltic economies into the single European market. This pattern is a 

natural consequence of the Baltic states’ membership in the European Union, which reduces trade barriers, 

harmonises regulations, and, overall, facilitates the flow of intermediate goods and services across member 
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states. Considering the changes in the United States trade policy, it is likely that the structure will further 

change in 2023-2025, with a declining share of NAFTA in the destination structure of value added, as well as 

declining shares of other regions closely associated with NAFTA. The corroboration of this hypothesis, 

however, requires more data that is currently not available. 

 

Table 2. The Structure of Domestic Value Added Exported by the Baltic States (2022) 

Destination Region / Source Estonia Latvia Lithuania 

Africa 0.3 0.4 0.3 

Asia 2.1 1.9 1.7 

China 0.7 0.6 0.8 

CIS 2.3 3.0 2.9 

EU 90.0 89.3 90.4 

Europe (Other) 3.2 3.3 3.0 

NAFTA 1.0 0.7 0.7 

Oceania 0.1 0.1 0.1 

South and Central America 0.3 0.6 0.2 
Note: The values are expressed in percentages.  

Source: Authors’ calculations 

 

In essence, the Baltic states exhibit a dual integration strategy. While the Baltic states primarily sell their 

own value-added within the EU, they have historically sourced essential raw materials and energy from outside 

this bloc. This input sourcing strategy was often driven by factors such as geographical proximity, established 

infrastructure from the Soviet era, and competitive pricing for these resources. Consequently, the sourcing of 

foreign value-added is more diversified than the distribution of the Baltic states’ own value-added in other 

partner economies. The strong EU orientation of their exports of domestic value added provides economic 

benefits, such as market access and potential spillover for indigenous domestically oriented firms in the future, 

exposure to advanced technologies, and integration into stable legal and institutional frameworks. However, it 

also implies a degree of vulnerability to broader economic trends or policy shifts within the EU. For instance, 

a slowdown in major EU economies could directly impact the demand for Baltic-sourced, domestically added 

value. 

 

CONCLUSIONS 

Despite sharing similar economic models and strategies, the Baltic countries exhibit significant differences in 

their market positions and participation in global value chains. These differences manifest themselves in both 

the structure of foreign trade and in the various sources of foreign added value that contribute to these 

countries' exports. The position index, used to assess countries' positions in global value chains, demonstrated 

that all three Baltic countries maintain a predominantly downstream position in the chains, which is typical of 

small and open economies focused on processing imported resources for subsequent export. However, there 

are several differences in the degree of this downstream positioning and the dynamics of change. 
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Based on an analysis of the index's indicators, Latvia has demonstrated the most balanced position since 2010, 

with a trend toward improving its position in global value chains. Although its index starts at a virtually neutral 

level (0.001), the country ranks lower by 2017 (-0.066), with a clear upward trend since 2017, indicating 

Latvia's increasing role in global value chains. This shift is likely due to Latvia's strengthening ties with the 

European Union and the country's growing role as an intermediate link in the supply chains of goods and 

services for larger regional economies. Lithuania, on the other hand, despite significant efforts to deepen its 

economic integration with the EU, maintains the lowest ranking in the index, which may indicate its high 

dependence on the processing of commodities from the CIS, such as carbon fuels. Estonia, in turn, exhibits a 

pattern where its index initially deteriorates and then stabilises at higher levels, which may indicate a gradual 

increase in its role in production chains focused on more technologically advanced industries associated with 

the export of high-tech products. 

A comparative analysis of the structure of foreign value added in the Baltic countries' export flows also 

confirms these trends. The data show that the Baltic countries receive the largest share of their foreign value 

added from the European Union, confirming their deep economic integration into the EU single market. Latvia, 

however, demonstrates the highest dependence on EU value added, at 48.0%, indicating its significant 

involvement in European production chains. Lithuania, in turn, although remaining highly dependent on the 

EU (36.7%), is characterised by a significantly higher contribution of CIS countries to its foreign value added, 

amounting to 37.6%. This figure is likely due to the high share of imported carbon fuels and other raw materials 

from Russia and other countries in the CIS. Estonia also receives some of its value added from the CIS 

countries. However, its dependence on this region is significantly lower (18.1%), which may indicate a more 

diversified economic structure and less dependence on its eastern neighbours. Estonia, thanks to its more 

Western-oriented foreign trade strategy, exhibits lower levels of dependence on CIS countries, which may be 

the result of successful diversification of energy and production sources. At the same time, reducing energy 

dependence remains a pressing issue for all three countries, which requires continued efforts to deploy 

renewable energy sources and develop infrastructure for natural gas imports. 

One of the most important aspects facilitating the Baltic countries' integration into global value chains is 

their ability to participate in broader trade networks through the European Union. Synchronising their power 

grids with the EU and connecting to various European electricity markets enables the Baltic countries not only 

to mitigate the risks associated with energy dependence but also to participate more actively in transnational 

production processes, where the stability of energy supplies is crucial. For example, Lithuanian and Estonian 

companies operating in sectors such as IT, mechanical engineering, and chemicals can more flexibly respond 

to changes in the external economic situation and adapt promptly to new conditions, thereby ensuring 

uninterrupted production and competitiveness. 

Furthermore, it is worth noting that the Baltic countries will continue to face several challenges in global 

value chains related to changes in the foreign economic policies of major trading partners, primarily the United 

States. Changing US trade policy could impact the economic structure of the Baltic countries. Therefore, the 
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Baltic countries will need to actively adapt to the new conditions by improving their competitiveness, 

developing more resilient supply chains, and diversifying sources of external value added. 

Overall, it can be concluded that the Baltic countries, despite varying degrees of dependence on various 

sources of external value added, retain their role as an important element of the European economic and energy 

infrastructure. Deepening integration with the EU and further diversification of energy sources, along with 

efforts to reduce dependence on CIS countries, will play a crucial role in strengthening their resilience to 

external shocks. In the long term, successful adaptation of the Baltic countries to changes in global value chains 

and the development of innovative and sustainable energy solutions will enable these countries to maintain 

their positions within the European Union and internationally. 
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