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                                                     ABSTRACT  

The thesis examines the influence of digital transformation on capital structure adjustment in 

non-financial firms’ enterprises throughout Europe (Southern Europe, Western Europe and 

Eastern Europe). It seeks to evaluate the impact of digital adoption on enterprises financial 

decision-making and capital structure adjustment by integrating essential control variables like 

firm characteristics (Firm size, tangibility, profitability, non-debt tax shield), board 

characteristics (board size, board gender diversity and board meeting), and macro-economic 

characteristics (GDP and Inflation). The analysis utilizes a dataset of 514 non – financial 

enterprises selected from an original pool of firms across 51 European countries from 2010 to 

2023. The data was obtained from Refinitiv Eikon (LSEG) platform to guarantee relevant and 

reliable financials and digital transformation metrics. Equally important, a comprehensive 

analytical methodology is utilized to assess the relationship between digital transformation and 

capital structure adjustment, incorporating descriptive analysis, correlation analysis, Panel 

GMM regression analysis, and Robustness of results. The Panel GMM technique allows to 

account for endogeneity and to evaluate the dynamic adjustment organizational undertaking in 

response to digital improvements. The outcomes indicated that digital transformation had a 

positive and substantial effect on capital structure adjustment, as positive relationships between 

board size, frequency of board meetings, tangibility, and firm size. However, profitability, 

board gender diversity, and inflation all had negative effects; and the non-debt tax shield and 

GDP were found to be statistically insignificant. In addition, this thesis advances significant 

insights into company management, policymakers and researchers, clarifying the effects of 

digitalization on financial resilience and decision making within the European non-financials’ 

firms. It also utilizes publicly accessible data on digital transformation adoption and firm non-

financial, which could not reflect internal corporate strategies and difficulties. Because the 



IV 
 

thesis is restricted to European businesses, it is less applicable to non-financial firms’ and may 

not be fully applicable to firms with different economic contexts or legal environment; as well 

as its timeframe may not represent long-term patterns in the CSA and digital usage. For future 

studies, it is highly recommended to incorporate supplement qualitative findings perspectives 

from case studies. The results can be more broadly applicable if the research is conducted on a 

worldwide scale. Morever, it is important to evaluate how various sectors adjust to the digital 

transformation in financial decision-making industry and to carry on specific studies in regard.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



V 
 

Table of Contents 

DECLARATION .................................................................................................................... I 

ACKNOWLEDGMENT ....................................................................................................... II 

ABSTRACT ......................................................................................................................... III 

Tables ................................................................................................................................ VIII 

Chapter 1: Introduction ......................................................................................................... 1 

1.1. Introduction ................................................................................................................ 1 

1.2. Background ................................................................................................................ 3 

1.3. Problem Statement ..................................................................................................... 6 

1.4. Research Question ..................................................................................................... 7 

1.5. Research Aim and Objective ..................................................................................... 7 

1.6. Contribution ............................................................................................................... 8 

1.7. Research limitations ................................................................................................... 9 

1.8. Thesis Structure ....................................................................................................... 10 

1.9. Conclusion ............................................................................................................... 11 

Chapter 2: Literature Review ............................................................................................... 13 

2.1 Introduction .............................................................................................................. 13 

2.2 Theoretical Background ........................................................................................... 13 

2.2.1 Trade-off Theory ...................................................................................................... 13 

2.2.2 Pecking-order Theory .............................................................................................. 15 

2.2.3 Agency Theory......................................................................................................... 16 

2.3 Previous studies and Hypothesis Development ....................................................... 19 

2.3.1 Digital transformation and capital structure adjustment (CSA) .............................. 24 

2.4  Conclusion ............................................................................................................... 28 

Chapter 3: Methodology ...................................................................................................... 30 

3.1. Introduction .............................................................................................................. 30 

3.2. Sample Used ............................................................................................................ 30 



VI 
 

3.3. Research Model ....................................................................................................... 31 

3.4. Measurement of Variables ....................................................................................... 33 

3.5. Model Development ................................................................................................. 34 

3.5.1. Dependent Variables: Capital Structure Adjustment ............................................... 34 

3.5.2. Independent variable: Digital Transformation ......................................................... 34 

3.5.3. Control Variables ..................................................................................................... 35 

3.5.3.1 Firms Characteristics ........................................................................................... 36 

Firm Size .............................................................................................................................. 36 

Tangibility ............................................................................................................................ 37 

Profitability........................................................................................................................... 37 

Non-Debt Tax Shield ........................................................................................................... 38 

3.5.3.2 Board Characteristics ........................................................................................... 39 

Board Size ............................................................................................................................ 39 

Board Gender Diversity ....................................................................................................... 40 

Board Meetings .................................................................................................................... 40 

3.5.3.3 Macro-Economic variables ...................................................................................... 40 

Inflation ................................................................................................................................ 40 

GDP ...................................................................................................................................... 41 

3.6 Conclusion ............................................................................................................... 41 

Chapter 4: Results and Analysis .......................................................................................... 43 

4.1 Introduction .............................................................................................................. 43 

4.2 Results ...................................................................................................................... 43 

4.2.1 Descriptive statistics ................................................................................................ 43 

4.2.2 Correlation Matrices ................................................................................................ 45 

4.2.3 Panel GMM Regression Analysis ............................................................................ 46 

4.2.4 Robustness of results................................................................................................ 51 

4.3  Discussion and Analysis .......................................................................................... 54 



VII 
 

4.4   Conclusion .................................................................................................................... 56 

Chapter 5: Conclusion ......................................................................................................... 57 

5.1 Introduction .................................................................................................................... 57 

5.2 Conclusion ............................................................................................................... 58 

5.3 Research Limitation ................................................................................................. 59 

5.4 Recommendation for Future research ...................................................................... 60 

References ............................................................................................................................ 61 

Appendix (Published paper) ................................................................................................... 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VIII 
 

Tables  

Table 1: Summary of Expected impacted based on the previously mentioned theories  

Table 2 Selected literature review 

Table 3: Sampling Procedure 

Table 4: Means of Measuring Variables 

Table 5: Descriptive Statistics 

Table 6: Correlation analysis 

Table 7: The Panel GMM regression Results 

Table 8: Robustness of results 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter 1: Introduction 

1.1. Introduction  

Over the last few decades, digital transformation has redefined the operational and strategic 

frameworks of enterprises across all sectors (Vial, 2021). The digital transformation, 

henceforth referred to as DT, is aged upon the world economy. As technology advances, 

companies are progressively incorporating digital tools, automation, and data-driven decision-

making into their operations to improve effectiveness and competitiveness (Rehan et al., 2023). 

Digital transformation has altered how an organization functions, reflecting the shift from 

traditional organizational logic to a new digital organizing logic (Yoo et al., 2010). Global 

attention has been drawn to digital transformation’s financial impact on businesses and the 

previously unheard-of prospects it offers. Digital transformation affects the entire organization, 

including internal and external users, particularly in relation to business models, operational 

procedures and user experiences which connect the entire supply chain for goods, services and 

consumption  (Tabrizi et al., 2019). European companies, propelled by swift technical progress 

and legislative structures that promote digital integration, have experienced substantial 

transformations in their finance approaches (Van Veldhoven & Vanthienen., 2022). 

Digital transformation is defined as continuous process of leverage emerging digital 

technologies, such as block-chain, social media and cloud computing, artificial intelligence, 

mobile technology the Internet of things (IOT) and big data analytics to accomplish business 

model innovation and facilitate value co-creation (Wu et al., 2021). It strengthens companies’ 

access to diverse funding options, diminishes information asymmetry, and enhances operational 

efficiencies—elements that enable adjustments in capital structure (Luo & Jiang, 2022). In 

addition, it has generally motivated expanding information availability, boosting information 
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conversion rate, and decreasing information asymmetry, as well enhancing corporate 

governance capabilities and business performance (Henriette et al., 2015). 

Industry integration and the emergence of new industry sector are fueled by digital 

transformation, which promotes the development of digital goods and services (Almeida et al., 

2020), and helps non-financial firm to enhance their skills and processes while boosting value 

creation, distribution and capture (Corsaro et al., 2022). Digital transformation demonstrates 

how it affects their financial operational and innovation performance well as the examination 

of their mechanisms (Qi et al., 2022).  

To achieve high quality, sustainable development and to improve non-financial performance, 

digital transformation is strategically crucial. Economic effects study on the integration of 

digital and real economics is supported both theoretically and empirically by the impact that 

digital transformation has on their non-financial performance (Thi Viet Nguyen et al., 2021). 

Non-financial performance can be greatly improved by raising the caliber of internal control 

through digital transformation, which strengthens companies’ access to diverse funding options, 

diminishes information asymmetry, and enhances operational efficiencies—elements that 

enable adjustments in capital structure (Luo et al., 2022); so companies in Europe may enhance 

their leverage ratios to maintain competitiveness and ensure sustained long-term growth, 

especially in sectors undergoing a swift technological transition. 

Finding the ways for firms to successfully manage the difficulties of incorporating digital 

technologies while preserving their conventional organizational structure is beneficial, and it 

is  imperative to evaluate this landscape by better comprehending digital transformation 

(Sarang et al.) in non-financial enterprises.. Businesses can make sure to maintain the 

advantage of their current procedures while implementing the adjustments required for digital 

expansion by concentrating on striking a balance between the need.  
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1.2. Background 

The background study helps in investigation how firms might modify their financial plans to 

meet the need of digital innovation while preserving their financial stability and 

competitiveness in a business climate that is changing quickly. This change has significantly 

impacted company models and productivity, and it is also pivotal in determining corporate 

financial decisions, especially regarding capital structure (Nguyen-Thi-Huong et al., 2023). The 

integration of digital technologies impacts risk management, investment plans, and financing 

requirements, ultimately affecting how companies reconcile debt and equity within their 

financial frameworks (Zhao et al., 2024) 

Non-financial organizations in a variety of industries are being reshaped by digital 

transformation, which has a significant impact on their capital structure, operating strategies 

and long-term viability. This transformation has an impact on several important areas for such 

organizations, as working capital management innovation performance and the adoption of 

sustainable practices. Equally important, corporate governance, organizational culture and risk 

management must be rethought in light of digital transformation, necessitating a flexible 

approach to strategic decision-making financial planning (Siswanti et al., 2024), stressing the 

fact that such transformation describes how traditional businesses strategically integrate many 

facets of digital technology to boost their profitability and competitiveness  (Tu et al., 2022). 

Digital transformation refers to changes in society and industry in regards to the usage of digital 

technologies, where company’s strategies are necessary for firms to embrace the impact of it 

and to drive better operational performance, thus improving the production techniques, 

optimizing work task operations and enterprise management effectiveness with lower cost, and 

increasing their capacity to handle financial difficulties  (Wang et al., 2022). 

For the non-financial firm’s capital structure adjustment is a crucial component of financial 

strategy, especially when they adjust to shifting internal demands and market conditions. This 
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idea describes how businesses realign their debt and equity balance to achieve financial 

objectives, like maximizing profitability, preserving financial flexibility and lowering capital 

costs. According to research, a company’s financial structure has significant impact on how 

well it overall performs, particularly when it comes to changes in the economy and new 

business model (Kedzior et al., 2020). Businesses constantly modify their capital structure in 

dynamic economic situation to maintain their competitiveness financial stability and ability to 

finance expansion or innovation plans (Kristofik et al., 2022), where numerous factors such as 

changes in the company model, market condition, and firm specific elements as liquidity and 

development potential, have an impact on this adjustment process (Khan et al., 2024). However, 

studies on rising economy show that businesses frequently have particular difficulties when 

adjusting their capital structure because they have to take into consideration both internal and 

external financial demand (Črnigoj et al., 2009).  

To ensure that the result accurately reflects the connection among variables of interest, control 

variables are incorporated into the analysis to account for any influences on the dependent 

variable. For instance, three factors: firm characteristics (Firm size, tangibility, profitability, 

Non-debt tax shield), board characteristics (board size, board gender diversity and board 

meetings), and macro-economic characteristics (GDP and Inflation) may be taken when 

examining the capital structure adjustment in order to avoid confusing the connection among 

company and financial choices and its success (Bilgin, 2023). 

Income, assets and workforce are main factors for any firm size describing an organization. 

Economics of scale, more market power, and improved financial flexibility are frequently 

advantages of larger businesses that affect their capital structure and profitability (Udayasankar, 

2008). Tangible assets, that businesses own, are usually described by tangibility, as machinery 

real estate and equipment, so the company debt level and profitability may be impacted by the 

collateral that tangible assets offer for loans, leading to the fact that businesses with more 
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physical assets are more accessible to obtain finance (Campello, 2007). One important measure 

of a company’s performance and financial health is profitability. It shows how businesses can 

turn a profit in relation to their income, equity or assets. Profitability businesses are more likely 

to reward shareholders, pay off debt and reinvest in their operations (Akhmadi et al., 2020). 

Corporate financial decisions are impacted by non-debt tax shield (Sarang et al.), since firms 

can take advantage of tax saving through NDTS instead of debt to acquire tax deductions, thus 

companies with higher depreciation charges typically utilize less debt (Gabrielli, 2023).   

Board efficacy in governance and decision making are influenced by its size. Larger boards 

could result in inefficiencies or problems with coordination, even though they might bring a 

variety of viewpoints. On the other hand, smaller boards function more effectively but lack 

varied input (Jenter et al., 2023). However, a well-structured setting for strategic decision-

making performance evaluation and compliance assurance are usually offered by regular board 

meetings. These are crucial for discussing corporate policies and handling any problem 

pertaining to governance (Schwartz-Ziv et al., 2013). More important, the diversity of board 

gender is improving organizational performance and becoming more widely acknowledged. 

Businesses with more female board members typically make well decisions, perform better 

financially and are more innovative (Al-Shaer et al., 2016).  

One of the main macro-economic characteristics is GDP which is the total value of goods and 

services generated in a nation. It is frequently employed to determine whether an economy is 

expanding or contracting. Economic growth is typically indicated by a rise in GDP, whereas a 

recession is shown by a fall (Shiferaw, 2023). The rate at which prices for goods and services 

generally increase, reducing purchasing power, is referred to as inflation. Hyperinflation can 

cause economic instability, yet moderate inflation is a sign of developing economy. Inflation 

and GDP have complicated connection and if inflationary pressure is not well controlled, it 

may impede economic progress (Xiong, 2023). 
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1.3. Problem Statement  

There are several important concerns highlighted through looking at difficulties encountered 

by non-financial firms undergoing digital transformation and capital structure adjustment. Non-

financial companies frequently have trouble adjusting their financial plans and organizational 

structure to meet the need of digital innovation.  

In past studies, firms faces problems undergoing the DT, which effects the business structure, 

as it clearly emphasizes and influences on business culture and leadership role in order to fill 

knowledge gap in miscellaneous areas (Vial, 2021). One of the major problems among 

financial and digital strategies is a significant obstacle that may result in inefficiencies and 

losing any chance to create value. Businesses may experience financial difficulties if the capital 

structure adjusted is not adaptable enough to meet demand of digital transformation (Han, 

2024). Firming resistance to change, especially in traditional non-financial sectors that are used 

to legacy systems and practices, is another difficulty. Culture changes and leadership are often 

necessary for implementing digital transformation, which can cause conflict if the company’s 

structure is inflexible or management and staff are not in agreement (Westerman et al., 2011). 

Furthermore, it could be challenging for non-financial businesses to obtain enough financing 

for digital projects without changing their capital structure adjustment that might have a serious 

effect on their long-term stability and financial health (Fang et al., 2024). 

Focusing on such challenges and problems in non-financial organizations embracing digital 

transformation are the main objective of this thesis, especially those modifying their capital 

structure to satisfy the expectations of digital transformation in corporate environment, such as 

organizational resistance to change financial burden of investing in digital assets, the 

integration of financial and digital strategies, and the flexibility needed in capital structure 

adjustment to foster innovation. These issues are especially implanted in the European 

countries approaching digital transformation, and particularly shaped by a variety of economic 



7 
 

situations, regulatory framework and focus on sustainability. Consequently, it is important to 

address the intricacies of digital transformation and foundation for future research.    

1.4. Research Question 

 How does digital transformation influence capital structure adjustment in non-financial 

European companies? 

 What role do control variables play in the relationship between the capital structure 

adjustment and digital transformation? 

These inquiries clarify the intricacies of how organizational and financial dynamics are altered 

by digital transformation, giving investors and shareholders a greater understanding of how it 

affects traditional businesses’ performance and decision-making procedures. 

1.5. Research Aim and Objective  

The main aim of this thesis is to fill the gap by examining how digital transformation impacts 

the capital structure adjustment, with a particular implementation on the control variable 

characteristics like firm characteristics (firm size, tangibility, profitability, non-debt tax shield) 

board characteristics (board size, board gender diversity and board meeting), macro-economic 

characteristics (GDP and inflation) that are influencing the process. The European countries 

are frequently used as the main point of research connected to the non-financial firms. The 

thesis looked at the effect of digital transformation on dynamic capital structure adjustment and 

located that it may improve a company transparency for the management team and investors, 

reduce information asymmetry and increase financial adaptability which hasten the pace of 

capital structure change (Ye Chen et al., 2023).  

Non-financial firms partially adapt to their capital structure adjustment. According to the 

previous literature, non-financial firms and environmental elements both have substantial 

capacity to explain the best possible capital structure adjustment. The result shows that the shift 
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to an ideal capital structure is accelerated by digital transformation (Frain et al., 1996). It will 

be more definitive to show how digital transformation affects the rate of capital structure 

adjustment without focusing on non-financial enterprises from various countries. Examining 

how digital transformation effects on non-financial companies is equally significant for future 

research might be conducted in this area (Aniūnas et al., 2009) 

Moreover, only a few studies have explored the interplay among the digital transformation and 

control variables. They mainly focus on technology transformation to handle liability, equity 

allocation, risk management impacts, investment plan and financing decisions. The main 

objective of this thesis is to identify distinct and unexplored avenues by which digital 

transformation might increase capital structure adjustment, make simplified measures, and 

endorse the attitude of constant enhancement in European non-financial firms (Zhao, et al., 

2024).  

1.6. Contribution  

This thesis enhances the current literature by providing a thorough examination of the 

relationship between digital transformation and capital structure adjustment, particularly in the 

European market. It fills the gap in several ways; firstly, it diverges from prior studies that 

concentrated exclusively on the financial determinants of capital structure by including the 

impact of technical improvements, thereby offering new perspectives on how digitalization 

affects corporate finance decisions (Teo Piaw et al., 2024). The results provide significant 

insights for policymakers, corporate executives, and investors, highlighting the critical role of 

digital transformation in financial decision-making. Secondly, this is the first empirical 

evidence that the relationship between digital transformation and the adjustment of capital 

structure is controlled by firm characteristics (firm size, tangibility, profitability, and non-debt 

tax shields), board characteristics (board size, board gender diversity, and board meetings) and 

macroeconomic variables (GDP and inflation). The existing literature has not fully studied how 
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these control variables interact with digital transformation and capital structure adjustment 

within non-financial firms. The lack of integration of these gaps creates a space for 

understanding the specific difficulties and opportunities for European non-financial 

organizations.  

This thesis provides insight for the future managers and investors to offer practical insights into 

the way that structural changes and digital transformation affect European non-financial 

companies, especially when it comes to control factors. The findings provide management with 

recommendations on how to improve performance and efficiency by streaming firm’s structure 

and coordinating them with digital transformation projects. The thesis helps in highlighting the 

comprehension of how particular modification, impacted by digital transformation might 

enhance competitive advantage, resources allocation and decision making. 

After the result analysis is clarified for future investors how these structural changes impact 

value creation and business performance, it will highlight how control variables affect and how 

well digital transformation initiatives work. Investors may choose which businesses are most 

suited to use digital transformation to achieve long-term growth and profitability by being 

aware of these characteristics. They can also evaluate possible returns and strategic alignment 

within the European market. 

1.7. Research limitations  

This thesis specially focuses on non-financial firms in European countries (Southern Europe, 

Western Europe and Eastern Europe), which are highly impacted by digital transformation and 

operate in sectors which constitute a significant portion of the European economy. As noted in 

the target section, there is a lack of comprehensive research on non-financial companies in 

European countries, especially about the function of control variables in digital transformation. 

This limitation enables a thorough analysis of how organizational and operational strategies in 
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sectors are impacted by digital transformation. Moreover, this delineation is helpful within 

distinct and technological advancements, and ability to generalize the findings in non-financial 

firms. By focusing on limitations, we emphasize future research to discover the cross-sectional 

analysis of digital transformation on different industries. 

1.8. Thesis Structure  

The structure of this thesis is designed to identify the efficient investigation on the effect of 

digital transformation on capital structure adjustment (CSA) performance in non-financial 

European firms. Each chapter builds the earlier one laying an inclusive base for considering 

the complicated connection among the digital transformation and capital structure adjustment 

(CSA). 

Chapter 2 Literature Review: The implications of digitalization on non-financial firm structure 

are examined in the literature review along with the numerous theories and models that handle 

digital transformation. It also examines capital structure adjustment and how businesses reach 

to outside influences, especially through digital transformation. Control variables are also 

observed in this chapter. To offer contextual insights into difficulties and achievements of 

digital transformation in this region, research centered on European non-financial firms are 

reviewed as well. The chapter ends with a list of gaps and aims in the literature that this thesis 

seeks to address. 

Chapter 3 Methodology: It starts with an explanation of why the selected research design is the 

best method for addressing research issues. The sample strategy is covered in full, along with 

the inclusion criteria and the method used to choose the firms for the thesis. Methods for 

gathering secondary data are explained as the reason behind their choice. Data analysing 

methods will be used, including Correlation Matrix, the Panel GMM regression analysis, 

Descriptive statistics and Robustness of Results. The function of control variables in the thesis 
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is specifically discussed along with how they will include guaranteeing a sophisticated 

comprehension of the connection among capital structure adjustment and digital transformation. 

Chapter 4 Results and analysis discussion: Evaluate the findings considering the body of 

exiting literature. This chapter discusses the results or contradicts accepted theories and models 

by contrasting the findings with those of earlier studies, with emphasis on how research 

advances the knowledge of digital transformation on non-financial firms. It also explains the 

findings considering the literature that was examined in chapter 2, examines the results as 

confirming or refuting earlier research, and discusses the findings of theoretical ramifications 

for comprehending digital transformation on non-financial firms. Finally, the chapter describes 

useful suggestions for managers and investors. 

Chapter 5 Conclusion: In this chapter, the thesis provides an overview of the secondary 

research findings. It summarizes the research with contribution to the areas and highlights how 

advances knowledge of European non-financial firm digital transformation and how the 

structure changes. The chapter defines how these findings can be applied to actual situations. 

It also implements the consequences through a grasp of the effects of digital transformation on 

capital structure adjustment and control variables in European non-financial enterprises. 

1.9. Conclusion  

Chapter 1 established the fundamental knowledge of how digital transformation is gradually 

integrated into the organizational strategies performance across the European non-financial 

firm and moved to shareholder anticipations. This chapter also highlights the problems that 

most businesses encounter like coordinating financial plans with digital objectives, getting past 

firm opposition, and adjusting technologies need without compromising financial security. The 

importance of control variables in influencing these dynamics is also covered in this chapter 

by laying the groundwork for this research. This chapter also investigates these connections 
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and offers insightful information that may help in the next chapters. Finally, it navigates the 

challenges of digital transformation, laying the goal of investigation of this relationship with 

businesses, and offers insightful information for future implementation. 
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Chapter 2: Literature Review 

2.1   Introduction  

To provide an insightful knowledge of digital transformation and its impact on the capital 

structure adjustment of non-financial firms in European countries, Chapter 2 provides a 

thorough assessment of previous studies. This literature study, which examines important 

hypotheses and relevant control variables, provides the basis for the thesis. The hypotheses 

describe expected relationships between capital structure adjustment and digital transformation 

to guide the experimental investigation. 

2.2      Theoretical Background  

2.2.1  Trade-off Theory  

According to the trade-off theory hypothesis, businesses try to weigh the advantage of debt 

against the disadvantages of possible non-financial hardship. By potentially lowering 

operational risks and increasing non-financial sustainability, digital transformation can have 

impact on this balance and enable businesses to more dynamically modify their capital structure 

(Duwe & Duwe, 2022). This theory considers a big public company allowed to use outside 

equity to fund projects, proving that easing a funding constraint is not the reason for making 

bank lenders more stringent. Instead, the company aims to expand bank debt capacity because 

the primary source of external funding market debt results in bankruptcy expenses, keeping 

outside equity in tax disadvantage (Hackbarth et al., 2007).  

According to the trade-off theory, businesses may modify their capital structure to fund digital 

expenditures in relation to digital transformation, balancing the possible advantages of better 

operating efficiency against the risk of higher debt (Serrasqueiro & Caetano, 2015). The trade-

off argument states that business weighs the advantages of the debt like tax benefits may 
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increase the disadvantage of non-financial hardships. This maintenance can be affected by 

digital transformation which may lower operation risks and expenses and increase the appeal 

of debt (Sdiq & Abdullah, 2022). In capital structure higher leveraged companies may be able 

to reduce their overall cost of capital and take use of tax shield, both of which have a beneficial 

effect on the trade-off theory (Cekrezi, 2013). By assuming leverage benefits, trade-off favors 

the use of leverage to build capital structure, and by weighing the advantage of interest 

payments against the expenses of issuing debt, the ideal degree of leverage is reached; for debt-

tax shield reduce anticipated tax liabilities and increase after tax cash flows debt is seen 

favorability in the financial world (Jahanzeb et al., 2013). 

Larger firm sizes typically have reduced risk, which makes them more willing to take on debt, 

so that the boards size may directly benefit company stability through improving the board of 

directors. Inflation has a direct impact on capital structure because debt rises with inflation. 

Businesses are less likely to experience non-financial hardships; so, they can afford to take 

more debt. The tax advantage is diminished by NDTS like depreciation, and increasing GDP 

can have a favorable effect on capital by lowering the Cost of Debt and assessing to better non-

financial market.  

The physical assets can improve a company capacity to take on loan by reducing the likelihood 

of bankruptcies which benefits capital structure (Ahmadimousaabad et al., 2013). The tradeoff 

theory grown more intricate over the last 50 years, particularly in capital structure model of the 

company that aim to depict genuine aspects of a firm surroundings (Fama et al., 2002). 

Companies with a healthy capital structure are not always stressed by profit, so they may focus 

on broader governance goals, such as diversity. Supported by financial stability, more frequent 

and focused board meetings also improve the quality of decision making. (Sarang et al., 2021). 

Trade-off theory states that businesses should take on as much debt as possible to optimize the 

benefits of debt tax shielding and reduce the risk of bankruptcy (Kraus et al., 1973). 
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2.2.2 Pecking-Order Theory  

According to this theory, businesses prioritize their funding sources based on the least amount 

of work, favoring internal funding initially debt second and equity issuance as a last resort. By 

improving an organization capacity internal money through higher efficiency and advancement, 

digital transformation can have an effect on the pecking order by reducing its dependence on 

external funding (Kiliç & Sakalsiz, 2023). 

 Moreover, theoretically, businesses favor internal funding over external financing, as well as 

debt over equity when external non-financial is required. Through its effects on non-financial 

decisions made by firms, digital transformation affects this indication. Due to increased 

operational effectiveness, firms undergoing the digital transformation may create more internal 

money and become less dependent on outside finance (Adair & Adaskou, 2015). 

This thesis demonstrates the relationship among the pecking order theory in firms with different 

attributes in the context of digital transformation. The impact shows that larger businesses 

might still favor internal finances, and technological developments that provide more flexibility 

and effectively which seeking outside capital (Castro et al., 2015). According to this theory, 

businesses prefer inside finance due to irregularity and steer clear of outside of finance. This 

may result is less expensive finance and more stable capital structure adjustment (Frank et al., 

2020). Equally important, this theory states that businesses lack a clear capital structure and 

the capital structure of it is outcome of long-term, hierarchical funding choices (Myers, 1984). 

The size of the firm can influence non-financial decisions, where larger companies can obtain 

external money more easily that has a positive effect on non-financial performance. The 

expenditure outside of finance is simply seen as an impacted inflation which could make inside 

finance more appealing. Increasing profitability typically results in a decrease in requirements 

for outside funding, which may neutrally affect. The expenses of outside finance can impact 
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on economic growth which could favorable effect of non-financial performance (Nuñez Huerta, 

2021). 

The board size may not have a major influence on non-financial performance, thus indicating 

a neutral impact. The NDTS have a largely neutral impact because of their limited direct 

influence on non-financial performance. The tangibility have beneficial influence on capital 

structure performance because they can lessen information and offer additional non-financial 

possibilities (Dissanayake et al.). One of the most features of corporate finance is the pecking 

order theory of capital structure (Li-Ju Chen et al., 2011). However, there is no desired capital 

structure, according to the theory itself, and companies usually prioritize internal finance, debt 

and equity when selecting capital. 

Mainly, companies that prioritize inside finance may have a smaller amount of cash available 

for diversity programs, according to this theory. The results shows that the effect of board 

meeting and gender diversity maybe neural since the businesses may put non-financial security 

ahead of diversity initiatives (Elmoursy, 2020). The current studies specifically aim to examine 

if financing decisions are impacted by a financing approach that results in either from a 

hierarchical order of funding sources section, which can be explained by the existence of 

information asymmetry and the costs of various financing sources, or from the balance between 

debt shield and bankruptcy costs related to debt. In this regards, this thesis aim to determine if 

the financing behavior of SME aligns with the predication of the pecking order theory and the 

positive correlation among debt and firm size was found, which is also consistent with the 

tenets of pecking order theory (Serrasqueiro et al., 2015). 

2.2.3 Agency Theory  

One of the first theories in management and economics literature is the agency theory (Daily 

et al., 2003). This theory investigates the disputes among competing interests that exist between 
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both the shareholder and the leadership of any corporation. Enhancing openness and knowledge 

flow through digital transformation can help reduce agency difficulties and influence capital 

structure choice to better line with the need of shareholder (Chen & Yu, 2011), that the 

differences that arise between the managers and shareholders are examined by this theory. It 

implies that businesses may experience a decrease in information asymmetries and agency 

costs if they implement digital innovation in the context of digital transformation. Because of 

the increased governance and openness, this may result in more effective decision-making and 

possible decrease in the cost of capital (Fang et al., 2023). According to this theory, hoe 

disputes are demonstrated among owners and managers, as well as CEO and creditors, and this 

can influence how businesses finance their operations (Jensen et al., 2019).  

The premise that the debt will help reduce the agency costs among both the managers and 

shareholders, aligning interest and improving the business performance, is supported by the 

proof and agency theories. This is especially important since businesses are using debt to fund 

their digital transformation which can lower the operation effectiveness and increase value 

overall (Hoang et al., 2021). In capital structure, debt can lower agency theory by putting 

manager’s interests in line and lowering their diplomacy. This raises the company worth and 

lessens the possibility of unnecessary administrative expenditure (Ahmed et al., 2023). 

A better monitoring and control system can lower agency costs and as a result a larger firm 

size, which will positively influence the decision of the company size. The bigger board may 

lower the agency expenses and enhance the supervision, and the increases in inflation may 

boost the agency expenses and possibly affect business decisions. In addition, enhancing 

profitability has a favorable effect by balancing management which lowers the agency expenses. 

Higher GDP is associated with better economic performance, collaterals may be provided by 

tangible assets which lower the agency expenses, and NDTS are present which may have a 

determinable effect on the use of debt (Khandelwal et al., 2023).  
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According to this theory, a diverse viewpoint through gender diversity can have a positive 

impact on this agency by enhancing oversight the board meeting. More gender diversity in 

boardrooms can improve dialogues and decision making procedures in meetings since different 

perspectives lessen prejudices and widen the range of decisions that can be made (João et al., 

2023). Idea of agency and developed two strategies in their individuals publications believed 

that the institutional framework is the cause of the agency problem, related to incentives; yet, 

the main notion underlying both views is comparable, principle-agent problem as a result of 

the compensation decision and believed that the issue is not limited to the company but also 

affect society as a whole (Ross, 1973).  

When the future is uncertain, the theory assumes a contractual arrangement among the principle 

and the agent, which can be covered either for finite or infinite periods. Contracting is supposed 

to solve the agency problem in practice, where there are several obstacles, including knowledge 

asymmetry, rationality, fraud and transaction costs. Although they have limited involvement 

in the company, shareholders are mainly interested in maximizing their return. Director’s 

responsibilities are restricted to overseeing managers; their future roles are often uncertain. 

Finally, this theory disregards the managers skills and views them as opportunistic actors. 

(Panda et al., 2017).  

Table 1: Summary of Expected impacted based on the previously mentioned theories 

Variables  Trade-off theory  Pecking-order theory  Agency Theory  

Digital transformation + + +/- 

 

The idea is to assess the impact of the variables using data from earlier research. Table 1 

summarizes the favorable, positive, negative or neutral effect of these variables on the pecking 

order theory, agency theory and trade-off theory. These assessments are compiled from 
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previous studies that examine how businesses optimize their capital structure decisions within 

the context of these theoretical frameworks. 

2.3   Previous studies and Hypothesis Development  

Digital transformation significantly influences a firm’s capital structure adjustment, as the 

transition from equity to debt is driven by enhanced operational performance and reduces the 

risk of bankruptcy. Research has indicated that digital transformation expedites the alteration 

of capital structure adjustment, enabling organizations to respond more swiftly to both 

favorable and unfavorable changes (Olaniyi et al., 2024). 

Equally important, digital transformation may accelerate capital structure adjustments by 

enhancing the stock market or modernizing the bond market. The idea here is that information 

asymmetry can be mitigated through such transformation (Liu & Liu, 2023), resulting in a 

dynamic capital structure adjustment and emphasizing the shift from equity to debt as 

enterprises enhance operational efficiency and reduce expenditures (Xue et al., 2024).  

To establish the theoretical framework and create hypotheses, this section looks at how 

variables interrelated. It will investigate how digital transformation affects capital structure 

adjustment by using the control variables and decisions, then it can be put forth by evaluating 

previous research. Table 2 outlines the sample size and the use of secondary data gathering, 

where a representative sample of businesses going through digital transformation is chosen. 

Regression analysis and structural equation modeling of statistical tests are used to evaluate the 

relationships between variables from earlier studies; as these approaches guarantee validity and 

reliability.  
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Table 2 Selected literature review 

Authors  Countries Year  Sample Size  Methodology  Results  

(Aly, 2020) South 

Africa, 

India 

Brazil   

(9-year 

2013- 

2021) 

  950 The impact of digital 

transformation on 

Productivity   Simple 

Regression  

Shows positive connection 

between Productivity and digital 

transformation. It shows that 

countries focus on digital 

technology for enhancing the 

organization performance    

(Małkowska 

et al., 2021) 

European 

countries 

(EU 

members) 

Year 

(2019-

2022) 

Sample size  

500+firms  

Regression analysis is not 

specifically mentioned in 

this paper. Rather, it 

employs the TOPSIS 

approach and cluster 

analysis to assess and rank 

the degree of digital 

transformation in EU 

countries. 

 

Results disparity in digitization 

among EU member’ states, 

highlighting the necessity of 

focused strategies to encourage 

regional technology development 

coherence. 

(Teng et al., 

2022) 

China  Year 

(2018-

2020) 

500 plus non-

financial 

firms  

Regression of structure 

equation modeling  

In firms, digital transformation 

promotes sustainable 

development. 

(Haryanti et 

al., 2023) 

Brazil    Year 

(2020-

2023)  

80+ firms  Logistics and multi liner 

regression analysis. 

Measurement the 

probability of enterprises 

going through digital 

depending on infrastructure   

and market factor   

The results shows that there is the 

positive connection among the 

digital analysing and market 

factors infrastructure    
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Collectively, prior research highlights that digital transformation improves many facets of 

organizational performance and contributes to economic growth in diverse industries and 

geographical areas. The impact, however, varies based on operational demands and sector-

specific conditions. For instance, non-financial organizations often exhibit higher debt ratios, 

which operate under different structural and regulatory requirements (Kuč et al., 2021). 

(Masoud et 

al., 2023) 

US, 

Germany, 

France, 

UK, 

Canada, 

India, 

China, 

Japan (8 

countries)  

Year 3 

(2019-

2023)  

246 firms  Multiple Regression 

analysis  

Impact of digital 

transformation in customer 

experiences in IT sector  

The results show that their digital 

transformation in customer 

experiences in IT sector with 

implementing IT innovations and 

increasing the organizational 

performances. 

(Ye Chen et 

al., 2023) 

China  11 Year 

(2011-

2021)  

3,855 firms  Dynamic panel regression 

analysis of digital 

transformation  

The pace of capital structure 

adjustment is greatly accelerated 

by digital transformation.  

(Egala et al., 

2024) 

Emerging 

Economy   

Countries 

(not 

specified)   

years 

2020-

2023) 

472 

Employees 

Small-

Medium size 

organizations  

Structural equation 

modeling connection 

among the organization 

performance and digital 

transformation (Linear 

Regression Analysis)  

Results show that there is a 

positive impact of digital 

transformation on organization 

performance.  

(Liu et al., 

2024) 

Singapore 

and China  

 

Year 

(2019-

2020) 

Sample size 

100  

 

Aggregate Regression 

analysis impact of digital 

transformation on the Firm 

performance.  

Results shows that digital 

transformation effects on various 

aspect of firm performance  
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In the context of non-financial institutions, digital transformation refers integrated digital 

technologies into every aspect of corporate activities, radically altering the way these 

companies run and provide value to their clients. It entails utilizing big data analysis, 

blockchain, IOT, AI and other innovation (Wang et al., 2024). Digital transformation affected 

the non-financial institutions in terms of risk reduction, client interaction, operational 

procedures and organizational non-financial performances (Fang et al., 2024). By removing 

boundaries between people, firms and objects, digital transformation is upending companies 

across all industries, developing new goods and services as well as effective business practices. 

These developments are taking place in every industry and among all kinds of organizations. 

But they all have three things in common: the capacity to change non-financial firm models 

and procedures, the empowerment of employees’ creativity and efficacy, and the customization 

of consumer experience. Businesses require an outcome-driven technologically enabled digital 

business platform in order to do this (Schwertner, 2017). 

Given the profound implications of digital technology on nearly every field of a firm’s internal 

and external environment, the development and execution of digital transformation has become 

critical for many pre-digital enterprises. These enterprises are well-established businesses in 

conventional sectors like retails, auto and non-financial services, facing an existential danger 

from the internal economy despite being profitable in the per digital era (Ross et al., 2016). The 

digital transformation strategy has no end in sight, and its focus is continuously shifting. It must 

be updated and rewritten on a regular basis to enhance fresh insights and lessons from ongoing 

execution projects, in order for it to develop new method and techniques (Chanias et al., 2019). 

In non-financial organizations, digital transformation can be only accomplished by integrating 

technological resources to improve company procedures and consumer interactions. This 

transition can also be terminated by a rise in underground finance activities as corporations 

leverage technological advances to deliver indirect non-financial product and services (Zhang, 
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2023). Driven by developments in digital advancement, the transformation in non-financial 

firms entails a deep and rapid shift in company and commercial operations, procedures and 

skills. Usually there are several factors contributing to this transition – digitalization, digital 

optimization, and digital transformation – where new companies and value offerings are 

created to satisfy customer needs (Papathomas et al., 2023). Depending on how digital 

transformation is used to improve and circumvent established non-financial institutions, it may 

result in either an increase or decrease in shadow banking activity. The process frequently 

involves integrating digital solutions to enhance consumer interaction, operational efficiency 

and overall firm performance (Carroll et al., 2023).   

Capital structure of a company, both internal and external, along with non-financial ratios, 

plays a key role in supporting the company’s growth and operational expansion. The debt-to-

equity ratio, or capital structure, contributes significantly to this development (Khandelwal et 

al., 2023). The revenue and sustainability of the company are positively impacted when the 

cost of the capital is lower than the average rate of return (Ali et al., 2020). Due to their more 

recognized market position and perceived reliability, larger companies are typically offered 

more options when seeking capital. In contrast, smaller enterprises tend to have greater access 

to finance institutions. Non-financial versatility is often supported by an equitable capital 

structure that combines debt and equity, allowing businesses to adapt to ever-changing 

demands without relying heavily on leverage (Tesema, 2024). Shareholders wishing to 

maintain control over the business may resist issuing new equity, as it could dilute their 

ownership shares. As a result, they often prefer debt funding (Luo et al., 2022). To meet 

regulatory compliance, non-financial institutions frequently restructure debt while issuing 

equity. These adjustments can influence overall business performance, and companies may 

modify their debt ratios based on the performance data from previous quarters (Tian et al., 

2024). Using non-financial leverage to balance debt and equity is an integral part of this 
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procedure, which also push the organizational non-financial structure to satisfy operational and 

market demands (Thi Viet Nguyen et al., 2021). Both type of firms consistently work to 

improve their capital structure in order to adapt to shifting market circumstances (Mansour et 

al., 2023). Selecting the appropriate capital structure is vital to a company’s success, as one of 

its main goals is to increase the wealth of its shareholders. In other words, maximizing net 

income or earnings per share requires careful capital structure planning (Jensen et al., 1979). 

The company’s capital structure adjustment impacts its performance, often measured by 

comparing total debt to return on assets. When evaluating agency theory, emphasis is placed 

on how debt influences profitability (Kebewar, 2013). 

Several factors influence capital structure decisions in non-financial firms, including market 

performance, asset composition, company size, and profitability. These firms typically 

establish a debt-to-equity ratio to manage capital expenses while maintain non-financial 

mobility (Dabi et al., 2023). Ensuring balance and stability in the capital structure requires 

routinely evaluating the debt-to-equity ratios and adjusting the mix of debt and equity in line 

with market trends, operational conditions, and capital requirements (Corsaro et al., 2022). 

Both debt and equity are included in the capital structure; thus, depending on a firm’s non-

financial objective, the percentage of market dynamics and strategy might change, since each 

company balances its loans and bonds in different methods. 

2.3.1 Digital transformation and capital structure adjustment (CSA)  

Digital transformation profoundly impacts the capital structure adjustment of non-financial 

enterprises. Empirical research has shown that digital transformation expedites the rate of 

modification in capital structures achieving optimal levels. The acceleration is mostly 

accomplished through improved financial flexibility, thus allowing companies to react more 

rapidly to market fluctuations and funding requirements (Chen et al., 2023).  The influence of 

digital transformation and capital structure adjustment varies depending on several factors such 
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as ownership type, asset’s size and credit cycles. Non-state owned firms and established 

organizations exhibit more significant impact, particularly in areas characterized by substantial 

sophisticated financial technology infrastructures (Yang et al., 2025). Nonetheless, it is 

important to acknowledge that no studies have been conducted on this subject matter. Research 

suggests that variables such as company’s size and its capital structure do not substantially 

affect its inclination towards digital transformation (Bela et al., 2024). Digital transformation 

may expedite changes in capital structure adjustment by enhancing stock liquidity or advancing 

the bond market, but its imbalance may be improved through such transformation (Jiang et al., 

2021). These adjustments are essential for utilizing technology breakthrough for strategic non-

financial planning and adjusting competitional demands (Han, 2024). Increased operational 

expenses, such as system maintenance and training, are also affected by digital transformation. 

Consequently, businesses must promptly modify their capital structure to meet the 

requirements of digital transformation. They can raise funds through debt and equity financing, 

as well as other means to upgrade their assets and technological advancement (Han, 2024). 

Over time, digital transformation has emerged as a key driver of corporate development, 

encouraging innovation in operational models and significantly increasing investment in 

research and development (R and D) and technology. To maintain competitive advantage in 

the digital era, businesses are increasingly investing in R and D, including the creation of new 

products, the enhancement and optimization of existing products, and the efficient 

transformation of production processes. These initiatives require substantial financial support 

and play a significant role in shaping organizational capital structure adjustments (Iansiti et al., 

2014).  

The competitive landscape and market environment have been significantly reshaped by digital 

transformation, which also indirectly influences the dynamic adjustment of capital structure. 

Market rivalry increases due to the influence of digital technology requiring prompt market 
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adaptation, modification, and ongoing tweak of corporate structure and tactics. These shifts in 

the market environment have a direct impact on businesses’ ability to withstand risk and to 

remain profitable. Businesses that successfully use digital transformation increase operational 

effectiveness and lower their expenses, thus greatly increasing profitability (Almeida et al., 

2020). As discussed previously, digital transformation has a profound effect on capital structure 

organizing the businesses, allowing the shift from equity to debt, which is simply motivated by 

improved operational performance and lower threat bankruptcy. However, it is still unclear 

how such transformation influences the adjustment of the capital structure. Enterprises 

adopting digital technologies may quicken the transition process; as for start-up businesses, 

digital transformation might encourage the firms to spend in research and development to 

pursue company’s structure transformation. And this is shown experimentally through digital 

transformation effecting the organizational risk taking (Tian et al., 2022). It is discussed that 

the early phase of a good investment in research and development for digital transformation 

may not be particularly successful because it may lead to cost loss of the capital (Zhai et al., 

2022). Firms may engage in digital transformation methods, but they might infrequently see a 

matching increase in their profit, resulting in a negative non-financial impact. The term digital 

transformation strategy, a key component of business model formula, refers to new managerial 

logic of introducing digital technology into the businesses’ whole structure, entailing additional 

value and utilizing new innovations (Jiang et al., 2021). 

Businesses typically need to modify their capital structure to facilitate digital change. This 

involves reevaluating and reorganizing their non-financial resources and investments. Effective 

capital structure modifications enable the efficient allocations of resources, investment in 

technology and mitigation of non-financial risks associated with digital transformation (Warner 

& Wäger, 2019). As firms undergo digital transitions, their operational models evolve, 

significantly influencing capital structure adjustments. This transformation also prompts 



27 
 

companies to revise their border model (Libert et al., 2016). Businesses now investing more in 

research and development, technological upgrades, and workforce training due to the rise of 

technologies such as big data, cloud computing, and the internet of Things (IOT). These 

initiatives, while non-financial in nature, involve flexibility and foresight in capital structure 

planning. A lack of adaptability in capital structuring is a main obstacle to successful digital 

transformation (Warner & Wäger, 2019).   

Digital transformation also enhances the disclosure of both stocks and equity information. By 

reducing information asymmetry, it builds shareholders trust and decreases the cost of equity 

financing for businesses. Organizations that deliver accurate and timely non-financial 

information allows shareholders to make more informed decisions, increasing transparency and 

lowering perceived investment risks (Ren et al., 2023). By enhancing the bond market or stock 

liquidity, digital transformation may also accelerate changes in the capital structure. The main 

idea is that digital transformation helps reduce information imbalances (Jiang et al., 2021). This 

enhances the flow of capital structure adjustment data, lowers perceived risk for investors,  and 

reduces funding costs for non-financial firms (João et al., 2023). Furthermore, digital 

transformation allows enterprises to deliver more reliable and promptly available non-financial 

information, improving transparency and supporting more informed shareholder plans (Ren et 

al., 2023). Prior studies show that digitization improves the speed and efficacy of decision-

making processes for capital allocation (Nuñez Huerta, 2021). Through new technologies, non-

financial firms can reduce asymmetries, enhance transparency, and increase access to financial 

data (Culata & Gunarsih, 2012). These improvements lower equity borrowing costs and 

increase a firm’s responsiveness to external economic pressures and competition (Elmoursy, 

2020). Consequently, digital transformation enhances financial resilience and enables more 

agile capital structure adjustments. Based on this discussion and a review of relevant literature, 

the hypothesis of this thesis is proposed as follows: 
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H1: There is a positive connection between digital transformation and capital structure 

adjustment  

Capital structure adjustment benefits significantly from digital transformation, as it radically 

changes how firms operate and engage with their stakeholders. Companies can increase 

production and efficiency by automating procedures and integrating advanced technologies, 

which streamline workflows and reduce costs. Data analytics support decision-making related 

to non-financial conditions of capital structure. Moreover, digital transformation increases 

organizational agility, enabling firms to promptly adjust to market developments and grasp 

fresh prospects.  

Finally, through these adjustments, businesses can better manage their non-financial and 

investment portfolios. By increasing non-financial performance and decreasing financial costs 

through improved transparency, digital transformation supports more effective capital structure 

optimization. Integrating digital transformation into financial strategies is expected to remain 

critical for maintaining competitive advantage and attaining optimal capital structure 

adjustment as the digital economy develops. 

2.4  Conclusion  

An examination of previous studies and hypothesis confirms that digital transformation has a 

profound effect on non-financial firms, particularly in enabling capital structure adjustment 

(Sarang et al.). Previous research has demonstrated how digital transformation improves 

decision-making, operational efficiency and resource allocation–allowing businesses to modify 

capital structure in response to changing market conditions. Nonetheless, there is a substantial 

knowledge vacuum about the precise processes by which digital transformation influences the 

structure modifications of non-financial enterprises within European context. This chapter also 

examined the theoretical studies surrounding control variables, CSA and DT, forming a strong 
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foundation for comprehending the connection between these components and their effects on 

non-financial firms by putting pertinent theories into practice.   

By evaluating how digital transformation can handle non-financial issues and offering a tactical 

framework for CSA, this thesis aims to fill that gap. This not only improves the understanding 

of DT in European settings but also offers practical advice to businesses aiming to achieve 

long-term growth through digital innovation. Emphasizing earlier research, digital 

transformation reaffirms its vital role in promoting firm transformation and emerges as a crucial 

facilitator of constructive and adoptable changes in CSA of non-financial organizations. 
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Chapter 3: Methodology 

3.1. Introduction 

This chapter analyzes the correlation between digital transformation and capital structure 

adjustment, incorporating control variables such as firm characteristics (e.g., firm size, 

tangibility, profitability, non-debt tax shield), board characteristics (e.g., board size, gender 

diversity, board meetings), and macro-economic characteristics (e.g., GDP and Inflation). 

Among European countries (Southern Europe, Western Europe, and Eastern Europe), non-

financial firms are frequently used as the focus of research related to capital structure. The 

thesis utilizes data from the Refinitiv Eikon database, covering the years 2010 to 2023. The 

research examines a meticulously selected sample of 514 firm drawn from an original pool of 

8,149 to ensure data integrity. This chapter outlines the analytical methodologies and structured 

research strategy used to evaluate the sustainability and non-financial performance of European 

enterprises.    

3.2. Sample Used  

 This methodology uses data from the Refinitiv Eikon (LSEG) database to examine the 

relationship between digital transformation and capital structure adjustment, while integrating 

control variables in the European non-financial organizations from 2010 to 2023. The research 

examines a total of 51 companies. Table 3 provides the details of sampling procedures, 

covering a variety of methods used by European businesses.  

The regional breakdown is as follows: 

- Western Europe: population of 1925, sample size of 205 
- Eastern Europe: population of 1903, sample size of 37 
- Northern Europe: population of 2738, sample size of 250 
- Southern Europe: population of 2379, sample size of 22 
The total population is 8945, with a final sample size of 514 firms. 
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Table 3: Sampling Procedure 

Sampling Procedure Number of Countries  Total Population  Sample size  

1: Western Europe  9 1925 205 

2: Eastern Europe  10 1903 37 

3: North Europe  15 2738 250 

4: Southern Europe  17 2379 22 

Total  51 8945 514 

 

This dataset facilitates comparative study among the European regions due to variation in 

enterprise population and sample size, allowing for the analysis of variations in digital 

transformation and capital structure adjustments across diverse non-financial markets. 

Although the dataset is structured for geographic coverage, it is crucial to ensure that the sample 

size adequately represents firm diversity to yield strong. generalizable findings.  

3.3. Research Model  

Panel GMM regression is applied to investigate the impact of digital transformation on the 

adjustment of capital structures and address the issue of endogeneity (Bajaj et al., 2020; Zhang 

et al., 2022; Zhu et al., 2024). Endogeneity may result from measurement errors, omitted 

variable bias, or simultaneity, leading to biased and inconsistent estimates if inadequately 

addressed. The Generalized Method of Moments (GMM) is a statistical technique that yields 

efficient and unbiased parameter estimations in situations where conventional assumptions 

may be invalid. In the context of capital structure adjustment, GMM helps to address any 

endogeneity between explanatory variables and error terms, hence providing more dependable 

outcomes. This method has been used to asses endogeneity issues examining dynamic capital 

structure adjustment, resulting in robust conclusion (Thanh Nguyen et al., 2024).  

Recent research employing dynamic panel data models and GMM estimation techniques has 

found that capital structure adjustment has a lagged influence on non-financial firm 
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performance, with business model innovation serving as mediator in this relationship (Tian et 

al., 2024). 

To assist non-financial executives in understanding the variables influencing capital structure 

adjustment decisions, this thesis lags all control variables by one year. This research evaluates 

the impact of Digital transformation on capital structure adjustment.  

The economic model is given below in equation 1 

𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪(𝒊𝒊, 𝒕𝒕) = 𝜶𝜶 + 𝜷𝜷𝜷𝜷 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪(𝒊𝒊, 𝒕𝒕 − 𝟏𝟏) + 𝜷𝜷𝜷𝜷 𝐃𝐃𝐃𝐃(𝒊𝒊, 𝒕𝒕) + 𝜷𝜷𝜷𝜷 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭(𝒊𝒊, 𝒕𝒕) +
 𝜷𝜷𝜷𝜷 𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓(𝒊𝒊, 𝒕𝒕) +  𝜷𝜷𝜷𝜷 𝐍𝐍𝐍𝐍𝐍𝐍𝐍𝐍𝐍𝐍𝐍𝐍𝐍𝐍𝐍𝐍(𝒊𝒊, 𝒕𝒕) + 𝜷𝜷𝜷𝜷 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷(𝒊𝒊, 𝒕𝒕) + 𝜷𝜷𝜷𝜷 𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩(𝒊𝒊, 𝒕𝒕) + 𝜷𝜷𝜷𝜷 𝑩𝑩𝑩𝑩𝑩𝑩(𝒊𝒊, 𝒕𝒕) +
𝜷𝜷𝜷𝜷 𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩(𝒊𝒊, 𝒕𝒕) +  𝜷𝜷𝜷𝜷𝜷𝜷 𝐆𝐆𝐆𝐆𝐆𝐆(𝒕𝒕) + 𝜷𝜷𝟏𝟏𝟏𝟏 𝑰𝑰𝑰𝑰𝑰𝑰(𝒕𝒕) +  𝜺𝜺 …………… (1) 

Where;  

 CapStAd: Capital Structure Adjustment toward the optimal capital structure. 
 DT: digital transformation measured through data text mining via the ratio of keyword 

occurrences to the total word count in the annual report. 
 Fsize: Firm Size which is measured by the natural logarithm of total assets.  
 Tang: Tangibility which is measured by fixed assets divided by total assets. 
 NTShield: non-debt-tax shield which is measured by accumulated depreciation divided 

by total assets.  
 Prof: Profitability measured through return on assets 
 BSize: Board Size and measured by the number of members on board.  
 BGD: is board gender diversity and measured by the percentage of females on board. 
 BMeet: is a board meeting and measured by the number of board meetings in a year.  
 GDP: is the growth in the Gross Domestic Product. 
 Inf: is inflation and measured by the percentage of consumer price index. 
 i,t: i denotes entities, and t indicates the time. 
 a: It’s constant.  
 β1-β10: are coefficient of selective variables in the model   

 

This equation model offers a thorough framework for examining the impact of internal and 

external factors on a firm’s capital structure adjustment. Incorporating variables associated 

with digital transformation, organizations featuring firm characteristics, board characteristics 

and macro-economic, enables practitioners to gain a deeper understanding of the determines of 

capital structure adjustment in non-financial firms. Such insights are essential for making 

educated financial decisions and formulating successful corporate governance practices 
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3.4. Measurement of Variables  

Accurate measurement of digital transformation allows firms to make better strategic decisions, 

aligning digital projects with business objectives and industry characteristics (Zhao, et al., 

2024). Table 4 outlines the measurement of the variables, using the extant literature to ascertain 

the sources employed in previous research quantifying these variables.  

Table 4: Means of Measuring Variables 

Variable Measurement Reference Source 

Dependent Variable 

Capital structure adjustment  Net change in leverage  
(Act Levᵢ,ₜ − Act Levᵢ,ₜ₋₁) (Khalaf, 2017) Refinitiv Eikon 

Independent Variable 

Digital Transformation 

Content Analysis (Data Text mining of 
annual reports), using the ratio of 
keyword occurrences to the total word 
count in the annual report   

(Teo Piaw et al., 
2024) Annual Report 

Control Variable (Firm Characteristics) 

Firm Size The natural logarithm of total Assets (Saldi et al., 2023) Refinitiv Eikon 

Tangibility (Total Assets – Current Assets) / Total 
Assets   (Jain et a l., 2024) Refinitiv Eikon 

Non-Debt – Tax Shield Accumulated depreciation to total asset (Lebow & Rudd, 
2006) Refinitiv Eikon 

Profitability Return on Assets  (Rachmawati, 2021) Refinitiv Eikon 

Control Variable (Board Characteristics) 

Board Size Number of directors on board (Joseph et al., 2023) Refinitiv Eikon 

Board gender diversity Female percentage on board  (Martinez-Jimenez et 
al., 2020) Refinitiv Eikon 

Board Meeting Total number of board meetings (López-Cabarcos et 
al., 2023) Refinitiv Eikon 

Control Variable (Macro-Economic Characteristics) 

Inflation Consumer price Index (CPI) (Marcoulides & 
Raykov, 2018) World Bank  

GDP Growth in Gross Domestic Product  (Öztekin, 2015) World Bank  

Authors Analysis 
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The measurement of the variables in Table 4 guarantees the model reliability for each variable. 

Each indicator is derived from pertinent sources, illustrating the robust correlation between 

digital transformation and capital structure adjustment in non-financial firms. The table 

emphasizes the strength of the correlation between digital transformation and capital structure 

adjustment by concentrating on these variables’ measurements.  

3.5. Model Development   

3.5.1. Dependent Variables: Capital Structure Adjustment  

The variable Ldevi,t measures the deviation of the actual leverage from the previous leverage 

ratio. It is calculated by deducting the lagged actual leverage ratio from the current leverage 

ratio for the current year (Hovakimian et al., 2011). This metric is vital for creating a 

comprehensive non-financial organizational strategy and influences organizational value and 

success (Meshack et al., 2022). In financial research, specifically concerning capital analysis, 

the term “net change in leverage” denotes the fluctuation in a firm leverage ratio over a 

designated time frame. In this context, leverage is generally described as the ratio of debt inside 

a company capital structure adjustment, commonly assessed by metrics such as debt to equity 

or debt to assets ratio. The formula Act Levᵢ,ₜ − Act Levᵢ,ₜ₋estimates the net change by deducting 

the leverage ratio at the beginning of the period (time t-1) from the leverage ratio at the end of 

the period time  (Iqbal-Hussain et al., 2015). This method determines the variations in leverage 

between two successive time points, offering insight into the evolution of a firm debt level in 

relation to its equity or asset over time (Khalaf, 2017). 

3.5.2. Independent variable: Digital Transformation  

The magnitude of a firm’s digital transformation can be calculated by taking the cumulative 

frequencies of digital revolution terms in its annual report. Natural language processing (NLP) 

was employed to identify and extract key terms related to digital transformation, include: “big 
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data”, “artificial intelligence”, “online finance”, “digital economy”, “mobile internet”, “IOT”, 

“cloud computing”,” multi-purpose security computing”, “business intelligence”, and “virtual 

reality”. The presence of such terms is taken to reflect a firm’s commitment to digital 

transformation (Bharadwaj et al., 2013). The digital transformation variable in this thesis was 

created using a data mining methodology, namely by looking at how frequently relevant term 

appears in the annual reports. This was done by measuring the ratio of keyword occurrences to 

the total number of words in the annual report (Gurumurthy et al., 2020). 

Analysis of the non-financial firm business annual reports with text mining tools has become 

a promising method for assessing digital transformation. indicators are frequently created based 

on the meaning of digital related phrases. For example, a study reviewing an annual report of 

Chinese ‘A-listed’ non-financial firms from 2009 to 2017 used this method to examine the 

influence of digital transformation on innovation quality (Li1st et al., 2023). This method 

provides an objective and quantitative assessment of a firm’s digital transformation initiatives, 

serving as a data-driven indicator revealing how organizations prioritize and incorporate digital 

strategies into their operations (Chen et al., 2023). The resultant variable functions as a 

significant input for evaluating the effects of digital transformation on the adjustment of the 

capital structures of non-financial companies in Europe. 

3.5.3. Control Variables  

In non-financial firms, control variables are crucial for evaluating performance indicators that 

are not solely financial. A study investigating the influence of management control variables 

on non-financial performance indicators, such as employment satisfaction and performance 

efficiency, must consider variables such as firm size, industry type and market conditions. 

Controlling these variables guarantees that the observed impact are authentically attributable 

to the management control systems instead of external sources (Ismail et al., 2023). There are 
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three characteristics of control variables spotted: firm characteristics, board characteristics and 

macro-economic variables.  

3.5.3.1 Firms Characteristics 

Firm Size  

The capital structure adjustment process is significantly influenced by the size of the business 

itself, as larger organizations are often met with cheaper financing costs, enhanced access to 

capital markets, and less information asymmetry relative to smaller enterprises (Rasiah & Kim., 

2011). Large corporations often possess more varied income sources, superior credit ratings, 

and robust affiliations with financial entities, enabling them to modify their capital structures 

more effectively in reaction to market dynamics (Wahhab et al., 2021). Equally, smaller 

enterprises face elevated borrowing expenses, financial limitations, and reduced adaptability in 

modifying their debt-to-equity ratios. Considering these dynamics, firm size is typically 

represented by total assets since this value offers a distinct and measurable indication of a 

company’s entire scale and resource capacity. The total assets value reflects a firm’s ability to 

generate capital and withstand financial disruptions, serving as a dependable metric for 

assessing capital structure modifications for enterprises of varying sizes (Nuñez Huerta, 2021). 

This research has employed total assets to analyze the influence on financial leverage, capital 

expenditure and diversification strategies. The selection of a proxy can profoundly affects the 

results of empirical analysis, highlighting the necessity of choosing measures that closely 

correspond with the research objectives presented (Dang et al., 2018). Firm size refers to the 

magnitude of the organization, quantified in previous research study using formula “total assets 

carried by the firm” (Saldi et al., 2023). 



37 
 

      Tangibility 

Tangibility significantly influences the capital structure adjustment process since enterprises 

with a greater ratio of tangible assets generally have improved access to secured loan funding 

(I˙ltas¸ & Demirgünes¸, 2020). Tangible assets, including property, plant, and equipment (Adair 

et al.), function as collateral, explanatory risk for lenders and decrease borrowing expenses. 

Consequently, companies with significant asset tangibility are more inclined to modify their 

capital structures by augmenting leverage as necessary as they may obtain loans with greater 

ease (Camisón et al., 2022). A larger tangibility ratio may signify an enhanced ability to obtain 

debt financing, as tangible assets are considered collateral (Yallwe et al., 2014). In non-

financial entities, especially within asset-intensive sectors such as manufacturing and logistics, 

the tangibility ratio is an essential measurement. An increased ratio of tangible assets can 

improve a firm’s borrowing potential, as these assets may serve as collateral for loans. A 

diminished tangibility ratio indicates a requirement on intangible assets, potentially affecting 

investing strategies and risk management approach (Camisón et al.). In contrast, companies 

with reduced tangibility—such as those in the technology or service industry, may be subject 

to elevated borrowing costs due to insufficient collateral, complicating their ability to change 

debt levels effectively (Vengesai, 2023). Tangible assets affect the pace of capital structure 

adjustment since businesses with substantial collateral can more rapidly realign their leverage 

in reaction to market changes or desired capital structures (Alves & Lourenço, 2022). 

Profitability  

Profitability considerably impacts a firm’s capital structure adjustment since more profitable 

enterprises often depend less on external loans and modify their capital structures at a slower 

rate than less profitable firms. The pecking-order hypothesis suggests that enterprises with 

greater profits choose to finance their operations through internal funds (retained earnings) 

instead of incurring more debt, hence minimizing the necessity for frequent capital structure 
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modifications (Jayathilaka, 2020). In contrast, less profitable enterprises, which may have 

greater financing limitations, are more inclined to modify their capital structures by augmenting 

leverage to satisfy funding requirements (Zambrano Farías et al., 2022). Likewise, profitability 

influences the rate of adjustment, as organizations with robust revenues may swiftly diminish 

excessive debt levels while aiming for an optimal capital structure, whereas financially weaker 

enterprises may encounter difficulties in making prompt modifications due to liquidity limits. 

Consequently, profitability serves as a dual function in capital structure modification, affecting 

both the trajectory and pace of financial decision-making (Puspitaningtyas et al., 2018).  

In studies concerning non-financial organization, the measurement return on assets (ROA) is 

often utilized as control variables. This practice accounts for the intrinsic profitability of 

enterprises while analysing the impact of other variables. By controlling ROA, pervious 

research can well isolate and comprehend the influence of characteristics, such as leverage and 

liquidity on non-financial firm performance. It also examines that the impact of leverage on 

non-financial firm valuation that may incorporate ROA as a control variables to ascertain that 

the observed associations are not only attributable to fluctuations in profitability (Tailab, 2014). 

   Non-Debt Tax Shield  

Non-debt tax shields (NDTSs), such as depreciation, diminish a firm’s taxable revenue without 

reliance on debt funding. Dividing depreciation charges by total assets, offering a uniform 

metrics across non-financial firms (Deitiana et al., 2016), and examining factors influencing  

capital structure adjustment, NDTS is frequently utilized as control variables to discern its 

impact on leverage decisions. Researchers might enhance their comprehension of correlation 

between the tax shield and debt utilization through NDTS (Teja, 2019). Previous research 

indicates that increased depreciation as part of NDTS may drive enterprises to choose reduced 

debt level due to tax advantages related with depreciation (DeAngelo et al., 1980). Companies 

with elevated NDTSs are less motivated to depend on interest tax deductions from debt, 
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potentially hindering capital structure modifications towards more leverage (Nasution et al., 

2017). In contrast, enterprises with lower NDTSs may more actively modify their capital 

structures by raising debt to capitalize on interest tax shielding, hence expediting the adjustment 

process towards their target leverage ratio (Hristov et al., 2023). 

3.5.3.2 Board Characteristics 

    Board Size  

The size of the board is typically measured by the total number of directors serving a non-

financial firm. This clear numerical metric provides a basis for analyzing the relationship 

between board size fluctuations and diverse performance indicators. Board size can impact the 

adjustment of capital structure by influencing the speed and efficacy of financial decision-

making (Kalsie & Shrivastav, 2016). In empirical studies, data on board size is frequently 

collected from Refinitiv Eikon, corporate governance disclosures, or esteemed financial 

databases. A study on non-financial enterprises registered on the Kuwait stock Exchange (I˙ltas¸ 

& Demirgünes¸, 2020.) defined board size as the total number of directors and used this metric 

to investigate its influence on non-financial firm performance (Al-Saidi, 2021). Research 

indicates that larger boards offer a boarded range of expertise and perspectives, which can 

improve decision-making and organizational success. For example, a research of French non-

financial enterprises found a positive correlation between board size and non-financial 

performance, indicating that larger boards may contribute to improved outcomes (Belkhir, 

2009). Conversely, smaller boards are often agiler and resistant to change, allowing such firms 

to modify their leverage more effectively in response to market dynamics and financial 

objectives (Elmoursy, 2020). 
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   Board Gender Diversity 

According to Reddy and Jadhav (2019), gender-diverse boards can enrich financial governance 

and oversight, enabling more effective capital structure adjustments and promoting long-term 

financial stability. The total count of female directors functions as a direct indicator of board 

gender diversity among the non-financial firms, that this method entails quantifying the number 

of women occupying board members positions at a specific moment. Researchers choose this 

measurement for its straightforwardness and lucidity, as it provides a clear depiction of female 

representation in board governance (Marashdeh et al., 2021). 

    Board Meetings  

The frequent board meetings play a vital role as a control variable in research measured board 

dynamics. It indicates board engagement and dedication to governance duties. Researchers 

typically quantify this by documenting the total number of board meetings conducted within a 

designed timeframe, generally on an annual basis (Yilmaz et al., 2023). This information is 

frequently derived from corporate reports or formal filings. Board meetings are frequently 

included as a control variables enabling researchers to consider the possible impact of board 

activity on company outcomes, thus ensuring that the effects ascribed to board diversity are not 

obscured by fluctuations in meeting frequently (Vafeas et al., 2024). 

3.5.3.3 Macro-Economic variables  

Inflation  

Inflation, characterized by the overall rise in the price of goods and services over time, impacts 

all sectors of the economy, including non-financial entities. It can profoundly affect capital 

structure modification by altering financing expenses and debt management tactics (Živkov et 

al., 2020). In periods of high inflation, companies may modify their capital structures by 

augmenting leverage since the actual value of debt declines, formulating the act of borrowing 
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more appealing Ali et al., 2023). However, inflation may result in elevated interest rates and 

economic instability, thereby hindering modifications as companies exercise greater caution 

around incurring extra debt (Fitzgerald et al., 2020). Precise monitoring of inflation is essential 

for these organizations to sustain financial stability and make informed operational decisions. 

The consumer price index (CPI) is a fundamental instrument for measuring inflation, indicating 

the average variation over time in the prices consumer pay for a representative assortment of 

good and services (Okofo-Dartey, 2024).  

 GDP  

The performance and strategic choices of non-financial organizations are intrinsically 

connected to the macroeconomic environment in which they function. Variations in GDP can 

affect consumer demand, investment prospects and general market conditions. GDP growth 

impacts capital structure modification by influencing economic stability, loan accessibility, and 

corporate profitability (Cracolici et al., 2010). In times of robust GDP development, companies 

may modify their capital structures by augmenting leverage, as elevated economic activities 

enhance profitability and diminished default risk (Cohen Kaminitz, 2023). 

Conversely during economic recessions, firms may have diminished demand, promoting cost-

reduction tactics and reassessment of business plans. In empirical researches, especially those 

related to non-financial organizations, GDP is often utilized as control variables. This practice 

seeks to consider the impact of the overall economic environment on the variables being studied, 

ensuring that the reported impacts are not simply artifacts of wider economic volatility 

(Akkemik et al., 2014). 

3.6 Conclusion  

This chapter examines the impact of digital transformation on capital structure adjustment in 

European non-financial enterprises employing the GMM data analysis, utilizing a sample of 
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firms from the various industries across a defined time frame (2010 to 2023). The dataset is 

often derived from financial records, corporate reports and digital transformation indexes, 

encompassing variables such as leverage, firm size, profitability, tangibility, and growth 

prospects. Digital transformation is assessed using metrics such as digital investment ratios, 

technology adoption rates and research and development expenditures. Firm characteristics 

(Firm size, tangibility, profitability, non-debt tax shield), board characteristics (board size, 

board gender diversity and board meeting), and macro-economic characteristics (GDP and 

Inflation) specific trends are included as control variables to ensure robustness. This chapter 

indicates that digital transformation expedites modifications in capital structure adjustment by 

improving financial flexibility. It also emphasizes that digital transformation is essential for 

optimizing financial structures, allowing organizations to respond more effectively to evolving 

market conditions.   
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Chapter 4: Results and Analysis 

4.1   Introduction  

The empirical results using panel GMM regression analysis, descriptive analysis, and 

correlation analysis examining the connection between capital structure adjustment and digital 

transformation are presented in this chapter. This section’s main objective is to assess how 

digital adoption affects European non-financial firms’ capacity to make dynamic adjustment to 

their capital structure. These findings have important results for corporate finance strategies 

since they imply companies using digitization can modify their capital structure adjustment 

more effectively, lowering adjustment costs and increasing financial flexibility. In depth 

statistical results, interpretations of the results and discussion of their significance for the larger 

corporate finance and digital transformation landscape are covered in the chapter. 

4.2 Results  

4.2.1 Descriptive statistics  

With the inclusion of control variables, this section descriptive analysis offers a qualitative 

evaluation of 8,945 non-financial European companies to investigate the relationship between 

digital transformation and capital structure adjustment. In table 5, sample enterprises often 

modify their capital structure adjustment in a moderate manner over time, according to the 

mean CSA value of 0.199. These companions have a comparatively high degree of investment 

in digital transformation, as indicated by the mean DT 0.015. This implies that most firms in 

the sample have made a substantial commitment to digital transformation. With a standard 

deviation of 0.058 for CSA, firms’ capital structure adjustments exhibit low dispersion and do 

not deviate much from the mean. Previous studies firms demonstrate that digital transformation 

markedly enhances non-financial performance indicators, including innovation performance, 

ESG performance and working capital management. The analysis indicates a mean digital 
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changes degree of underscoring significant diversity in digital transformation levels among 

organizations (Dai et al., 2024). This disparity highlights the differing level of commitment to 

capital structure standards among the non-financial firm evidence by significant standard 

deviation (Öztekin, 2015), highlighting the outcomes of the impact of capital structure as a 

crucial element of the performance of non-financial firms (Alkhatib, 2012). 

More variation in digital transformation level among non-financial firms is suggested by SD 

of DT of 0.001, which shows that some non-financial firms have made significant investments 

in digitization, while others have adopted digital technology at lower rates.  Some non-financial 

firms in the sample have significantly reduced their leverage or capital restructuring initiatives, 

maybe due to financial difficulties or strategic adjustments as shown by the minimum CSA 

value of -0.285. The datasets of the least digitally transformed non-financial firms, however, 

exhibit some degree of digital adoption as indicated by the lowest DT value 10. This suggests 

that digitization is present in all non-financial firms, albeit to differing degrees.  

Table 5: Descriptive Statistics  
 

CapStAd DT FSize Tang Prof NTSheild BSize  BGD BMeet  GDP Inf 

Mean 0.199 0.015 22.583 0.633 0.069 0.184 10.492 0.259 8.044 0.014 0.022 

St Dev 0.058 0.001 1.671 0.203 0.116 0.030 3.765 0.143 2.347 0.025 0.024 

Min −0.285 0.009 15.008 0.111 −0.140 0 3 0 2 −0.057 −0.062 

Max 0.578 0.032 27.211 1.000 1.493 0.318 26 0.75 12 0.060 0.083 

 

Generally, findings imply that although non-financial firm degrees of digital transformation 

vary greatly, their capital structure adjustment stay largely consistent. This may suggest that 

non-financial flexibility is enhanced by digital transformation, enabling firms to modify their 

capital structures gradually as opposed to drastically. 
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4.2.2 Correlation Matrices  

Table 6 displays the correlation matrix, clarifying the relationship between the variables. The 

correlation coefficient of 0.007 indicates a very weak positive associated between capital 

structure adjustment and digital transformation. This suggests that although capital structure 

adjustment decisions may be impacted by digital initiatives to some extent, the impact is 

negligible or statistically insignificant. Organizations experiencing digital transformation 

frequently require significant financial resources to invest in digitalization, prompting them to 

modify their capital structures by optimizing their debt/equity ratios. The influence of digital 

transformation on corporate social accountability has been determined to be asymmetric, with 

a greater effect observed in over leveraged companies. This indicates that companies with 

elevated debt levels derive greater advantages from digital transformation with regards to the 

modification of their capital structure adjustments due to heightened financial risk and larger 

impetus to alter capital configuration (Li et al., 2025). Tangibility shows (0.213), a positive 

correlation implies that companies with larger physical assets typically make better capital 

structure adjustments, because of their capacity to secure get debt financing and a substantial 

link among capital structure (Muigai, 2016). Board meeting (0.076) shows a positive 

correlation, that it became stronger and more stable in the market. NDTS (0.008) demonstrates 

a very slight positive correlation. This is essentially insignificant, indicating that NDTS has 

little effect on capital structure modification. Profitability exhibits a negative correlation of (-

0.101), indicating that more profit firm reply more of internal funds. The results also insight  

the impact of the market condition, including inflation which is show a negative correlation of 

(-0.014) and GDP growth presents a weak negative correlation of (-0.017), as greatly affect the 

non-financial firm’s capital structure performance, highlighting the importance of including 

these control factors in any thorough examination of capital structure (Abdullah et al., 2021). 

Firm size and capital structure adjustment have somewhat negative associated, as indicated by 
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a correlation value of (-0.004). This implies that, in comparison to smaller enterprises, larger 

firms modify their capital structure adjustment more slowly. Larger companies might not feel 

pressured to regularly adjust their capital mix because their financial resources are more 

reliable. These findings highlight the intricacy of capital structure adjustment dynamics, where 

diverse firms adopt various financial strategies. Non-financial firms must comprehend this 

connection to refine their capital structure adjustment approaches to improve performance and 

sustainability. 

Table 6 Correlation analysis 
 1  2 3 4 5 6 7 8 9 10 11 
1.CapStAd  1           
2.DT 0.007 1          
3.FSize -0.004 -0.033 1         
4.Tang  0.213 -0.038  0.248 1        
5.Prof -0.101   0.053 -0.186 -0.171 1       
6.NTSheild  0.008 -0.020 -0.050 -0.007 -0.048 1      
7.BSize  -0.036 -0.005  0.437  0.057 -0.088  0.042 1     
8.BGD -0.003 -0.008  0.125  0.008 -0.022  0.014  0.045 1    
9.BMeet   0.076 -0.006 -0.014  0.034 -0.052  0.058 -0.055 0.098 1   
10.GDP -0.017 -0.002  0.003 -0.015  0.036 -0.007  0.006 0.028 0.014 1  
11.Inf -0.014 -0.114  0.061 -0.002 -0.009  0.007  0.012 0.230 0.053 0.224 1 

12.VIF 1.562 1.251 1.952 1.756 1.625 2.152 1.960 1.484 1.263 1.185 1 
Authors Analysis 

  

4.2.3 The Panel GMM Regression Analysis  

The Panel Generalized Method of Moments (GMM) Regression is employed to examine the 

factors influencing capital structure adjustment in non-financial firms. The regression 

coefficients and their associated p-value explain the relationship between many independent 

variables and dependent variable capital structure adjustment. The results explain that DT 

exerts a substantial beneficial influence on capital structure adjustment, as the coefficient of 

0.068 and highly significant p-value of 0.000 indicated statistical significance at 1% level, 

implying that enterprises engaged in digital transformation are more inclined to optimize their 
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capital structure effectively. According to the results of the panel GMM regression analysis 

shown in Table 7, digital transformation positively and significantly impacts the capital 

structure adjustments of non-financial firms. The capital structure adjustments of these 

companies become more stable and appealing to investors as digital transformation activities 

expand, according to the highly significant coefficient, in accordance with the results reported 

by Santos (2023). More specifically, these results suggest that digitally advanced enterprises 

may have greater development potential, enhanced operational efficiency, and increased 

profitability, as well as a better capacity to manage their leverage efficiently and adapt their 

capital structures in response to financial and market conditions (Tsou & Chen, 2023). This 

suggestion indicates that companies engaged in digital transformation exhibit greater 

dynamism in financial decision-making, while also maintaining a capital structure that aligns 

with their changing strategic goals (Rothstein, 2024). According to these findings, non-

financial companies that embrace digital transformation have superior operational savings, 

innovative potential, and overall market competitiveness. The findings suggest that these firms 

are better positioned to encourage investment (Bruszt & Langbein, 2020). The dynamic trade-

off theory posits that enterprises modify their capital structures over time to maximize the tax 

advantages of debt while mitigating bankruptcy risks. Digital transformation reduces 

adjustment costs, increases capital accessibility, and promotes financial decision-making, 

resulting in expedited and less expensive adjustments to capital structures (Ahmed et al., 2023). 

Furthermore, the pecking-order theory suggests that firms favor internal finance over external 

financing because of asymmetric information. Digital transformation enhances financial 

openness and credibility, diminishes information asymmetry, and enables enterprises to acquire 

external finances on more advantageous terms (Bela et al., 2024).  

The positive coefficient of 0.096 indicates that larger firms are more inclined to modify their 

capital structure adjustment, and the p-value of 0.000 signifies strong statistical significance. 
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The significant positive impact of firm size on the adjustment of capital structures corresponds 

to trade-off theory, which posits that companies modify their capital structures to achieve an 

optimal debt ratio by weighing the tax benefits of debt against bankruptcy expenses (Ahmed 

& Abu Khalaf, 2025). Large corporations, owing to their financial robustness, adapt more 

effectively than smaller enterprises, which may encounter limitations. Moreover, dynamic 

trade-off models suggest that large enterprises have greater adjustment speed due to lower 

adjustment costs, including fewer constraints from lenders and decreased market friction in 

capital acquisition (Chen & Xu, 2023). Similarly, tangible assets show a positive relationship 

with CSA inclusive of a coefficient of 0.062 and a p-value of 0.000, indicates that enterprises 

with greater tangible assets are more likely to modify their capital structure adjustment, and 

thus indicating that larger companies and those with more tangible assets are better able to 

manage their resources, maintain financial stability, and move toward their optimal capital 

structures (Chen et al., 2023). The size of a board is positive and significant with a capital 

structure adjustment coefficient value of 0.078 and p-value 0.028. So, a larger board typically 

provides varied experience, improved governance, and enhanced oversight, hence augmenting 

the corresponding firm’s capacity to effectively modify its leverage ratio (Abu Khalaf, 2024). 

Moreover, the frequency of its meetings has an important role in corporate financial decision-

making, especially with respect to capital structure modifications, coefficient value of 0.044 

and p-value 0.010. Frequent meetings enable facilitate ongoing oversight, prompt decision-

making, and proactive reactions to financial discrepancies, guaranteeing that companies can 

modify their capital structures in accordance with strategic objectives (Elmoursy, 2020). An 

increased board size correlates positively with enhanced decision-making, as it encompasses 

directors possessing diverse forms of financial acumen, industry insights, and risk management 

competencies (Epong & Anom, 2019). This diversity allows companies to assess various 

financing alternatives, enhance debt/equity ratios, and promptly adjust their capital structures 
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in response to market fluctuations. Moreover, an effectively organized board helps alleviate 

agency issues, guaranteeing that managers prioritize their firm’s best interests above inefficient 

financial approaches (João et al., 2023). Regular board meetings improve the speed and 

effectiveness of capital structure modifications by promoting active discourse on financial 

policies, debt management, and equity-financing methods (Alshaiba & Abu Khalaf, 2024). 

Holding more meetings enables boards to promptly address economic swings, interest rate 

variations, and investment prospects, thereby averting extended divergences from the ideal 

capital structure. Besides, regular meetings foster robust corporate governance, mitigating 

information asymmetry and improving access to capital markets (Joseph et al., 2023). 

Profitability imposes a negative and significant influence on capital structure adjustment which 

is coefficient: -0.147 and p-value: 0.000, as posited by the pecking-order hypothesis that 

indicates firms favor internal financing over external financing (Hristov et al., 2023). More 

profitable companies accumulate greater retained earnings, hence diminishing their need for 

debt or equity financing (Al-Kubaisi & Khalaf, 2023). Consequently, these organizations have 

less of an incentive to modify their capital structures, resulting in slower or less frequent 

adjustments in their leverage ratios (Jayathilaka, 2020). Moreover, highly profitable companies 

typically avoid unnecessary financial risk and prefer sustaining lower debt levels, further 

constraining the necessity for frequent capital structure modifications (Kim et al., 2023). 

Likewise, gender diversity on boards may adversely affect capital structure adjustment, 

coefficient is -0.051 and p-value 0.000, due to variations in risk perception and decision-

making approaches. Studies indicate that female board members are generally more risk-averse, 

favoring financial stability over bold financing modifications (Khalaf, 2017). This prudent 

strategy may result in postponed or conservative modifications to capital structures, as diverse 

boards prioritize long-term sustainability over swift reconfiguration of debt and equity (Reddy 

& Jadhav, 2019). Furthermore, heightened variety may prolong decision-making procedures 
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since several perspectives must be evaluated prior to implementing substantial finance 

alterations. Thus, while gender diversity improves governance and ethical decision-making, it 

may impede a firm’s capacity to optimize its capital structure effectively (Sarang et al., 2021). 

Inflation by the coefficient of -0.054 and p-value of 0.062 adversely and substantially affected 

the modification of capital structure, because of its influence on borrowing expenses, 

investment unpredictability, and corporate valuation. Elevated inflation results in increased 

interest rates, rendering debt financing more costly and deterring companies from modifying 

their capital structures via further borrowing (Zhang et al., 2022). Moreover, inflation heightens 

economic uncertainty, prompting companies to choose a more conservative strategy for 

financial restructuring, as variable prices and expenses complicate the forecasting of future 

cash flows and repayment abilities (Ali & Asfaw, 2023). In addition, inflation can diminish the 

actual value of liabilities, prompting enterprises to postpone capital structure modifications in 

expectation of additional inflationary effects (Ktit & Abu Khalaf, 2024). Consequently, 

companies in high-inflation contexts may find it challenging to optimize their capital structures, 

thus reducing financial risk and preserving liquidity, thereby impeding the adjustment process 

(Zou et al., 2024).  
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4.2.4 Robustness of results  

In the following table 8, the Panel Generalized Method of Moments (GMM) estimation model 

is used to validate the robustness of the results by integrating various proxies for the chosen 

variables. Alternative measures are employed to guarantee that the conclusions would not be 

influenced by a particular variable’s definition and maintain consistency across many 

specifications. The GMM methodology adeptly mitigates any endogeneity issues while 

enhancing the dependability of estimations. The outcomes derived from these robust 

assessments confirm the credibility of the principal’s findings, illustrating that the associations 

recognized by the basic model persist even when other proxies are employed. The results 

provided by the panel GMM regression hold, as evident in Table 8 below, suggest that digital 

activities have a favorable impact on capital structure adjustment, so the positive coefficient 

0.059 and very significant p-value 0.000 imply that digital transformation favorably affects 

capital structure adjustment in non-financial enterprises. Firm size exerts a substantial positive 

Table 7: Panel GMM regression Results 
Dependent Variable: Capital Structure Adjustment 

Variables Coefficient p value 
CapStAd(t−1) 0.035 0.000 
DT 0.068 0.000 
FSize 0.096 0.000 
Tang 0.062 0.000 
NTSheild 0.021 0.218 
Prof −0.147 0.000 
BSize 0.078 0.028 
BGD −0.051 0.000 
BMeet 0.044 0.010 
Inf −0.054 0.062 
GDP 0.030 0.255 
Intercept 0.235 0.000 
Country Dummies Yes 
AR1 0.135 
AR2 0.172 
Hansen Test 0.404 
Wald Chi2 1952.23 (0.000) 
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influence on CSA evidenced by a positive coefficient of 0.088 and a significant p-value 0.000, 

showing the effect of firm size on the adoption of digital transformation on anticipated 

environmental sustainability. As anticipated, the slope is positive for data analysis and sharing 

technologies and negative for data collection technology (Hernández et al., 2024). Tangibility 

has positive effect, with coefficient 0.057 and substantial p-value indicate the increased asset 

tangibility positively affects capital structure adjustment. As firms become more innovative, 

DT rises prominently. This suggests that firms with a high capacity for innovation ought to 

make investments in digital transformation and settle in more advanced digital sectors (Li et 

al., 2023). Regression study validates preliminary findings that businesses in the consumer 

discretionary and telecoms sectors have substantially higher digitalization indices. Businesses 

that are listed on advanced EU market are also far ahead in digitizing their operations (Ionaşcu 

et al., 2022). According to the findings of the study data testing, the only variables that 

significantly affect the degree of digital transformation are size and capital structure adjustment. 

The degree of digital transformation is influenced by the profitability, firm size etc. (Bela et al., 

2024). The way the explanatory variables are measured may have an impact on the relation 

between both the non-financial firm’s performance and digital transformation. Therefore, 

profitability, firm size, and capital structure adjustment have an impact on the degree of digital 

transformation, preventing measurement errors that could result in erroneous regression result 

(Dai et al., 2024). The findings show that increased oversight and financial decision-making 

are positively and significantly correlated with board size (0.085, p-value 0.032). Additionally, 

the frequency of board meetings has a positive and significant effect (0.049, p-value 0.025), 

indicating that regular meetings enhance the board's ability to respond to financial and market 

developments. The Hansen result of 0.452 indicates that variation in CSA is elucidated by the 

independent variables. Although this demonstrator’s moderate explanatory power, additional 

observed factors may potentially affect capital structure adjustment decisions. The Wald Chi2 
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score 1845.25 indicates that the whole model is statistically significant, implying that the 

independent factors jointly affect CSA. The outcomes derived from these robust assessments 

substantiate the credibility of the principal’s findings, illustrating that the associations 

recognized by the basic model persist even when other proxies are employed. The results 

provided by the panel GMM regression hold, as evident in Table 8 below, suggest that digital 

activities have a favorable impact on capital structure adjustment 

 

Table 8: Robustness of results 

Dependent Variable: Capital Structure Adjustment 
Variables Coefficient p value 
CapStAd(t−1) 0.022 0.000 
DT 0.059 0.000 
FSize 0.088 0.000 
Tang 0.057 0.000 
NTSheild 0.020 0.352 
Prof −0.177 0.000 
BSize 0.085 0.032 
BGD −0.047 0.000 
BMeet 0.049 0.025 
Inf −0.053 0.081 
GDP 0.035 0.284 
Intercept 0.288 0.000 
Country Dummies Yes 
AR1 0.121 
AR2 0.198 
Hansen Test 0.452 
Wald Chi2 1845.25 (0.000) 
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4.3  Discussion and Analysis  

The results and analysis examine the influence of digital transformation on capital structure 

adjustment in European non-financial firms, employing several statistical techniques such as 

descriptive statistics, correlation analysis, panel GMM regression analysis, and Robustness of 

results. The findings offer significant understanding of the impact of firm specific variables on 

capital structure adjustment choices. Descriptive statistics indicate that larger enterprises with 

greater tangibility typically modify their capital structure more effectively. Profitability is 

negatively correlated with CSA, corroborating the pecking order theory, which suggests that 

more profitable enterprises favor internal financing over external debt. The CSA of non-

financial firms in the EU from 2010 to 2023. Their results show that these nations, CSA, 

diverge significantly from one another, with only modest medium-term convergence. That 

simply implies that past capital structure adjustments still have an impact on present financial 

choices, which may have an impact on the uptake and results of digital transformation 

researches (Kristofik et al., 2022), demonstrating the transnational management of digital 

transformation, with emphasis on funding innovation in peripheral Europe. According to the 

pervious analysing, authorities must impose requirements on non-financial companies in digital 

transformation. However, governance centers on transitional players excluding the state from 

the capital allocation process, may have an effect on capital structure adjustment of business 

(Rothstein, 2024). Further demonstrating the beneficial impact of digital initiatives on financial 

stability, digital transformation increases a company resilience to threats, lower default risk and 

lower debt financing cost (Meiyu Liu et al., 2023). By strengthening a company resilience to 

risk, digital transformation can minimize default risk and debt financing expenses (Wang et al., 

2023). The correlation analysis reveals substantial positive associations between firm size, 

tangibility, and CSA, whereas profitability demonstrates a negative link, underscoring that 

firms with robust financial performance depend less on external financing. NDTS exhibits a 
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weak association, indicating that tax advantages are more a significant factor influencing CSA 

for non-financial corporations. The panel GMM regression analysis offers a more reliable 

estimation by addressing variability and verifies that digital transformation significantly 

enhances CSA, suggesting that companies implementing digital changes can more efficiently 

modify their financial structures, relating to non-financial enterprises. Statistical investigations 

validate these associations, with regression models indicating that digital transformation 

improves financial adaptability. The results indicate that companies with advanced digital 

capabilities can enhance their finance strategies more efficiently. Several control variables have 

been found to be important factors in determining CSA decisions in the context of digital 

transformation. Factors including firm size, NDTS, profitability are important to determine 

leverage decisions, according to the pervious analysis that used capital structure adjustment 

with a significant impact on firms judgment’s about leverage (Bilgin, 2023). 

The results indicate that tax related factors are not significant in capital structure adjustment 

decisions for non-financial firms, suggesting that other concerns, such as growth possibilities 

and market conditions, may exert a great influence. The overall results and analysis underscore 

the significance of digital transformation in non-financial decision-making. Companies that 

implement digital strategies can optimize their financial frameworks more effectively, 

enhancing their financial agility. The findings correspond with financial theories that elucidate 

how companies balance debt and equity financing in relation to their profitability, asset 

composition, and strategic orientation. The results also underscore the necessity for non-

financial firms to include digital initiatives into their financial planning procedures to improve 

their responsiveness to fluctuating market conditions and sustain financial stability.  
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4.4   Conclusion  

In this section the results and analysis offer significant insights into the correlation between 

digital transformation and CSA in European non-financial firms. The results affirm that digital 

transformation positively impacts corporate social accountability, enabling companies to 

enhance financial decision-making optimize debt equity ratios. Moreover, firm size and asset 

tangibility substantially improve CSA, indicating that larger enterprises and those possessing 

tangible assets enjoy superior access to funding alternatives.  

These financial results correspond with financial theories, including trade-off theory and 

pecking order theory, highlighting the significance of digital transformation in financial 

decision-making. This chapter enhances the existing literature by elucidating the influence of 

technical improvements on business finance methods. Subsequent results may investigate 

additional macro-economic and industry specific determinations affecting capital structure 

adjustment.  
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Chapter 5: Conclusion 

5.1 Introduction  

The growing incorporation of digital technologies into corporate operations has fundamentally 

reshaped financial decision-making processes. Digital transformation has become a vital factor 

influencing firms’ ability to efficiently adjust their capital structure. This study investigates the 

influence of digital transformation on capital structure adjustment in European non-financial 

companies.  To provide a comprehensive analysis, it includes essential control variables like 

firm characteristics (firm size, tangibility, profitability, non-debt tax shield), board 

characteristics (board size, board gender diversity and board meeting), and macro-economic 

characteristics (GDP and Inflation). This study examines whether technology improvements 

facilitate or hinder the effective adjustment of financing strategies and how digital 

transformation enhances financial flexibility.  

This research employs a dataset of 8,945 European non-financial enterprises, with data soured 

from Refinitiv Eikon. Empirical analysis includes Generalized Method of Moments (GMM) 

regression, descriptive statistics, correlation analysis, and robustness checks to evaluate the 

relationship between digital transformation and capital structure adjustment. The inclusion of 

integrate control variables further strengthens the understanding of how firm-level, 

governance, and macroeconomic factors collectively influence capital structure adjustment 

options. 

The revelance of this study is heightened by the increasing dependence on digital solutions in 

corporate financial management. The findings contribute to the literature by offering empirical 

evidence on how digital transformation optimizes financing decisions. The results provide 

significant insights for corporate executives, financial analysts, and regulators, aiding informed 

decision-making regarding digital transformation and capital structure adjustment.  
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5.2 Conclusion  

This research underscores the significant impact of digital transformation on capital structure 

adjustment in European non-financial enterprises. The results indicate that companies with 

advanced digital transformation demonstrate enhanced financial flexibility, allowing for more 

effective capital structures modifications. The incorporation of control variables enhances the 

intricacy of the analysis firm size and tangibility are found to have positive affect on capital 

structure adjustment, whereas profitability exhibits a negative correlation, suggesting that  

more profitable firms rely more heavily on internal financing.  Digital transformation improves 

enterprise performance by alleviating financial constraints, improving transparency, and 

streamlining operations, which leads to improved non-financial results. (Meiyu Liu et al., 2023). 

Companies undertaking digital initiatives often report benefits such as higher profitability, 

reduced operating expenses, and lower financial risks. These advantages materialize over time 

and  become more noticeable after about a year (Chen et al., 2024). According to the previous 

research conclusion, digital transformation accelerates the CSA by increasing information 

transparency and reducing knowledge asymmetry (Demiraj et al., 2024). Larger firms tend to 

derive greater benefits from digital transformation due to their ability to allocate superior 

resources and capacity to deploy sophisticated digital technologies, which results in more 

efficient CSA. Profitability further confirms that more successful businesses favor internal 

funding over external debt, which is consistent with pecking order theory (Saif-Alyousfi et al., 

2020). 

The research findings possess multiple ramifications for forthcoming studies and for non-

financial enterprises operating within the same target domain. They highlight the necessity for 

non-financial enterprises to incorporate digital transformation into their strategy planning to 

strengthen financial stability and attract long-term investments. Digital tools and technologies 

not only enhance operational efficiency but also reduce perceived risks and financing expenses, 
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facilitating easier access to capital markets. Companies can utilize these insights to synchronize 

their financial strategy with technical improvements, thereby ensuring sustained growth and 

competitiveness in the European market. This research challenges the traditional static 

perspective of capital structure theories, exposing its varied effects on high and low leverage 

enterprises, and how digital transformation continuously supports optimal financial decisions 

(Puni et al., 2020). By highlighting the long-term dynamic support of technology in financial 

strategy, the findings provides new insights for policymakers and corporate managers. The 

results validate the important role of digital transformation in improving capital market access 

and lowering barriers to external financing  (Izhakian et al., 2022). 

Overall, this thesis contributes significantly to the growing discourse on the intersection of 

digital transformation and financial management. By acknowledging the significance of digital 

adoption, companies can refine their finance framework to improve their competitiveness in a 

swiftly changing economic environment. 

5.3 Research Limitations 

 While this research paper provides valuable insights, certain limitations must be acknowledged 

when evaluating the findings. The research is confined to European non-financial enterprises, 

which may restrict the generalizability of the findings to firms in other countries or within 

financial sectors. Future studies should expand the geographical scope to understand how 

digital transformation influences capital structure adjustment across various economic contexts. 

This research utilizes the secondary data from Refinitiv Eikon. Although the database is 

reputable, it may bring significant biases about data accuracy and completeness. Additionally, 

the dataset may not fully capture qualitative dimensions of digital transformation, such as 

internal digital culture, firm specific innovation strategies, or organizational readiness. Another 

limitation is the absence of industry specific digital maturity analysis. Different sectors may 
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demonstrate varying levels of digital adoption, significantly influencing the relationship digital 

transformation and CSA. Future research should incorporate industry classifications and digital 

maturity to improve the robustness and relevance of the analysis (Ciampi et al., 2022). 

Moreover, this research also fails to consider industry specific digital maturity levels, which 

may substantially affect the influence of digital transformation on capital structure adjustment. 

Certain industries may exhibit greater proficiency in digital adoption, whereas others may fall 

behind, thus influencing the outcomes. Subsequent study ought to integrate industry 

classifications and digital maturity metrics to enhance the analysis. 

Lastly, this thesis primarily focuses on short-term capital structure adjustments and does not 

evaluate the long-term Implications of digital transformation. Future studies should adopt a 

longitudinal design to assess how digital initiatives affect financial stability and firm 

performance over extended timeframes.   

5.4 Recommendation for Future research  

Future research should broaden its scope to include enterprises from a variety of regions and 

economic contexts, enhancing the global relevance of the findings. An analysis of digital 

transformation effects in established versus emerging economies can offer a comprehensive 

understanding of its significance in financial management. 

Additionally, qualitative research methodologies – such as case studies, interviews with 

financial executives, and expert panels – can yield profound insights into how companies 

strategically execute digital transformation to enhance their financial framework. These 

methods would augment the quantitative results and provide actionable recommendations for 

companies aiming to improve their digital competencies. Many non-financial have already 

implemented digital transformation initiatives to improve their operations. For instance, South 

Africa adoption of regulatory sandbox has asseverated innovation in industries like finance and 



61 
 

e-commerce by offering controlled testing grounds for new digital services (Friederici et al., 

2020). Future research should investigate the influence of external circumstances, such 

technology disruptions, regulatory modifications, and financial crises on the relationship 

between digital transformation and capital structure adjustment. Considering these external 

factors, researchers may create more robust models that encapsulate the intricacies of financial 

decisions making in a digital market. 

Ultimately, enterprises and policymakers should leverage these insights to formulate regulatory 

frameworks that facilitate digital adoption in corporate financial management. Promoting 

digital innovation and offering financial incentives can improve firms’ financial adaptability, 

enhance access to external capital, and foster long-term financial resilience in a digital-first 

landscape. 

 

 

 

 

 

 

 

 

 

 

References 

Abdullah, Hariem, & Tursoy, Turgut. (2021). Capital structure and firm performance: a panel 
causality test.  DOI: https://doi.org/10.1007/s11846-019-00344-5. 



62 
 

Adair, Philippe, & Adaskou, Mohamed. (2015). Trade-off-theory vs. pecking order theory and 
the determinants of corporate leverage: Evidence from a panel data analysis upon 
French SMEs (2002–2010). Cogent Economics & Finance, 3(1), 1006477 DOI: 
https://doi.org/10.1080/23322039.2015.1006477. 

Ahmadimousaabad, Aiyoub, Bajuri, N, Jahanzeb, A, Karami, M, & Rehman, S. (2013). Trade-
off theory, pecking order theory and market timing theory: a comprehensive review of 
capital structure theories. International Journal of Management and Commerce 
Innovations, 1(1), 11-18 DOI: https://doi.org/10.1002/9781118266250.ch10. 

Ahmed, Amanj Mohamed, Nugraha, Deni Pandu, & Hágen, István. (2023). The Relationship 
between Capital Structure and Firm Performance: The Moderating Role of Agency Cost. 
Risks, 11(6), 102 DOI: https://doi.org/10.3390/risks11060102. 

Akhmadi, Akhmadi, Yunia, Dabela, & Robiyanto, Robiyanto. (2020). The role of profitability 
in the effect of company growth on the debt policy. International journal of financial 
research, 11(4), 267-274 DOI: DOI:10.5430/ijfr.v11n4p267. 

Akkemik, K Ali, & Özen, Şükrü. (2014). Macroeconomic and institutional determinants of 
financialisation of non-financial firms: Case study of Turkey. Socio-economic review, 
12(1), 71-98 DOI: https://doi.org/10.1093/ser/mwt006. 

Al-Saidi, Mejbel. (2021). Boards of directors and firm performance: A study of non-financial 
listed firms on the Kuwait Stock Exchange. Corporate Ownership & Control, 18(2), 
40-47 DOI: https://doi.org/10.22495/cocv18i2art3. 

Al-Shaer, Habiba, & Zaman, Mahbub. (2016). Board gender diversity and sustainability 
reporting quality. Journal of Contemporary Accounting & Economics, 12(3), 210-222 
DOI: https://doi.org/10.1016/j.jcae.2016.09.001. 

Ali, Abdurhman Kedir, & Asfaw, Dagmawe Menelek. (2023). Nexus between inflation, 
income inequality, and economic growth in Ethiopia. PLOS ONE, 18(11), e0294454 
DOI: 10.1371/journal.pone.0294454. 

Ali, Anis, & Faisal, Shaha. (2020). Capital structure and financial performance: A case of Saudi 
petrochemical industry. The Journal of Asian Finance, Economics and Business, 7(7), 
105-112 DOI: doi:10.13106/jafeb.2020.vol7.no7.105. 

Alkhatib, Khalid. (2012). The determinants of leverage of listed companies. International 
journal of business and social science, 3(24) DOI: 
https://doi.org/10.23887/ijssb.v8i4.82928. 

Almeida, Fernando, Santos, José Duarte, & Monteiro, José Augusto. (2020). The challenges 
and opportunities in the digitalization of companies in a post-COVID-19 World. IEEE 
Engineering Management Review, 48(3), 97-103 DOI: 
https://doi.org/10.1109/EMR.2020.3013206. 

Alves, Iryna, & Lourenço, Sofia M. (2022). The use of non-financial performance measures 
for managerial compensation: evidence from SMEs. Journal of Management Control, 
33(2), 151-187 DOI: DOIhttps://doi.org/10.1007/s00187-022-00337-8. 

Aly, Heidi. (2020). Digital transformation, development and productivity in developing 
countries: is artificial intelligence a curse or a blessing? Review of Economics and 
Political Science, 7(4), 238-256 DOI: 10.1108/REPS-11-2019-0145. 

Aniūnas, Povilas, Nedzveckas, Jonas, & Krušinskas, Rytis. (2009). Variance–covariance risk 
value model for currency market. Engineering economics, 61(1). 
https://doi.org/10.1201/9781420099553-11 

Bajaj, Yukti, Kashiramka, Smita, & Singh, Shveta. (2020). Capital structure dynamics: China 
and India (Chindia) perspective. European Business Review, 32(5), 845-868 DOI: 
https://doi.org/10.1108/EBR-09-2019-0203. 

Bela, Yusia, Splendid, Joseph Hendryawan Krisantanu, Lestari, Henny Setyo, & Leon, Farah 
Margaretha. (2024). Factors Influencing The Digital Transformation Of Non-



63 
 

Financial Companies. Jurnal Ekonomi, 29(3), 401-420 DOI: 
https://doi.org/10.24912/je.v29i3.2388. 

Belkhir, Mohamed. (2009). Board structure, ownership structure and firm performance: 
evidence from banking. Applied financial economics, 19(19), 1581-1593 DOI: 
https://doi.org/10.1080/09603100902967561. 

Bernow, Sara, Klempner, Bryce, & Magnin, Clarisse. (2017). From ‘why’to ‘why not’: 
Sustainable investing as the new normal.  DOI: 
https://doi.org/10.5771/9781538149058-1. 

Bharadwaj, Anandhi, El Sawy, Omar A, Pavlou, Paul A, & Venkatraman, N v. (2013). Digital 
business strategy: toward a next generation of insights. MIS quarterly, 471-482 DOI: 
https://doi.org/10.25300/misq/2013/37:2.3. 

Bilgin, Rumeysa. (2023). The selection of control variables in capital structure research with 
machine learning: Control variables in capital structure. Journal of Corporate 
Accounting & Finance, 34(4), 244-255 DOI: DOI:10.1002/jcaf.22647. 

Bruszt, László, & Langbein, Julia. (2020). Manufacturing development: How transnational 
market integration shapes opportunities and capacities for development in Europe’s 
three peripheries: Introduction to the special issue. Review of international political 
economy, 27(5), 996-1019. https://doi.org/10.1080/09692290.2020.1726790 

Camisón, C., Clemente, J. A., & Camisón-Haba, S. Asset tangibility, information asymmetries 
and intangibles as determinants of family firms leverage: Rev Manag Sci. 
2022;16(7):2047-82. doi: 10.1007/s11846-022-00522-y. Epub 2022 Jan 19. doi: 
10.1007/s11846-022-00522-y 

Camisón, César, Clemente, José Antonio, & Camisón-Haba, Sergio. (2022). Asset tangibility, 
information asymmetries and intangibles as determinants of family firms leverage. 
Review of Managerial Science, 16(7), 2047-2082 DOI: 10.1007/s11846-022-00522-y. 

Campello, Murillo. (2007). Asset tangibility and firm performance under external financing: 
evidence from product markets. Available at SSRN 971170 DOI: 
http://dx.doi.org/10.2139/ssrn.971170. 

Carroll, Noel, Hassan, Nik Rushdi, Junglas, Iris, Hess, Thomas, & Morgan, Lorraine. (2023). 
Transform or be transformed: the importance of research on managing and sustaining 
digital transformations. European Journal of Information Systems, 32(3), 347-353 DOI: 
10.1080/0960085X.2023.2187033. 

Castro, Paula, Tascón, María T., & Amor-Tapia, Borja. (2015). Dynamic analysis of the capital 
structure in technological firms based on their life cycle stages. Spanish Journal of 
Finance and Accounting / Revista Española de Financiación y Contabilidad, 44(4), 
458-486 DOI: 10.1080/02102412.2015.1088202. 

Cekrezi, Anila. (2013). A literature review of the trade− off theory of capital structure. Iliria 
International Review, 3(1), 125-134 DOI: https://doi.org/10.21113/iir.v3i1.103. 

Chanias, Simon, Myers, Michael D., & Hess, Thomas. (2019). Digital transformation strategy 
making in pre-digital organizations: The case of a financial services provider. The 
Journal of Strategic Information Systems, 28(1), 17-33 DOI: 
https://doi.org/10.1016/j.jsis.2018.11.003. 

Chen, Chiung-Jung, & Yu, Chwo-Ming Joseph. (2011). FDI, export, and capital structure: An 
agency theory perspective. Management International Review, 51, 295-320 DOI: 
https://doi.org/10.1007/s11575-011-0077-0. 

Chen, Li-Ju, & Chen, Shun-Yu. (2011). How the pecking-order theory explain capital 
structure. Journal of International Management Studies, 6(3), 92-100 DOI: 
https://doi.org/10.1111/j.1467-9957.2010.02201.x. 

http://dx.doi.org/10.2139/ssrn.971170


64 
 

Chen, Ye, Shen, Lei, Bian, Yuchen, & Zhang, Xi. (2023). Effects of Digital Transformation on 
Dynamic Capital Structure Adjustment: Evidence from China. Systems, 11(7), 330 DOI: 
https://doi.org/10.3390/systems11070330. 

Chen, Yufeng, & Xu, Jing. (2023). Digital transformation and firm cost stickiness: Evidence 
from China. Finance Research Letters, 52, 103510 DOI: 
https://doi.org/10.1016/j.frl.2022.103510. 

Chen, Yuxue, & Zhang, Yuqian. (2024). The impact of digital transformation on firm's 
financial performance: evidence from China. Industrial Management & Data Systems, 
124(5), 2021-2041 DOI: https://doi.org/10.1108/IMDS-07-2023-0507. 

Ciampi, Francesco, Faraoni, Monica, Ballerini, Jacopo, & Meli, Francesco. (2022). The co-
evolutionary relationship between digitalization and organizational agility: Ongoing 
debates, theoretical developments and future research perspectives. Technological 
Forecasting and Social Change, 176, 121383 DOI: 
https://doi.org/10.1016/j.techfore.2021.121383. 

Cohen Kaminitz, Shiri. (2023). The significance of GDP: a new take on a century-old 
question. Journal of Economic Methodology, 30(1), 1-14 DOI: 
10.1080/1350178X.2023.2167228. 

Corsaro, Daniela, & D’Amico, Valerio. (2022). How the digital transformation from COVID-
19 affected the relational approaches in B2B. Journal of Business & Industrial 
Marketing, 37(10), 2095-2115 DOI: https://doi.org/10.1108/JBIM-05-2021-0266. 

Cracolici, Maria Francesca, Cuffaro, Miranda, & Nijkamp, Peter. (2010). The Measurement of 
Economic, Social and Environmental Performance of Countries: A Novel Approach. 
Social Indicators Research, 95(2), 339-356 DOI: 10.1007/s11205-009-9464-3. 

Črnigoj, Matjaž, & Mramor, Dušan. (2009). Determinants of capital structure in emerging 
European economies: Evidence from Slovenian firms. Emerging Markets Finance and 
Trade, 45(1), 72-89 DOI: DOI:10.2753/REE1540-496X450105. 

Culata, Priska Ralna Eunike, & Gunarsih, Tri. (2012). Pecking order theory and trade-off 
theory of capital structure: Evidence from Indonesian Stock Exchange. The winners, 
13(1), 40-49 DOI: https://doi.org/10.21512/tw.v13i1.666. 

Dabi, Rowland Seyram Koku, Nugraha, Disman, & Sari, Maya. (2023). Capital structure, 
financial performance and sustainability of Microfinance Institutions (MFIs) in 
Ghana. Cogent Economics & Finance, 11(2), 2230013 DOI: 
https://doi.org/10.1080/23322039.2023.2230013. 

Dai, Chenyu, & Fang, Jianwen. (2024). Digital Transformation and Non-Financial 
Performance in Manufacturing. Sustainability, 16(12), 5099 DOI: 
https://doi.org/10.3390/su16125099. 

Daily, Catherine M, Dalton, Dan R, & Rajagopalan, Nandini. (2003). Governance through 
ownership: Centuries of practice, decades of research. Academy of Management journal, 
46(2), 151-158 DOI: https://doi.org/10.5465/30040611. 

Dang, Chongyu, Li, Zhichuan Frank, & Yang, Chen. (2018). Measuring firm size in 
empirical corporate finance. Journal of banking & finance, 86, 159-176 DOI: 
https://doi.org/10.1016/j.jbankfin.2017.09.006. 

DeAngelo, Harry, & Masulis, Ronald W. (1980). Optimal capital structure under corporate 
and personal taxation. Journal of financial economics, 8(1), 3-29 DOI: 
https://doi.org/10.1016/0304-405X(80)90019-7. 

Deitiana, Tita, & Robin, M. (2016). The Effect of Firm Size, Profitability, Tangibility, Non-
Debt Tax Shield and Growth to Capital Structure on Banking Firms Listed in Indonesia 
Stock Exchange From 2007–2012. Economics and Law, 10(1), 37-44 DOI: 
https://doi.org/10.5220/0009508312821288. 



65 
 

Demiraj, Rezart, Labadze, Lasha, Dsouza, Suzan, Demiraj, Enida, & Grigolia, Maya. (2024). 
The quest for an optimal capital structure: an empirical analysis of European firms 
using GMM regression analysis. EuroMed Journal of Business DOI: 
https://doi.org/10.1108/EMJB-07-2023-0206. 

Dissanayake, DMSB, & Nirmal, PD. Relevance of Pecking Order Theory and Trade-Off 
Theory in Financial Decision Making; Evidence from Manufacturing and Plantation 
Sector Companies in Sri Lanka. TRIBHUVAN UNIVERSITY, 181 DOI: Vol. : 1, Issue: 
1, 1-20, 2019. 

Dong, Jie. (2023). Study on the Identification of Financial Risk Path Under the Digital 
Transformation of Enterprise Based on Dematel-Ism-Micmac. arXiv preprint 
arXiv:2305.04216 DOI:  
https://doi.org/10.48550/arXiv.2305.04216 

Duwe, Julia, & Duwe, Julia. (2022). Introduction: The Trade-Off. Ambidextrous Leadership: 
How leaders unlock innovation through ambidexterity, 1-17 DOI: 
https://doi.org/10.1007/978-3-662-64032-6_1. 

Egala, Sulemana B., Amoah, John, Bashiru Jibril, Abdul, Opoku, Robert, & Bruce, 
Emmanuel. (2024). Digital transformation in an emerging economy: exploring 
organizational drivers. Cogent Social Sciences, 10(1), 2302217 DOI: 
10.1080/23311886.2024.2302217. 

Elmoursy, Hanan Mohamed. (2020). The effect of board diversity on capital structure: an 
empirical study from the UK.  DOI: https://doi.org/10.22495/cocv18i3siart8. 

Fama, Eugene F, & French, Kenneth R. (2002). Testing trade-off and pecking order predictions 
about dividends and debt. Review of financial studies, 1-33 DOI: 
https://doi.org/10.1093/rfs/15.1.1. 

Fang, Qiaoling, Yu, Nutao, & Xu, Hui. (2023). Governance effects of digital transformation: 
from the perspective of accounting quality. China Journal of Accounting Studies, 11(1), 
77-107 DOI: https://doi.org/10.1080/21697213.2023.2148944. 

Fang, Xusheng, & Ju, Chunhua. (2024). Digital transformation and corporate financialization 
in emerging markets: Evidence from China. Heliyon, 10(2) DOI: 
https://doi.org/10.1016/j.heliyon.2024.e24616. 

Fitzgerald, Terry J, Jones, Callum, Kulish, Mariano, & Nicolini, Juan Pablo. (2020). Is there a 
stable relationship between unemployment and future inflation? (Vol. 614): Federal 
Reserve Bank of Minneapolis. https://doi.org/10.21034/sr.614 

Frain, John, & Meegan, Conor. (1996). Market Risk: An introduction to the concept & analytics 
of Value-at-risk: Economic Analysis, Research & Publications Department, Central 
bank of Ireland. 

Frank, Murray Z, Goyal, Vidhan K, & Shen, Tao. (2020). The pecking order theory of capital 
structure: Where do we stand?  DOI: https://doi.org/10.2139/ssrn.3540610. 

Friederici, Nicolas, Wahome, Michel, & Graham, Mark. (2020). Digital entrepreneurship in 
Africa: How a continent is escaping Silicon Valley's long shadow: The MIT Press. 
https://doi.org/10.7551/mitpress/12453.001.0001 

Gabrielli, Alessandro. (2023). The Debt and Non-Debt Tax Shields Trade-Off: A Review. 
International Journal Of Academic Research In Accounting, Finance And Management 
Sciences, 13(1), 88-103 DOI: http://dx.doi.org/10.6007/IJARAFMS/v13-i1/16170. 

Gurumurthy, Ragu, Schatsky, David, & Camhi, Jonathan. (2020). Uncovering the connection 
between digital maturity and financial performance. Deloitte Insights, 23 DOI: 
https://doi.org/10.1287/754bd7b2-131f-44eb-aa89-98b4099a2c0c. 

Hackbarth, Dirk, Hennessy, Christopher A, & Leland, Hayne E. (2007). Can the trade-off 
theory explain debt structure? The Review of Financial Studies, 20(5), 1389-1428 DOI: 
https://doi.org/10.1093/revfin/hhl047. 

http://dx.doi.org/10.6007/IJARAFMS/v13-i1/16170


66 
 

Han, Jun. (2024). The Impact of Digital Transformation on the Dynamic Adjustment of 
Corporate Capital Structure. Transactions on Economics, Business and Management 
Research, 7, 25-30 DOI: https://doi.org/10.62051/4nd6yq17. 

Haryanti, Tining, Rakhmawati, Nur Aini, & Subriadi, Apol Pribadi. (2023). A comparative 
analysis review of digital transformation stage in developing countries. Journal of 
Industrial Engineering and Management, 16(1), 150-167 DOI: 
https://doi.org/10.3926/jiem.4576. 

Henriette, Emily, Feki, Mondher, & Boughzala, Imed. (2015). The shape of digital 
transformation: A systematic literature review. https://doi.org/10.24251/hicss.2020.040 

Hernández, Virginia, Revilla, Antonio, & Rodríguez, Alicia. (2024). Digital data‐driven 
technologies and the environmental sustainability of micro, small, and medium 
enterprises: Does size matter? Business Strategy and the Environment, 33(6), 5563-
5582 DOI: https://doi.org/10.1002/bse.3765. 

Hoang, Le Duc, Viet, Nguyen Quang, & Anh, Nguyen Huaong. (2021). Trade-off theory and 
pecking order theory: Evidence from real estate companies in Vietnam. Economics and 
Business Quarterly Reviews, 4(2) DOI: https://doi.org/10.31014/aior.1992.04.02.347. 

Hovakimian, Armen, & Li, Guangzhong. (2011). In search of conclusive evidence: How to test 
for adjustment to target capital structure. Journal of Corporate Finance, 17(1), 33-44 
DOI: doi.org/10.1016/j.jcorpfin.2010.07.004. 

Hristov, Ivo, Cristofaro, Matteo, & Cimini, Riccardo. (2023). Non-financial resources to 
enhance companies’ profitability: a stakeholder perspective. Management Research 
Review(ahead-of-print) DOI: https://doi.org/10.1108/MRR-02-2023-0131. doi: 
https://doi.org/10.1108/MRR-02-2023-0131 

Iansiti, Marco, & Lakhani, Karim R. (2014). Digital ubiquity:: How connections, sensors, and 
data are revolutionizing business. Harvard business review, 92(11), 19 DOI: 
https://doi.org/10.2139/ssrn.3828623. 

İltaş, Yüksel, & Demirgüneş, Kartal. (2020). Asset Tangibility and Financial Performance: A 
Time Series Evidence. [Asset Tangibility and Financial Performance: A Time Series 
Evidence]. Ahi Evran Üniversitesi Sosyal Bilimler Enstitüsü Dergisi, 6(2), 345-364 
DOI: 10.31592/aeusbed.731079. 

Ionaşcu, Ion, Ionaşcu, Mihaela, Nechita, Elena, Săcărin, Marian, & Minu, Mihaela. (2022). 
Digital transformation, financial performance and sustainability: Evidence for 
European Union listed companies. Amfiteatru Economic, 24(59), 94-109 DOI: 59, pp. 
94-109, https://doi.org/10.24818/EA/2022/59/94. 

Iqbal-Hussain, Hafezali, Shamsudin, Faridahwati Mohd, & Jabarullah, Noor. (2015). Non 
linear speed of adjustment to lead leverage levels: Empirical evidence from firm level 
data. Indian Journal of Science and Technology, 8(30), 1-6 DOI: 
https://doi.org/10.17485/ijst/2015/v8i30/87238. 

Ismail, Tubagus, Hanifah, Imam Abu, & Muchlish, Munawar. (2023). The Role of Management 
Control System in Non-Financial Performance. Paper presented at the 4th Borobudur 
International Symposium on Humanities and Social Science 2022 (BIS-HSS 2022). 
https://doi.org/10.2991/978-2-38476-118-0_181 

Izhakian, Yehuda, Yermack, David, & Zender, Jaime F. (2022). Ambiguity and the tradeoff 
theory of capital structure. Management Science, 68(6), 4090-4111 DOI: 
https://doi.org/10.1287/mnsc.2021.4074. 

Jahanzeb, Agha, Rehman, Saif, Bajuri, Norkhairul, Karami, Meisam, & Ahmadimousaabad, 
Aiyoub. (2013). Trade-Off Theory, Pecking Order Theory and Market Timing 
Theory: A Comprehensive Review of Capital Structure Theories. International 
Journal of Management and Commerce Innovations (IJMCI), 1, 11-18. 
https://doi.org/10.1080/23322039.2015.1017948 



67 
 

Jayathilaka, Anuruddika KKR. (2020). Operating profit and net profit: measurements of 
profitability. Open Access Library Journal, 7(12), 1-11 DOI: 
https://doi.org/10.4236/oalib.1107011. 

Jensen, Michael C, & Meckling, William H. (2019). Theory of the firm: Managerial behavior, 
agency costs and ownership structure Corporate governance (pp. 77-132): Gower. 

Jensen, Michael C., & Meckling, William H. (1979). Theory of the Firm: Managerial Behavior, 
Agency Costs, and Ownership Structure. In K. Brunner (Ed.), Economics Social 
Institutions: Insights from the Conferences on Analysis & Ideology (pp. 163-231). 
Dordrecht: Springer Netherlands. https://doi.org/10.1007/978-94-009-9257-3_8 

Jenter, Dirk, Schmid, Thomas, & Urban, Daniel. (2023). Does board size matter? European 
Corporate Governance Institute–Finance Working Paper(916) DOI: 
https://dx.doi.org/10.2139/ssrn.4371743. 

Jiang, Xiaochen, Shen, Jim Huangnan, Lee, Chien-Chiang, & Chen, Chong. (2021). Supply-
side structural reform and dynamic capital structure adjustment: Evidence from 
Chinese-listed firms. Pacific-Basin Finance Journal, 65, 101482 DOI: 
https://doi.org/10.1016/j.pacfin.2020.101482. 

João, Teodósio, Lisboa, Ines, & Oliveira, Celia. (2023). Board gender diversity and capital 
structure: Evidence from the Portuguese listed firms. International Journal of Applied 
Economics, Finance and Accounting, 16(2), 173-198 DOI: 
doi/10.33094/ijaefa.v16i2.945. 

Joseph, Benjamin Gwabin, Abdullahi, Murtala, & Gugong, Benjamin Kumai. (2023). BOARD 
Characteristics And Earnings Management Of Listed Consumer Goods Firms In 
Nigeria. Gusau Journal of Accounting and Finance, 4(1), 1-17 DOI: 
https://doi.org/10.57233/gujaf.v4i1.197. 

Kalsie, Anjala, & Shrivastav, Shikha Mittal. (2016). Analysis of Board Size and Firm 
Performance: Evidence from NSE Companies Using Panel Data Approach. Indian 
Journal of Corporate Governance, 9(2), 148-172 DOI: 10.1177/0974686216666456. 

Kebewar, Mazen. (2013). The effect of debt on corporate profitability: Evidence from French 
service sector. arXiv preprint arXiv:1301.0072 DOI: 
https://doi.org/10.48550/arXiv.1301.0072. 

Kedzior, Marcin, Grabinska, Barbara, Grabinski, Konrad, & Kedzior, Dorota. (2020). Capital 
Structure Choices in Technology Firms: Empirical Results from Polish Listed 
Companies. Journal of Risk and Financial Management, 13(9), 221 DOI: 
https://doi.org/10.3390/jrfm13090221. 

Khalaf, Bashar K Abu. (2017). Empirical investigation of symmetric and asymmetric target 
adjustment models: Capital structure of non-financial firms in Jordan. International 
Journal of Economics and Finance, 9(3), 133 DOI: 
https://doi.org/10.5539/ijef.v9n3p133. 

Khalaf, Bashar K Abu. (2017). Empirical Investigation of Symmetric and Asymmetric Target 
Adjustment Models: Capital Structure of Non-Financial Firms in Jordan,“. 
International Journal of Economics and Finance, 9(3), 133 DOI: 
doi:10.5539/ijef.v9n3p133. 

Khan, Shoaib, & Qasem, Ameen. (2024). Are the firms’ capital structure and performance 
related? Evidence from GCC economies. Cogent Business & Management, 11(1), 
2344749 DOI: 10.1080/23311975.2024.2344749. 

Khandelwal, Vinay, Tripathi, Prasoon, Chotia, Varun, Srivastava, Mohit, Sharma, Prashant, & 
Kalyani, Sushil. (2023). Examining the Impact of Agency Issues on Corporate 
Performance: A Bibliometric Analysis. Journal of Risk and Financial Management, 
16(12), 497 DOI: https://doi.org/10.3390/jrfm16120497. 



68 
 

KILIÇ, Meltem, & Sakalsiz, Seren Aydingülü. (2023). Analysis Of The Validity Of Trade-Off 
And Pecking Order Theories In Capital Structure Decisions Of Sustainable Companies. 
Kahramanmaraş Sütçü İmam Üniversitesi İktisadi ve İdari Bilimler Fakültesi Dergisi, 
13(2), 29-46 DOI: DOI: https://doi.org/10.47147/ksuiibf.1379933. 

Kraus, Alan, & Litzenberger, Robert H. (1973). A state-preference model of optimal financial 
leverage. The journal of finance, 28(4), 911-922 DOI: http://dx.doi.org/10.1111/j.1540-
6261.1973.tb01415.x. 

Kristofik, Peter, & Medzihorsky, Juraj. (2022). Capital structure of non-financial companies in 
EU countries–macroeconomic view. WSB Journal of Business and Finance, 56(1), 8-
16. https://doi.org/10.2478/wsbjbf-2022-0002 

Kuč, Vukašin, & Kaličanin, Đorđe. (2021). Determinants of the capital structure of large 
companies: Evidence from Serbia. Economic Research-Ekonomska Istraživanja, 34(1), 
590-607 DOI: https://doi.org/10.1080/1331677X.2020.1801484. 

Leary, Mark T, & Roberts, Michael R. (2005). Do firms rebalance their capital structures? The 
journal of finance, 60(6), 2575-2619 DOI: doi/full/10.1111/j.1540-6261.2005.00811.x. 

Lebow, David E, & Rudd, Jeremy B. (2006). Inflation measurement.  DOI: 
https://doi.org/10.17016/feds.2006.43. 

Li1st, Youhua, Zhu2nd, Yongjuan, Wu3rd, Qiyuan, & Miao4nd, Ye. (2023). Digital 
Transformation and Firm Innovation Quality A Text-Based Analysis of Annual Reports. 
Paper presented at the FFIT 2022: Proceedings of the International Conference on 
Financial Innovation, FinTech and Information Technology, FFIT 2022, October 28-
30, 2022, Shenzhen, China. https://doi.org/10.4108/eai.28-10-2022.2328421 

Li, Jin, & Li, Zijian. (2025). Mechanisms of Corporate Digital Transformation on Asymmetric 
Capital Structure Adjustment—The Mediating Role of Information Asymmetry and 
Financial Stability. Heliyon DOI: https://doi.org/10.1016/j.heliyon.2025.e41745. 

Li, Silin, Gao, Luwen, Han, Chunjia, Gupta, Brij, Alhalabi, Wadee, & Almakdi, Sultan. 
(2023). Exploring the effect of digital transformation on Firms’ innovation 
performance. Journal of Innovation & Knowledge, 8(1), 100317 DOI: 
https://doi.org/10.1016/j.jik.2023.100317. 

Libert, Barry, Beck, Megan, & Wind, Jerry. (2016). The network imperative: How to survive 
and grow in the age of digital business models: Harvard Business Review Press. 
https://doi.org/10.4324/9781315464572 

Liu, Guangqiang, & Liu, Boyang. (2023). How digital technology improves the high-quality 
development of enterprises and capital markets: A liquidity perspective. Finance 
Research Letters, 53, 103683 DOI: https://doi.org/10.1016/j.frl.2023.103683. 

Liu, Meiyu, Li, Haiyan, Li, Chengyou, & Yan, Zhaojun. (2023). Digital transformation, 
financing constraints and enterprise performance. European Journal of Innovation 
Management DOI: https://doi.org/10.1108/EJIM-05-2023-0349. 

Liu, Qian, Li, Jing, & Kang, Ning. (2024). The Impact of Digital Economy on Employment in 
Countries Along the Belt and Road. Global Journal of Emerging Market Economies, 
09749101241256088 DOI: https://doi.org/10.1177/09749101241256088. 

López-Cabarcos, M Ángeles, Vizcaíno-González, Marcos, & López-Pérez, M Luisa. (2023). 
Gender diversity on boards: Determinants that underlie the proposals for female 
directors. Technological Forecasting and Social Change, 190, 122417 DOI: 
https://doi.org/10.1016/j.techfore.2023.122417. 

Luo, Yiheng, & Jiang, Chenxi. (2022). The impact of corporate capital structure on financial 
performance based on convolutional neural network. Computational Intelligence and 
Neuroscience, 2022(1), 5895560 DOI: https://doi.org/10.1155/2022/5895560. 

http://dx.doi.org/10.1111/j.1540-6261.1973.tb01415.x
http://dx.doi.org/10.1111/j.1540-6261.1973.tb01415.x


69 
 

Ma, Dan, & Zhu, Qing. (2022). Innovation in emerging economies: Research on the digital 
economy driving high-quality green development. Journal of Business Research, 145, 
801-813 DOI: https://doi.org/10.1016/j.jbusres.2022.03.041. 

Małkowska, Agnieszka, Urbaniec, Maria, & Kosała, Małgorzata. (2021). The impact of digital 
transformation on European countries: Insights from a comparative analysis. 
Equilibrium. Quarterly Journal of Economics and Economic Policy, 16(2), 325-355 
DOI: https://doi.org/10.24136/eq.2021.012. 

Mansour, Marwan, Hashim, Hafiza Aishah, Almaqtari, Faozi A, & Al-ahdal, Waleed M. 
(2023). A review of the influence of capital structure on the relationship between 
corporate governance and firm performance. International Journal of Procurement 
Management, 17(1), 79-105 DOI: https://doi.org/10.1504/IJPM.2023.130269. 

Marashdeh, Zyad, Alomari, Mohammad W, Khataybeh, Mohammad, & Alkhataybeh, Ahmad. 
(2021). Female representation on the boards of directors of non-financial companies. 
Journal of Governance and Regulation/Volume, 10(2) DOI: 10.22495/jgrv10i2art4. 

Marcoulides, Katerina M., & Raykov, Tenko. (2018). Evaluation of Variance Inflation Factors 
in Regression Models Using Latent Variable Modeling Methods. Educational and 
Psychological Measurement, 79(5), 874-882 DOI: 10.1177/0013164418817803. 

Martinez-Jimenez, Rocio, Hernández-Ortiz, María Jesús, & Cabrera Fernández, Ana Isabel. 
(2020). Gender diversity influence on board effectiveness and business performance. 
Corporate Governance: The international journal of business in society, 20(2), 307-
323 DOI: https://doi.org/10.1108/CG-07-2019-0206. 

Masoud, Rawan, & Basahel, Sarah. (2023). The Effects of Digital Transformation on Firm 
Performance: The Role of Customer Experience and IT Innovation. Digital, 3(2), 109-
126 DOI: https://doi.org/10.3390/digital3020008. 

Meshack, Kerongo Maatwa, Winnie, Nyamute, Okiro, Kennedy, & Ochieng, Duncan Elly. 
(2022). The effect of capital structure on financial performance with firm size as a 
moderating variable of non financial firms listed at the Nairobi Securities Exchange.  
DOI: http://dx.doi.org/10.19044/esj.2020.v16n22p139. 

Muigai, Robert Gitau. (2016). Effect of capital structure on financial distress of non-financial 
companies listed in Nairobi Securities Exchange. COHRED, Finance, JKUAT.   
https://doi.org/10.46827/ejefr.v5i1.1073 

Myers, SC. (1984). Corporate Financing and Investment Decisions When Firms have 
Information that Investors do not have.  DOI: http://dx.doi.org/10.1016/0304-
405X(84)90023-0. 

Nasution, Abdillah Arif, Siregar, Ikhsan, & Panggabean, Rahmansyah. (2017). The effect of 
profitability, asset tangibility, corporate tax, non-debt tax shield and inflation upon the 
financial capital structure of the manufacturing companies listed on the Indonesian 
stock exchange. Paper presented at the International Conference on Business and 
Management Research (ICBMR 2017). DOI10.2991/icbmr-17.2017.6 

Nguyen-Thi-Huong, Lan, Nguyen-Viet, Hung, Nguyen-Phuong, Anh, & Van Nguyen, Duy. 
(2023). How does digital transformation impact bank performance? Cogent Economics 
& Finance, 11(1), 2217582 DOI: https://doi.org/10.1080/23322039.2023.2217582. 

Niu, Yuhao, Wang, Sai, Wen, Wen, & Li, Sifei. (2023). Does digital transformation speed up 
dynamic capital structure adjustment? Evidence from China. Pacific-Basin Finance 
Journal, 79, 102016 DOI: DOI: 10.1016/j.pacfin.2023.102016. 

Nuñez Huerta, Mónica. (2021). Financing Strategies for Small and Medium Enterprises in 
Mexico.  DOI: https://doi.org/10.1145/3452446.3452672. 

Okofo-Dartey, Emmanuel. (2024). The Effect of Macroeconomic Factors on the Profitability 
of Non-Finance Firms in South Africa. Acta Universitatis Danubius. Œconomica, 20(4), 
139-158 DOI: https://doi.org/10.22495/cocv18i2art3. 

http://dx.doi.org/10.19044/esj.2020.v16n22p139
http://dx.doi.org/10.1016/0304-405X(84)90023-0
http://dx.doi.org/10.1016/0304-405X(84)90023-0
https://doi.org/10.2991/icbmr-17.2017.6


70 
 

Olaniyi, Oluwaseun Oladeji, Ugonnia, Jennifer Chinelo, Olaniyi, Folashade Gloria, Arigbabu, 
Aisha Temitope, & Adigwe, Chinasa Susan. (2024). Digital collaborative tools, 
strategic communication, and social capital: Unveiling the impact of digital 
transformation on organizational dynamics. Asian Journal of Research in Computer 
Science, 17(5), 140-156 DOI: doi.org/10.9734/ajrcos/2024/v17i5444. 

Öztekin, Özde. (2015). Capital structure decisions around the world: which factors are reliably 
important? Journal of financial and quantitative analysis, 50(3), 301-323 DOI: 
https://doi.org/10.1017/s0022109014000660. 

Panda, Brahmadev, & Leepsa, Nabaghan Madhabika. (2017). Agency theory: Review of theory 
and evidence on problems and perspectives. Indian journal of corporate governance, 10(1), 
74-95 DOI: https://doi.org/10.1177/0974686217701467. 

Papathomas, Aristides, & Konteos, George. (2023). Financial institutions digital 
transformation: the stages of the journey and business metrics to follow. Journal of 
Financial Services Marketing, 1-17 DOI: doi.org/10.1057/s41264-023-00223-x. 

Piaw, Lewis Liew Teo, Tiai, Baizura Binti, & Hassan, Emy Marina Binti. (2024). Dynamic 
Capital Structure Adjustment: Does Digital Transformation Matter? Global Business 
and Management Research, 16(2s), 1274-1282 DOI: 10.3390/systems11070330. 

Puni, Albert, & Anlesinya, Alex. (2020). Corporate governance mechanisms and firm 
performance in a developing country. International Journal of Law and Management, 
62(2), 147-169 DOI: https://doi.org/10.1108/IJLMA-03-2019-0076 

Piaw et al., 2024 Piaw, L. L. T., Tiai, B. B., & Hassan, E. M. B. (2024). Dynamic capital 
structure adjustment: Does digital transformation matter? Global Business and 
Management Research, 16(2s), 1274–1282. https://doi.org/10.3390/systems11070330. 

Puspitaningtyas, Zarah, Toha, Akhmad, & Prakoso, Aryo. (2018). Understanding the concept 
of profit as an economic information instrument: disclosure of semantic meanings. 
Accounting and Financial Control, 2(1), 27 DOI: doi:10.21511/afc.02(1).2018.03. 

Qi, LI, Ligang, LIU, & Jianbing, SHAO. (2022). The Effect of Digital Transformation and 
Supply Chain Integration on Enterprise Performance: The Moderating Role of 
Entrepreneurship. Frontiers of Business Research in China, 16(4) DOI: 10.3868/s070-
007-022-0022-6. 

Rachmawati, Rima. (2021). Effect of sales growth, firm size, profitability on earning per share. 
Turkish Journal of Computer and Mathematics Education (TURCOMAT), 12(8), 675-
680 DOI: https://doi.org/10.29313/kajian_akuntansi.v25i2.4967. 

Rasiah, D., & Kim, P. K. (2011). A theoretical review on the use of the static trade off theory, 
the pecking order theory and the agency cost theory of capital structure. International 
Research Journal of Finance and Economics, 63, 150-159 DOI: doi/286332935_. 

Reddy, Sudheer, & Jadhav, Aditya Mohan. (2019). Gender diversity in boardrooms–A 
literature review. Cogent Economics & Finance, 7(1), 1644703 DOI: 
https://doi.org/10.1080/23322039.2019.1644703. 

Rehan, Raja, Hadi, Abdul Razak Abdul, Hussain, Hafezali Iqbal, & Hye, Qazi Muhammad 
Adnan. (2023). Capital structure determinants across sectors: Comparison of observed 
evidences from the use of time series and panel data estimators. Heliyon DOI: 
https://doi.org/10.1016/j.heliyon.2023.e19618. 

Ren, Lijun, Liu, Jiajia, & Hao, Qianyi. (2023). How digital transformation affects the cost of 
equity capital: the role of information disclosure quality and stock liquidity. Industrial 
and Corporate Change, dtad053 DOI: https://doi.org/10.1093/icc/dtad053. 

Ren, Lijun, Liu, Jiajia, & Hao, Qianyi. (2023). How digital transformation affects the cost 
of equity capital: the role of information disclosure quality and stock liquidity. 
Industrial and Corporate Change, 33(5), 1098-1122 DOI: 10.1093/icc/dtad053. 



71 
 

Ross, Jeanne, Sebastian, Ina, Beath, Cynthia, Mocker, Martin, Moloney, Kate, & Fonstad, Nils. 
(2016). Designing and executing digital strategies: completed research paper. Paper 
presented at the Digital innovation at the crossroads: ICIS 2016, International 
Conference on Information Systems, December 11-14, 2016, Dublin, Ireland: practice-
oriented research. https://doi.org/10.4324/9780429286797-6 

Ross, Stephen A. (1973). The economic theory of agency: The principal's problem. The 
American economic review, 63(2), 134-139 DOI: 
https://www.jstor.org/stable/1817064. 

Rothstein, Sidney A. (2024). Transnational governance of digital transformation: financing 
innovation in Europe’s periphery. New Political Economy, 29(2), 227-239 DOI: 
10.1080/13563467.2023.2240236. 

Saif-Alyousfi, Abdulazeez YH, Md-Rus, Rohani, Taufil-Mohd, Kamarun Nisham, Mohd Taib, 
Hasniza, & Shahar, Hanita Kadir. (2020). Determinants of capital structure: evidence 
from Malaysian firms. Asia-Pacific Journal of Business Administration, 12(3/4), 283-
326 DOI: https://doi.org/10.1108/APJBA-09-2019-0202. 

Saldi, Wardah Awwalin Ikhsaniah, Adrianto, Fajri, & Hamidi, Masyhuri. (2023). ESG and 
dividend policy in Indonesia. Journal Of Social Research, 2(3), 724-734 DOI: 
https://doi.org/10.55324/josr.v2i3.596. 

Santos, Ana Cordeiro. (2023). Conceptualising state financialisation: from the core to the 
periphery. New political economy, 28(1), 142-154 DOI: 
https://doi.org/10.1080/13563467.2022.2084520. 

Sarang, Aitzaz Ahsan Alias, Aubert, Nicolas, & Hollandts, Xavier. (2021). Board gender 
diversity and corporate cash holdings 1. Finance, 42(1), 7-49 DOI: 
https://doi.org/10.3917/fina.421.0007. 

Schwartz-Ziv, Miriam, & Weisbach, Michael S. (2013). What do boards really do? Evidence 
from minutes of board meetings. Journal of financial economics, 108(2), 349-366 DOI: 
https://doi.org/10.1016/j.jfineco.2012.04.011. 

Schwertner, Krassimira. (2017). Digital transformation of business. Trakia Journal of Sciences, 
15(1), 388-393 DOI: https://doi.org/10.4324/9780429344589-5. 

Sdiq, Shirwan Rafiq, & Abdullah, Hariem A. (2022). Examining the effect of agency cost on 
capital structure-financial performance nexus: empirical evidence for emerging market. 
Cogent Economics & Finance, 10(1), 2148364 DOI: 10.1080/23322039.2022.2148364. 

Serrasqueiro, Zélia, & Caetano, Ana. (2015). Trade-Off Theory versus Pecking Order 
Theory: capital structure decisions in a peripheral region of Portugal. Journal of 
Business Economics and Management, 16(2), 445-466 DOI: 
doi:10.3846/16111699.2012.744344. 

Shiferaw, Yegnanew A. (2023). An Understanding of How GDP, Unemployment and Inflation 
Interact and Change across Time and Frequency. Economies, 11(5), 131 DOI: 
https://doi.org/10.3390/economies11050131. 

Siswanti, Indra, Riyadh, Hosam Alden, Nawangsari, Lenny C., Mohd Yusoff, Yusliza, & 
Wibowo, Mas Wahyu. (2024). The impact of digital transformation for sustainable 
business: the meditating role of corporate governance and financial performance. 
Cogent Business & Management, 11(1), 2316954 DOI: 
10.1080/23311975.2024.2316954. 

Tabrizi, Behnam, Lam, Ed, Girard, Kirk, & Irvin, Vernon. (2019). Digital transformation is not 
about technology. Harvard business review, 13(March), 1-6 DOI: 
https://doi.org/10.7551/mitpress/11661.003.0007. 

Tailab, Mohamed. (2014). Analyzing Factors Effecting Profitability of Non-Financial U.S. 
Firms. Research Journal of Finance and Accounting, 5, 17-26 DOI: 
https://doi.org/10.32479/ijefi.13472. 

http://www.jstor.org/stable/1817064


72 
 

Teja, Adrian. (2019). Tax rate and non-debt tax shield. Jurnal Riset Manajemen Dan Bisnis 
(JRMB) Fakultas Ekonomi UNIAT, 4(2), 257-268 DOI: 
https://doi.org/10.36226/jrmb.v4i2.261. 

Teng, Xiaoyan, Wu, Zhong, & Yang, Feng. (2022). Impact of the Digital Transformation of 
Small‐and Medium‐Sized Listed Companies on Performance: Based on a Cost‐Benefit 
Analysis Framework. Journal of Mathematics, 2022(1), 1504499 DOI: 
https://doi.org/10.1155/2022/1504499. 

Teng, Xiaoyan, Wu, Zhong, & Yang, Feng. (2022b). Research on the relationship between 
digital transformation and performance of SMEs. Sustainability, 14(10), 6012 DOI: 
https://doi.org/10.3390/su14106012. 

Tesema, Tesfa Nega. (2024). The effect of capital structure on performance: empirical evidence 
from manufacturing companies in Ethiopia. Cogent Economics & Finance, 12(1), 
2300926 DOI: https://doi.org/10.1080/23322039.2023.2300926. 

Thanh Nguyen, Ha, Muniandy, Balachandran, & Henry, Darren. (2024). Adjustment speed of 
capital structure: A literature survey of empirical research. Australian Journal of 
Management, 49(3), 448-477 DOI: https://doi.org/10.1177/03128962231154744. 

Thi Viet Nguyen, Nga, Nguyen, Chi Thi Kim, Ho, Phuong Thi Minh, Thi Nguyen, Huong, & 
Van Nguyen, Duy. (2021). How does capital structure affect firm’s market 
competitiveness? Cogent Economics & Finance, 9(1), 2002501. 
https://doi.org/10.1080/23322039.2021.2002501 

Tian, Guangning, Li, Bo, & Cheng, Yue. (2022). Does digital transformation matter for 
corporate risk-taking? Finance Research Letters, 49, 103107 DOI: 
https://doi.org/10.1016/j.frl.2022.103107. 

Tian, Xu, Wang, Yan, & Kohar, Umar HA. (2024). Capital structure, business model 
innovation, and firm performance: Evidence from Chinese listed corporate based on 
system GMM model. PLOS ONE, 19(6), e0306054 DOI: 
https://doi.org/10.1371/journal.pone.0306054. 

Tsou, Hung-Tai, & Chen, Ja-Shen. (2023). How does digital technology usage benefit firm 
performance? Digital transformation strategy and organisational innovation as 
mediators. Technology Analysis & Strategic Management, 35(9), 1114-1127 DOI: 
https://doi.org/10.1080/09537325.2021.1991575. 

Tu, Xinyu, & Yan, Xiaoling. (2022). Digital transformation, knowledge spillover, and 
enterprise total factor productivity: Empirical evidence from listed manufacturing 
companies. Econ. Res, 117, 43-56 DOI: https://doi.org/10.2991/aebmr.k.220402.013. 

Udayasankar, Krishna. (2008). Corporate social responsibility and firm size. Journal of 
business ethics, 83(2), 167-175 DOI: https://doi.org/10.1007/s10551-007-9609-8. 

Vafeas, Nikos, & Vlittis, Adamos. (2024). Earnings quality and board meeting frequency. 
Review of Quantitative Finance and Accounting, 62(3), 1037-1067 DOI: 
10.1007/s11156-023-01230-8. 

Van Veldhoven, Ziboud, & Vanthienen, Jan. (2022). Digital transformation as an interaction-
driven perspective between business, society, and technology. Electronic Markets, 
32(2), 629-644 DOI: https://doi.org/10.1007/s12525-021-00464-5. 

Vengesai, Edson. (2023). Unveiling the Role of Investment Tangibility on Financial 
Leverage: Insights from African-Listed Firms. Risks, 11(11), 192 DOI: 
https://doi.org/10.3390/risks11110192. 

Vial, Gregory. (2021). Understanding digital transformation: A review and a research agenda. 
Managing digital transformation, 13-66 DOI: doi.org/10.1016/j.jsis.2019.01.003. 

Wahhab, Asaad Mohammed Ali, Al-khafajy, Eman Jawad Ahmed, Talal, Nahla Ubaiss, & 
Seger, Abdullah Ali. (2021). Antecedents to the speed of adjustment towards optimal 



73 
 

leverage: A case of Baghdad stock exchange. International Journal of Economics and 
Finance Studies, 13(1), 1-24 DOI: Doi: 10.34109/ijefs.20211222. 

Wang, Disheng, & Xia, Xiaohong. (2024). The impact of corporate digital transformation on 
firms’ performance in utilities sector. Heliyon, 10(1) DOI: 
https://doi.org/10.1016/j.heliyon.2023.e23362. 

Wang, Dong, & Chen, Shengli. (2022). RETRACTED: Digital Transformation and Enterprise 
Resilience: Evidence from China. Sustainability, 14(21), 14218 DOI: 
https://doi.org/10.3390/su142114218. 

Wang, Jun, & Zhu, Chenwei. (2023). The impact of digital transformation on the debt 
financing costs of firms. Paper presented at the SHS Web of Conferences. 
https://doi.org/10.1051/shsconf/202316303036 

Warner, Karl S. R., & Wäger, Maximilian. (2019). Building dynamic capabilities for digital 
transformation: An ongoing process of strategic renewal. Long Range Planning, 52(3), 
326-349 DOI: https://doi.org/10.1016/j.lrp.2018.12.001. 

Warner, Karl SR, & Wäger, Maximilian. (2019). Building dynamic capabilities for digital 
transformation: An ongoing process of strategic renewal. Long range planning, 52(3), 
326-349 DOI: https://doi.org/10.1016/j.lrp.2018.12.001. 

Westerman, George, Calméjane, Claire, Bonnet, Didier, Ferraris, Patrick, & McAfee, 
Andrew. (2011). Digital Transformation: A roadmap for billion-dollar organizations. 
MIT Center for digital business and capgemini consulting, 1(1-68) DOI: 
https://doi.org/10.1093/benz/9780199773787.article.b00196314. 

Wu, Fei, Hu, Huizhi, Lin, Huiyan, & Ren, Xiaoyi. (2021). Enterprise digital transformation 
and capital market performance: Empirical evidence from stock liquidity. Management 
world, 37(7), 130-144 DOI: https://doi.org/10.1371/journal.pone.0142457. 

Xiong, M. (2023). Relationship between gdp and inflation rate. BCP Business & Management, 
40(5), 372-376 DOI: https://doi.org/10.54691/bcpbm.v40i.4403. 

Xue, Yi, & Zhang, Xinzhi. (2024). Digital transformation and corporate capital structure: 
Evidence from China. Pacific-Basin Finance Journal, 84, 102299 DOI: 
https://doi.org/10.1016/j.pacfin.2024.102299. 

Yallwe, Alem Hagos, & Buscemi, Antonino. (2014). An era of intangible assets. Journal of 
Applied Finance and Banking, 4(5), 17 DOI: 
https://doi.org/10.1016/j.jbankfin.2020.105873. 

Yang, T., Wu, K., Du, X., & Yuan, G. (2025). Does the digital transformation of enterprises 
affect capital mismatch? evidence from Chinese listed firms. PLoS One, 20(2), 
e0313674 DOI: 10.1371/journal.pone.0313674. 

Yilmaz, Mustafa K, Hacioglu, Umit, Tatoglu, Ekrem, Aksoy, Mine, & Duran, Selman. (2023). 
Measuring the impact of board gender and cultural diversity on corporate governance 
and social performance: evidence from emerging markets. Economic research-
Ekonomska istraživanja, 36(2) DOI: https://doi.org/10.1080/1331677X.2022.2106503. 

Yoo, Youngjin, Henfridsson, Ola, & Lyytinen, Kalle. (2010). Research commentary—the 
new organizing logic of digital innovation: an agenda for information systems 
research. Information systems research, 21(4), 724-735 DOI: 
https://doi.org/10.1287/isre.1100.0322. 

Zambrano Farías, Fernando José, Martínez, María del Carmen Valls, & Martín-Cervantes, 
Pedro Antonio. (2022). Profitability determinants of the natural stone industry: 
Evidence from Spain and Italy. PLOS ONE, 17(12), e0276885 DOI: 
10.1371/journal.pone.0276885. 

Zhai, Huayun, Yang, Min, & Chan, Kam C. (2022). Does digital transformation enhance a 
firm's performance? Evidence from China. Technology in Society, 68, 101841 DOI: 
https://doi.org/10.1016/j.techsoc.2021.101841. 



74 
 

Zhang, Zhengyang. (2023). Digital Transformation of Non-Financial Enterprises and Shadow 
Banking Business: Intensification or Mitigation. Highlights in Business, Economics 
and Management, 6, 272-286 DOI: https://doi.org/10.54097/hbem.v6i.6328. 

Zhao, Xu, Chen, Qi-an, Yuan, Xiaoshu, Yu, Yannan, & Zhang, Haitao. (2024). Study on the 
impact of digital transformation on the innovation potential based on evidence from 
Chinese listed companies. Scientific Reports, 14(1), 6183 DOI: 10.1038/s41598-024-
56345-2. 

Zhao, Xu, Chen, Qi-an, Zhang, Haitao, Chen, Pengyu, & Chen, Shen. (2024). A study on the 
influencing factors of corporate digital transformation: empirical evidence from 
Chinese listed companies. Scientific Reports, 14(1), 6243 DOI: 
https://doi.org/10.1038/s41598-024-56729-4. 

Zhu, Chen, Liu, Xue, & Chen, Dong. (2024). Prediction of digital transformation of 
manufacturing industry based on interpretable machine learning. Plos one, 19(3), 
e0299147 DOI: https://doi.org/10.1371/journal.pone.0299147. 

Živkov, Dejan, Kovačević, Jelena, & Papić-Blagojević, Nataša. (2020). Measuring the effects 
of inflation and inflation uncertainty on output growth in the central and eastern 
European countries. Baltic Journal of Economics, 20(2), 218-242 DOI: 
10.1080/1406099X.2020.1846877. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix (Published paper) 
 

 
  

Article 

Does Digital Transformation Reflect the Adjustment of  
Capital Structure? 
Mohamad Anas Ktit 1* and Bashar Abu Khalaf2 

1 University of Doha for Science and Technology,Doha P.O. Box 24449, Qatar 
2 Accounting & Finance Department, University of Doha for Science & Technology, Doha 
P.O. Box 24449, Qatar; bashar.abukhalaf@udst.edu.qa 
* Correspondence: 60095354@udst.edu.qa 

 
Abstract: This study investigates the effect of digital transformation on non-
financial firms’ adjustment of the capital structure in European countries while 
controlling for firm characteristics (firm size, tangibility, profitability, and non-
debt tax shields), board characteristics (board size, board gender diversity, and 
board meetings), and macroeconomic variables (GDP and inflation). Data were 
collated from the platform Refinitiv Eikon (LSEG). The final sample size was 514 
companies during the 2010–2023 period. Panel GMM regression was used to 
thoroughly investigate the impact of digital transformation on the adjustment of 
capital structure. The results show that digital transformation improves capital 
structure adjustments. Based on the results of panel GMM regression, our results 
hold and confirm that there is a positive significant impact of digital 
transformation on the adjustment of capital structure. The main 
recommendation for businesses and policy makers is to successfully enter the 
digital age. 
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1. Introduction 
Over the last few decades, digital transformation has redefined the 
operational and strategic frameworks of enterprises across all sectors 
(Vial, 2021). As technology advances, companies are progressively 
incorporating digital tools, automation, and data-driven decision-making 
into their operations to improve effectiveness and competitiveness 
(Rehan et al., 2023). This change has significantly impacted company 
models and productivity, and it is also pivotal in determining corporate 
financial decisions, especially regarding capital structure (Nguyen-Thi-
Huong et al., 2023). The integration of digital technologies impacts risk 
management, investment plans, and financing requirements, ultimately 
affecting how companies reconcile debt and equity within their financial 
frameworks (Zhao et al., 2024). 
The connection between digital transformation and capital structure 
modification has become notably significant in the European setting. 
European companies, propelled by swift technical progress and 
legislative structures that promote digital integration, have experienced 
substantial transformations in their finance approaches (Van Veldhoven 

& Vanthienen, 2022). Digital transformation strengthens companies’ 
access to diverse funding options, diminishes information asymmetry, 
and enhances operational efficiencies—elements that enable adjustments 
in capital structure (Luo & Jiang, 2022). Furthermore, in reaction to 
digitalization, companies in Europe may enhance their leverage ratios to 
maintain competitiveness and ensure sustained long-term growth, 
especially in sectors undergoing a swift technological transition. 

 This study’s empirical findings indicate there is a significant positive effect of digital 
transformation on capital structure modification. Companies that have proactively used digital 
technology generally modify their financial structures more efficiently, enhancing their debt ratios in 
accordance with market conditions. The findings demonstrate that digital adoption improves 
financial flexibility, enabling companies to reorganize their funding to correspond with technological 
investments and changing business models. This underscores the strategic significance of digital 
transformation in corporate finance, illustrating that technology-driven enterprises exhibit greater 
agility in managing their capital structures. 

This research enhances the current literature by providing a thorough examination of the 
relationship between digital transformation and capital structure adjustment, particularly in the 
European market. This paper fills in the gap in several ways; firstly, this research diverges from prior 
studies that concentrated exclusively on the financial determinants of capital structure by including 
the impact of technical improvements, thereby offering new perspectives on how digitalization affects 
corporate finance decisions (Teo Piaw et al., 2024). The results provide significant insights for 
policymakers, corporate executives, and investors, highlighting the critical role of digital 
transformation in financial decision-making. Secondly, this is the first empirical evidence that the 
relationship between digital transformation and the adjustment of capital structure is controlled by 
firm characteristics (firm size, tangibility, profitability, and non-debt tax shields), board characteristics 
(board size, board gender diversity, and board meetings) and macroeconomic variables (GDP and 
inflation). The existing literature has not fully studied how these control variables interact with digital 
transformation and capital structure adjustment within non-financial firms. The lack of integration of 
these gaps creates a space for understanding the specific difficulties and opportunities for European 
non-financial organizations. 
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The primary objective of this research is to investigate the impact of digital transformation on 
the adjustment of the capital structures of European companies. Also, the secondary objective is to 
bridge the gap by investigating how digital transformation impacts capital structure adjustment, with 
a specific focus on the control variables that affect this relationship. Specifically, this study emphasizes 
how technology might revolutionize debt management, equity distribution, and overall non-financial 
conditions. The objective of this research is to determine whether digital transformation can boost 
capital structure adjustment, streamline processes, and foster a culture of continuous improvement 
in European nations. 

The structure of this paper is as follows: A review of the literature and hypothesis development 
are presented in Section 2 along with the theoretical background. Section 3 presents the sample used 
and the development of the model. Section 4 analyzes the results, while Section 5 concludes this 
empirical paper and highlights the implications and limitations of this research. 
of this research. 

2. Literature Review 
2.1. Theoretical Background 

2.1.1. Trade-Off Theory 

According to this theory, businesses try to weigh the advantages of leverage against the 
disadvantages of possible non-financial hardship. By potentially lowering operational risks and 
increasing non-financial sustainability, digital transformation can have an impact on this balance and 
enable businesses to more dynamically modify their capital structure adjustment (Duwe & Duwe, 
2022). According to the trade-off theory hypothesis, businesses try to weigh the advantage of debt 
against the disadvantages of possible non-financial difficulties. According to the trade-off theory, 
businesses may modify their capital structure adjustment to fund digital expenditures relating to 
digital transformation, balancing the possible advantages of better operating efficiency against the 
risk of higher debt (Serrasqueiro & Caetano, 2015). The trade-off argument states that businesses 
weigh the advantages of debt against tax benefits, possibly increasing the disadvantages of non-
financial hardships. This balance can be affected by digital transformation, which may lower 
operational risks and expenses and increase the appeal of debt (Sdiq & Abdullah, 2022). In capital 
structure adjustment, companies with more leverage may be able to reduce their overall cost of capital 
and make use of tax shields, both of which have a beneficial effect on the trade-off theory (Cekrezi, 
2013). 

2.1.2. Pecking-Order Theory 

According to this theory, businesses prioritize their funding sources based on what will lead to 
the lowest cost, prioritizing internal funding, followed by debt, and treating equity issuance as a last 
resort. By improving an organization’s capacity to generate internal revenue through higher efficiency 
and advancement, digital transformation can have an effect on the pecking order by reducing its 
dependence on external funding (Kilic & Sakalsiz, 2023). Moreover, according to this theory, 
businesses favor internal funding over external financing and favor debt over equity when external 
non-financial support is required. Through its effects on the non-financial decisions made by firms, 
digital transformation affects this idea. Due to increased operational effectiveness, firms undergoing 
digital transformation may generate more internal revenue and become less dependent on outside 
finance (Adair & Adaskou, 2015). This research demonstrates the relationship between the pecking 
order of firms and different attributes in the context of digital transformation. The results show that 
larger businesses might still favor internal finances, and technological developments provide more 
flexibility and allow greater effectiveness, eliminating the need to seek outside capital (Castro et al., 
2015). In this theory, because of information irregularity, businesses prefer inside finance and steer 



 
 

clear of external finance. This may result in reduced expenditure and more stable capital structure 
adjustment (Frank et al., 2020). 

2.1.3. Agency Theory 

Agency theory investigates the disputes regarding competing interests that exist between the 
shareholder and the leadership of a corporation. Enhancing openness and knowledge flow through 
digital transformation can help reduce agency difficulties and influence capital structure adjustment 
choice such that it better aligns with the needs of shareholders (Chen & Yu, 2011). The difference 
between the managers and shareholders is examined by agency theory. This theory suggests that 
businesses may experience a decrease in information asymmetries and agency costs if they implement 
digital innovation in the context of digital transformation. The resulting increased governance and 
openness may result in more effective decision-making and a possible decrease in the cost of capital 
(Fang et al., 2023). The premise that debt will help reduce agency costs among the managers and 
shareholders, aligning their interests and improving business performance, is supported by proof and 
agency theory. This is especially important since businesses use debt to fund their digital 
transformation, which can lower operational effectiveness and increase value overall (Hoang et al., 
2021). In capital structure adjustment, debt can reduce the need to act in accordance with agency 
theory by aligning managers’ interests and reducing their diplomacy. This raises the corresponding 
company’s value and lessens the possibility of unnecessary administrative expenditure (Ahmed et al., 
2023). The following table, Table 1, provides a summary of the expected impact of digital 
transformation on the adjustment of capital structures based on the three previously discussed 
theories. 

Table 1. Summary of expected impacts based on the previously mentioned theories. 

Variables  Trade-Off Theory  Pecking-Order Theory  Agency Theory  

Digital transformation + + +/− 

2.2. Previous Studies and Hypothesis Development 

Digital Transformation and Capital Structure Adjustment 

Digital transformation modifies operational structures, improves efficiency, and influences 
non-financial performance; it may substantially influence a firm’s capital structure adjustment. 
Research demonstrates that digitization expedites capital structure adjustments, allowing firms to 
swiftly adapt to market conditions and enhancing their financial management capabilities (Niu et al., 
2023). The adoption of digital transformation can boost profitability, drive innovation, and enhance 
overall company performance. These outcomes may influence how enterprises allocate their non-
financial resources and capital expenditure (Chen et al., 2023). Capital structure adjustment is highly 
influenced by digital transformation, which also alters businesses’ operational methods, capital 
structure, and profitability. This results in a dynamic capital structure adjustment emphasizing the shift 
from equity to debt as enterprises enhance operational efficiency and reduce expenditures (Xue & 
Zhang, 2024). Moreover, the digital transformation of non-financial firms has been strongly connected 
with enhanced operational performance, influencing these firms’ decisions about capital structure 
adjustment (Teng et al., 2022a). Digital transformation significantly influences a firm’s capital structure 
adjustment since the transition from equity to debt is driven by enhanced operational performance and 
reduces the risk of bankruptcy due to digital transformation. Research has indicated that digital 
transformation expedites the alteration of capital structure adjustment, enabling organizations to 
respond more swiftly to both favorable and unfavorable changes (Olaniyi et al., 2024). 



 
 

Digital transformation may accelerate capital structure adjustments by enhancing the stock market 
or modernizing the bond market. The idea here is that information asymmetry can be mitigated 
through digital transformation (Liu & Liu, 2023). In the realm of non-financial enterprises, digital 
transformation affects capital structure adjustment. Research analyzing companies listed from 2020 to 
2023 revealed that factors such as accounts reliable percentages, managerial overhead ratios, and 
ownership structure substantially influence digital transformation initiatives. Consequently, these 
factors influence how these enterprises modify their capital structures (Bela et al., 2024). Researchers 
have found that the initial stage of a sound investment in research and development for digital 
transformation may not lead to significant progress, resulting in an excess of capital structure 
adjustment costs (Zhai et al., 2022). Non-financial firms generally require alterations to their financial 
structures to enable digital transformation (Khandelwal et al., 2023). To align with emerging digital 
activities, this even requires non-financial firms to restructure their resources and investments. For non-
financial firms, effective capital structure adjustments enhance resource allocation efficacy, promote 
technological advancement, and mitigate hazards associated with digital transformation (Warner & 
Wäger, 2019). When the operational models of enterprises are subject to a digital transformation that 
significantly influences their capital structure adjustment, it not only entails technological innovation 
but also a revision of the enterprises’ overarching strategic frameworks (Libert et al., 2016). Digital 
transformation increases the dissemination of capital structure adjustment data. Reducing insight 
asymmetry reduces perceived risk for investors, consequently reducing the cost of capital funding for 
non-financial firms (João et al., 2023). Furthermore, digital transformation allows enterprises to offer 
more reliable and promptly available non-financial information. Increased transparency and improved 
shareholder plans help to reduce the cost of equity financing (Ren et al., 2023b). 

Based on the previous research, digital transformation enhances capital structure adjustment by 
allowing non-financial firms to refine their financial strategies and adapt more efficiently to evolving 
market conditions (Sarang et al., 2021). Prior studies have indicated that digitization improves the speed 
and efficacy of decision-making processes for capital allocation (Nuñez Huerta, 2021). By utilizing new 
technologies, non-financial firms can diminish information asymmetry, enhance transparency, and 
gain improved access to financial data (Culata et al., 2012). These enhancements not only reduce the 
cost of equity borrowing but also augment a firm’s capacity to adjust its capital structure in reaction to 
external economic and completive forces (Elmoursy, 2020). Consequently, digital transformation 
enhances financial resilience and enables more agile adjustments to capital structures. Based on the 
previous discussion and the critical valuation of previous studies, the hypothesis of this empirical paper 
is as follows. 

H1: Digital transformation has a positive relationship with capital structure adjustment. 

3. Methodology 
3.1. Sample Used 

This paper investigates the impact of digital transformation on capital structure adjustment in all 
European countries. The data were collected from the platform Refinitiv Eikon (LSEG). The total 
number of listed nonfinancial companies in Europe is 8945, and after cleaning the data on missing 
observations, the final sample included 514 companies active during the 2010–2023 period. Table 2 
provides the details of the sampling procedure. 

 
 
 
 
 



 
 

Table 2. Sampling procedure. 

Sampling Procedure Number of Countries  Total Population  Sample Size  

1. Western Europe 9 1925 205 

2. Eastern Europe 10 1903 37 

3. North Europe 15 2738 250 

4. Southern Europe 17 2379 22 

Total 51 8945 514 

3.2. Research Model 

We applied the panel GMM regression to investigate the impact of digital transformation on the 
adjustment of capital structures and deal with the endogeneity problem (Bajaj et al., 2020; Zhang et al., 2022; 
Zhu et al., 2024). Endogeneity may arise from measurement mistakes, omitted variable bias, or simultaneity, 
potentially resulting in biased and inconsistent estimates if inadequately addressed. To address these 
problems, this empirical investigation includes the variables firm size, tangibility, non-debt-tax shields, 
profitability, board size, board gender diversity, and board meetings as possibly endogenous variables. 
These variables may be affected by unseen factors or concurrently determined alongside the dependent 
variable. To resolve this problem, suitable instrumental variables (IVs) were employed within the GMM 
framework. The instruments chosen are lagged values of the endogenous variables, guaranteeing correlation 
with the endogenous regressors while remaining uncorrelated with the error term. The application of the 
GMM technique guarantees robust and consistent parameter estimations, addressing heteroskedasticity and 
probable autocorrelation in the panel data. 

The economic model is given in Equation (1): 

CapStAd(i, t) =α + β1 CapStAd(i, t − 1) + β2 DT(i, t) + β3 FSize(i, t) + β4 Tang(i, t) + β5 NTShield(i, t) 
+ β6 Prof(i, t) + β7 BSize(i, t) + β8 BGD(i, t) + β9 BMeet(i, t) + β10 GDP(t) + β11 Inf(t) + ε             (1) 

 
where 
CapStAd is the adjustment of capital structure toward the optimal capital structure; 
DT is digital transformation measured through data text mining via the ratio of keyword 
occurrences to the total word count in the annual report; 
FSize is firm size, which is measured by the natural logarithm of the total assets; 
Tang is tangibility, which is measured as fixed assets divided by total assets; 
NTShield denotes non-debt tax shield, which is measured by dividing accumulated 
depreciation by total assets; 
Prof is profitability, measured through return on assets; 
BSize is board size, measured by the number of members on a board; 
BGD is board gender diversity, measured by the percentage of females on a board; 
BMeet is board meeting, measured by the number of board meetings in a year; 
GDP is the growth in the Gross Domestic Product; 
Inf is inflation, measured by the percentage of the consumer price index. 

 
 
 
 



 
 

3.3. Measurement of Variables 

Table 3 provides all the variables selected based on the previous studies discussed in the previous 
Section. In addition, the measures suggested by several authors in previous studies and the sources of the 
data have been provided. 

Table 3. Means of measuring variables. 

Variable Measurements/measures Reference Source 

Dependent Variable 

Capital structure adjustment  
Net change in leverage  

(Act Levᵢ,ₜ − Act Levᵢ,ₜ₋₁) 
(Khalaf, 2017) Refinitiv Eikon 

Independent Variable 

Digital transformation 

Content analysis (data text mining of 
annual reports), using the ratio of 
keyword occurrences to the total word 
count in the annual report 

(Piaw et al., 2024) Annual Report 

Control Variable (Firm Characteristics) 

Firm Size The natural logarithm of total assets (Saldi et al., 2023) Refinitiv Eikon 

Tangibility (Total assets − current assets)/total 
assets 

(Jain et al., 2024) Refinitiv Eikon 

Profitability Return on Assets  (Rachmawati, 2021) Refinitiv Eikon 

Non-debt tax shield Accumulated depreciation to total assets (Lebow et al., 2006) Refinitiv Eikon 

Control Variable (Board Characteristics) 

Board size Number of directors on the board (Joseph et al., 2023) Refinitiv Eikon 

Board gender diversity Percentage of females on the board (Martinez-Jimenez et 
al., 2020) Refinitiv Eikon 

Board meetings Total number of board meetings (López-Cabarcos et al., 
2023) Refinitiv Eikon 

Control Variable (Macro-Economic Characteristics) 
Inflation Consumer price index (CPI) (Marcoulides et al., 

2018) 
World Bank  

GDP Growth in Gross Domestic Product (Öztekin, 2015) World Bank  

Authors’ analysis 

 

 

 

 



 
 

3.4. Model Development 

3.4.1. Dependent Variable 

Capital structure adjustment: (CapStAd) This variable constitutes a company’s leverage with 
respect to adjusting its structure towards the desired capital structure (Khalaf, 2017). The net change in 
leverage that a company uses to fund its operations and growth is referred to as its capital structure 
adjustment. It is critical for creating a comprehensive non-financial organizational strategy and greatly 
influences an organization’s value and success (Meshack et al., 2022). Thus, whenever the capital structure 
adjustment ratio (Act Levᵢ,ₜ − Act Levᵢ,ₜ−₁) exceeds or falls short of the target, the aforementioned adjustment 
coefficient quantifies the magnitude of the response (Iqbal-Hussain et al., 2015). Consequently, it may be 
asserted that the costs associated with increasing leverage are less than those for reducing debt (Khalaf, 
2017). 

 

3.4.2. Independent Variable 

Digital Transformation: This research’s digital transformation variable was developed using a 
data-mining methodology, particularly by examining the frequency of pertinent terms in organizations’ 
annual reports, specifically via the ratio of keyword occurrences to the total word count in the annual report 
(Gurumurthy et al., 2020). Natural language processing (NLP) was employed to identify and extract key 
terms related to digital transformation, including “big data”, “blockchain”, “artificial intelligence”, “data 
analytics”, “digital finance”, “IOT”, “digital innovation”, “cloud computing”, “multi-party security 
computing”, “automation”, and “cybersecurity”, from corporate annual reports. A term frequency (TF) 
model was utilized to assess the relative significance of these phrases within each company’s report, 
ensuring that frequently used words did not eclipse those explicitly representative of digital actions 
(Bharadwaj et al., 2013). This method provides an objective and quantitative assessment of a firm’s digital 
transformation initiatives, serving as a data-driven indicator of the degree to which organizations prioritize 
and incorporate digital strategies into their operations (Yufeng Chen et al., 2023). The resultant variable 
functions as a significant input for evaluating the effects of digital transformation on the adjustment of the 
capital structures of non-financial companies in Europe. 

3.4.3. Control Variables (Firm Characteristics) 

Firm size: The size of a business significantly influences the capital structure adjustment process 
since larger organizations are often met with cheaper financing costs, enhanced access to capital markets, 
and less information asymmetry relative to smaller enterprises (Rasiah & Kim, 2011). Large corporations 
often possess more varied income sources, superior credit ratings, and robust affiliations with financial 
entities, enabling them to modify their capital structures more effectively in reaction to market dynamics 
(Wahhab et al., 2021). Conversely, smaller enterprises may face elevated borrowing expenses, financial 
limitations, and reduced adaptability in modifying their debt-to-equity ratios. In light of these dynamics, 
firm size is typically represented by total assets since this value offers a distinct and measurable indication 
of a company’s entire scale and resource capacity. The total assets value reflects a firm’s ability to generate 
capital and withstand financial disruptions, serving as a dependable metric for assessing capital structure 
modifications for enterprises of varying sizes (Nuñez Huerta, 2021). 

Tangibility: Tangibility significantly influences the capital structure adjustment process since 
enterprises with a greater ratio of tangible assets generally have improved access to secured loan funding (İ 
ltaş et al., 2020). Tangible assets, including property, plant, and equipment (PPE), function as collateral, 
mitigating risk for lenders and decreasing borrowing expenses. Consequently, companies with significant 
asset tangibility are more inclined to modify their capital structures by augmenting leverage as necessary 
since they may obtain loans with greater ease (Camisón et al., 2022). In contrast, companies with reduced 
tangibility—such as those in the technology or service industries—may be subject to elevated borrowing 
costs due to insufficient collateral, complicating their ability to change debt levels effectively (Vengesai, 



 
 

2023). Tangible assets affect the pace of capital structure adjustment since businesses with substantial 
collateral can more rapidly realign their leverage in reaction to market changes or desired capital structures 
(Alves & Lourenço, 2022). 

Profitability: Profitability considerably impacts a firm’s capital structure adjustment since more 
profitable enterprises often depend less on external loans and modify their capital structures at a slower rate 
than less profitable firms. The pecking-order hypothesis posits that enterprises with greater profits choose 
to finance their operations through internal funds (retained earnings) instead of incurring more debt, hence 
minimizing the necessity for frequent capital structure modifications (Jayathilaka, 2020). In contrast, less 
profitable enterprises, which may have greater financing limitations, are more inclined to modify their 
capital structures by augmenting leverage to satisfy funding requirements (Zambrano Farías et al., 2022). 
Furthermore, profitability influences the rate of adjustment, as organizations with robust revenues may 
swiftly diminish excessive debt levels while aiming for an optimal capital structure, whereas financially 
weaker enterprises may encounter difficulties in making prompt modifications due to liquidity limitations. 
Consequently, profitability serves a dual function in capital structure modification, affecting both the 
trajectory and pace of financial decision-making (Puspitaningtyas et al., 2018). 

Non-Debt Tax Shield: Non-debt tax shields (NDTSs), including depreciation, diminish a firm’s 
taxable revenue without reliance on loan funding. Companies with elevated NDTSs are less motivated to 
depend on interest tax deductions from debt, potentially hindering capital structure modifications towards 
more leverage (Nasution et al., 2017). In contrast, enterprises with lower NDTSs may more actively modify 
their capital structures by raising debt to capitalize on interest tax shielding, hence expediting the adjustment 
process towards their target leverage ratio (Hristov et al., 2023). 

3.4.4. Control Variables (Board Characteristics) 

Board Size: The size of a board can impact the adjustment of capital structure by influencing the 
speed and efficacy of financial decision-making (Kalsie & Shrivastav, 2016). A large board may result in 
protracted capital structure revisions owing to coordination difficulties, varied perspectives, and possible 
bureaucratic hindrances in regard to achieving a consensus on financing choices. Conversely, smaller boards 
are often agiler and more stubborn, enabling the corresponding companies to modify their leverage more 
effectively in reaction to market dynamics and financial objectives (Elmoursy, 2020). 

Board Gender Diversity: Gender diversity on boards can affect capital structure adjustments by 
improving risk evaluation and decision-making processes. Companies with more gender-diverse boards 
typically use more cautious financial strategies, resulting in gradual shifts towards increased debt, as female 
directors are generally linked to minimized risk tolerance. Gender-diverse boards may enhance governance 
quality and financial supervision, enabling more effective modifications to capital structures in alignment 
with long-term financial stability (Reddy & Jadhav, 2019). 

Board Meetings: Board meetings are essential for capital structure modification as they enable 
strategic financial decision-making and supervision. An increased frequency of board meetings can facilitate 
expedited modifications to a company’s capital structure by allowing for prompt deliberations on financing 
strategies, risk management, and leverage optimization. Holding meetings rarely may hinder the 
adjustment process by causing delays in decision-making and diminishing board involvement in capital 
structure planning (Yilmaz et al., 2023). 

3.4.5. Control Variables (Macro-Economic Variables) 

Inflation: Inflation can profoundly affect capital structure modification by altering financing 
expenses and debt management tactics (Živkov et al., 2020). In times of elevated inflation, companies may 
modify their capital structures by augmenting leverage since the actual value of debt diminishes, rendering 
borrowing more appealing (Ali & Asfaw, 2023). Nevertheless, inflation may result in elevated interest rates 
and economic instability, thereby hindering capital structure modifications as companies exercise greater 
caution around incurring extra debt (Fitzgerald et al., 2020). 



 
 

GDP: GDP growth impacts capital structure modification by influencing economic stability, 
loan accessibility, and corporate profitability (Cracolici et al., 2010). In times of robust GDP development, 
companies may modify their capital structures by augmenting leverage, as elevated economic activity 
enhances profitability and diminishes default risk (Cohen Kaminitz, 2023). Conversely, during economic 
recessions, companies may decrease debt levels or decelerate capital structure modifications due to 
heightened uncertainty and stricter lending conditions (Bernow et al., 2017). 

4. Results and Analysis 
4.1. Descriptive Statistics 

Table 4 highlights the descriptive statistics and places of interest in regard to significant points 
that enhance one’s understanding of the data. The descriptive data offer insights into the capital structure 
adjustments and digital transformation levels of enterprises. The capital structure adjustment values vary 
from −0.285 to 0.578, signifying that certain enterprises have markedly decreased their leverage, while others 
have considerably augmented it. A standard deviation of 0.058 indicates substantial diversity in the 
adjustment process among enterprises. 

Table 4. Descriptive statistics. 

 CapStAd DT FSize Tang Prof NTSheild BSize  BGD BMeet  GDP Inf 

Mean 0.199 0.015 22.583 0.633 0.069 0.184 10.492 0.259 8.044 0.014 0.022 

St Dev 0.058 0.001 1.671 0.203 0.116 0.030 3.765 0.143 2.347 0.025 0.024 

Min −0.285 0.009 15.008 0.111 −0.140 0 3 0 2 −0.057 −0.062 

Max 0.578 0.032 27.211 1.000 1.493 0.318 26 0.75 12 0.060 0.083 

Authors’ analysis. 

The average value for non-financial enterprises in Europe concerning digital transformation is 
around 29 words counted in annual reports, indicating a moderate degree of digital adoption. The 
substantial standard deviation of 9.943 signifies significant variability among enterprises, indicating that 
although several companies have fully embraced digital transformation, others are still in the nascent phases 
of adoption. This variety underscores the varied strategies and investment levels employed in digital 
transformation among various organizations and sectors 

4.2. Correlation Matrix 

Table 5 displays the correlation matrix, clarifying the connection between the variables. The 
positive link between capital structure adjustment and digital transformation indicates that enterprises 
modifying their capital structures are more inclined to invest in digital innovation and technology-driven 
initiatives. Organizations experiencing digital transformation frequently require significant financial 
resources to invest in digitalization, prompting them to modify their capital structures by optimizing their 
debt/equity ratios. 

 

 

 

 



 
 

Table 5. Correlation analysis. 

 1  2 3 4 5 6 7 8 9 10 11 
1. CapStAd  1           
2. DT 0.007 1          
3. FSize −0.004 −0.033 1         
4. Tang 0.213 −0.038 0.248 1        
5. Prof −0.101 0.053 −0.186 −0.171 1       
6. NTSheild 0.008 −0.020 −0.050 −0.007 −0.048 1      
7. BSize  −0.036 −0.005 0.437 0.057 −0.088 0.042 1     
8. BGD −0.003 −0.008 0.125 0.008 −0.022 0.014 0.045 1    
9. BMeet  0.076 −0.006 −0.014 0.034 −0.052 0.058 −0.055 0.098 1   
10. GDP −0.017 −0.002 0.003 −0.015 0.036 −0.007 0.006 0.028 0.014 1  
11. Inf −0.014 −0.114 0.061 −0.002 −0.009 0.007 0.012 0.230 0.053 0.224 1 
VIF 1.562 1.251 1.952 1.756 1.625 2.152 1.960 1.484 1.263 1.185  

Authors’ analysis. 

Table 5 (above) demonstrates a negative association of −0.004 between capital structure 
adjustment and firm size, suggesting that larger non-financial firms appear to participate in capital structure 
adjustment activities less, suggesting that having access to a sufficient quantity of resources does not 
inherently result in superior capital structure adjustment performance. Moreover, the impact of market 
conditions, including inflation and economic growth, is substantial, as they greatly affect non-financial firms’ 
capital structure adjustment performance, highlighting the importance of including these control factors in 
any thorough examinations of capital structure adjustment. 

Additionally, there is a significant positive connection, equal to 0.213, between capital structure 
adjustment and tangibility. These results indicate that non-financial firms that efficiently utilize their tangible 
assets might have a superior capacity to acquire debt funding, hence fostering growth and financial 
performance. These findings highlight the intricacy of capital structure adjustment dynamics, where diverse 
firms adopt various financial strategies. Non-financial firms must comprehend this connection in order to 
refine their capital structure adjustment approaches to improve performance and sustainability. 

4.3. Panel GMM Regression Analysis 

According to the results of the panel GMM regression analysis shown in Table 6, digital transformation 
positively and significantly impacts the capital structure adjustments of non-financial firms. The capital 
structure adjustments of these companies becomes more stable and appealing to investors as digital 
transformation activities expand, according to the highly significant coefficient, and this is in line with the 
results reported by Santos (2023). More specifically, this result suggests that digitally advanced enterprises 
may have greater development potential, enhanced operational efficiency, and increased profitability as 
well as a better capacity to manage their leverage efficiently and adapt their capital structures in response 
to financial and market conditions (Tsou & Chen, 2023). This suggestion indicates that companies engaged 
in digital transformation exhibit greater dynamism in financial decision-making while also maintaining a 
capital structure that aligns with their changing strategic goals (Rothstein, 2024). According to these 
findings, non-financial companies that embrace digital transformation have superior operational savings, 
innovation potential, and overall market competitiveness. The findings suggest that these firms are better 
positioned to encourage investment (Bruszt & Langbein, 2020). The dynamic trade-off theory posits that 
enterprises modify their capital structures over time to maximize the tax advantages of debt while mitigating 
bankruptcy risks. Digital transformation reduces adjustment costs, increases capital accessibility, and 
promotes financial decision-making, resulting in expedited and less expensive adjustments to capital 
structures (Ahmed et al., 2023). Moreover, the pecking-order theory posits that firms favor internal finance 
over external financing because of asymmetric information. Digital transformation enhances financial 



 
 

openness and credibility, diminishes information asymmetry, and enables enterprises to acquire external 
finances on more advantageous terms (Bela et al., 2024). 

In addition, there is a significant positive impact of firm size on the adjustment of capital structures, 
indicating that larger companies and those with more tangible assets are better able to manage their 
resources, maintain financial stability, and move toward their optimal capital structures (Chen et al., 2023). 
The beneficial effect of firm size on capital structure adjustment corresponds to trade-off theory, which 
posits that companies modify their capital structures to achieve an optimal debt ratio by weighing the tax 
benefits of debt against bankruptcy expenses (Ahmed & Abu Khalaf, 2025). Large corporations, owing to 
their financial robustness, adapt more effectively than smaller enterprises, which may encounter limitations. 
Moreover, dynamic trade-off models suggest that large enterprises have greater adjustment speed due to 
lower adjustment costs, including fewer constraints from lenders and decreased market friction in capital 
acquisition (Chen & Xu, 2023).  

The size of a board and the frequency of its meetings have an important role in corporate financial 
decision-making, especially with respect to capital structure modifications. A larger board typically 
provides varied experience, improved governance, and enhanced oversight, hence augmenting the 
corresponding firm’s capacity to effectively modify its leverage ratio (Abu Khalaf, 2024). Likewise, regular 
board meetings facilitate ongoing oversight, prompt decision-making, and proactive reactions to financial 
discrepancies, guaranteeing that companies can modify their capital structures in accordance with strategic 
objectives (Elmoursy, 2020). An increased board size correlates positively with enhanced decision-making, 
as it encompasses directors possessing diverse forms of financial acumen, industry insights, and risk 
management competencies (Epong & Anom, 2019). This diversity allows companies to assess various 
financing alternatives, enhance debt/equity ratios, and promptly adjust their capital structures in response 
to market fluctuations. Moreover, an effectively organized board helps alleviate agency issues, guaranteeing 
that managers prioritize their firm’s best interests above inefficient financial approaches (João et al., 2023). 
Regular board meetings improve the speed and effectiveness of capital structure modifications by 
promoting active discourse on financial policies, debt management, and equity-financing (Alshaiba & Abu 
Khalaf, 2024). Holding more meetings enables boards to promptly address economic swings, interest rate 
variations, and investment prospects, thereby averting extended divergences from the ideal capital 
structure. Furthermore, regular meetings foster robust corporate governance, mitigating information 
asymmetry and improving access to capital markets (Joseph et al., 2023). 

Profitability imposes a negative and significant influence on capital structure adjustment, as posited by 
the pecking-order hypothesis, which indicates that firms favor internal financing over external financing 
(Hristov et al., 2023). More profitable companies accumulate greater retained earnings, hence diminishing 
their need for debt or equity financing (Al-Kubaisi & Khalaf, 2023). Consequently, these organizations have 
less of an incentive to modify their capital structures, resulting in slower or less frequent adjustments in 
their leverage ratios (Jayathilaka, 2020). Moreover, highly profitable companies typically eschew 
superfluous financial risk and favor sustaining lower debt levels, further constraining the necessity for 
frequent capital structure modifications (Kim et al., 2023). 

Likewise, gender diversity on boards may adversely affect capital structure adjustment because of 
variations in risk perception and decision-making approaches. Studies indicate that female board members 
are generally more risk-averse, favoring financial stability over bold financing modifications (Khalaf, 2017). 
This prudent strategy may result in postponed or conservative modifications to capital structures, as diverse 
boards prioritize long-term sustainability over swift reconfiguration of debt and equity (Reddy & Jadhav, 
2019).  Furthermore, heightened variety may prolong decision-making procedures since several perspectives 
must be evaluated prior to implementing substantial finance alterations. Thus, while gender diversity 
improves governance and ethical decision-making, it may impede a firm’s capacity to optimize its capital 
structure effectively (Sarang et al., 2021). 

Inflation adversely and substantially affects the modification of capital structure because of its influence 
on borrowing expenses, investment unpredictability, and corporate valuation. Elevated inflation results in 



 
 

increased interest rates, rendering debt financing more costly and deterring companies from modifying their 
capital structures via further borrowing (Zhang et al., 2022). Moreover, inflation heightens economic 
uncertainty, prompting companies to choose a more conservative strategy for financial restructuring, as 
variable prices and expenses complicate the forecasting of future cash flows and repayment (Ali & Asfaw, 
2023). Furthermore, inflation can diminish the actual value of liabilities, prompting enterprises to postpone 
capital structure modifications in expectation of additional inflationary effects (Ktit & Abu Khalaf, 2024). 
Consequently, companies in high-inflation contexts may find it challenging to optimize their capital 
structures, choosing instead to reduce financial risk and preserve liquidity, thereby impeding the adjustment 
process (Zou et al., 2024). 

 
Table 6. Panel GMM regression results. 

 

 

 

 

 

 

 

 

 

 

 

4.4. Robustness of Results 

In this part of the study, we employed the Panel Generalized Method of Moments (GMM) 
estimation model to validate the robustness of the results by integrating various proxies for the chosen 
variables. We employed alternative measures to guarantee that the conclusions would not be 
influenced by a particular variable’s definition and maintain consistency across many specifications. 
The GMM methodology adeptly mitigates any endogeneity issues while enhancing the dependability 
of estimations. The outcomes derived from these robustness assessments substantiate the credibility of 
the principal findings, illustrating that the associations recognized by the basic model persist even when 
other proxies are employed. The results provided by the panel GMM regression hold, as evident in 
Table 7 below, suggesting that digital activities have a favorable impact on capital structure adjustment. 

 
 
 
 
 
 

Dependent Variable: Capital Structure Adjustment  
Variables Coefficient p value 
CapStAd(t−1) 0.035 0.000 
DT 0.068 0.000 
FSize 0.096 0.000 
Tang 0.062 0.000 
NTSheild 0.021 0.218 
Prof −0.147 0.000 
BSize 0.078 0.028 
BGD −0.051 0.000 
BMeet 0.044 0.010 
Inf −0.054 0.062 
GDP 0.030 0.255 
Intercept 0.235 0.000 
Country Dummies Yes 
AR (1) 0.135 
AR (2) 0.172 
Hansen Test 0.404 
Wald Chi2 1952.23 (0.000) 



 
 

Table 7. Panel GMM regression results. 

Dependent Variable: Capital Structure Adjustment  
Variables Coefficient p value 
CapStAd(t−1) 0.022 0.000 
DT 0.059 0.000 
FSize 0.088 0.000 
Tang 0.057 0.000 
NTSheild 0.020 0.352 
Prof −0.177 0.000 
BSize 0.085 0.032 
BGD −0.047 0.000 
BMeet 0.049 0.025 
Inf −0.053 0.081 
GDP 0.035 0.284 
Intercept 0.288 0.000 
Country Dummies Yes 
AR (1) 0.121 
AR (2) 0.198 
Hansen Test 0.452 
Wald Chi2 1845.25 (0.000) 

5. Conclusions 
This empirical investigation of the association between digital transformation and capital 

structure adjustment and control variables in regard to non-financial firms across four European 
regions (Western Europe, Eastern Europe, North Europe, and Southern Europe) provides significant 
illumination. By evaluating data from 8945 listed non-financial organizations, this research addresses 
a significant gap in the previous literature, which has mainly disregarded the relationship between 
digital transformation and capital structure adjustment in the European environment. According to the 
empirical results, digital transformation is vital to non-financial firms’ ability to optimize their capital 
structures, increase financial flexibility, and lessen financing limitations. By highlighting the effects, the 
inclusion of control variables further improved our knowledge of how different factors affect capital 
structure adjustment. The findings highlight how crucial it is for non-financial companies to 
incorporate digital transformation into their strategic planning to improve financial stability and make 
long term investments. By lowering perceived risks and financing costs, digital tools and technologies 
not only boost access to financial markets but also streamline operations. Businesses can use these 
insights to match technological developments with their financial goals, guaranteeing long-term 
growth and competitiveness in the European market. 

The beneficial effects of digital transformation on capital structure modification for non-
financial enterprises in Europe have considerable implications for corporate financial strategies and 
investment choices. As companies progressively incorporate digital technologies and processes like 
automation, artificial intelligence, and big data analytics, they improve their operational efficiency, 
revenue generation, and overall financial stability. This enhanced financial performance enables 
enterprises to modify their capital structures more efficiently, optimizing their debt and equity 
composition in accordance with market conditions. Furthermore, digital transformation mitigates 
information asymmetry by augmenting transparency and financial reporting, resulting in heightened 
investor trust and enhanced access to external finance. Consequently, companies that actively engage 
in digital transformation are more likely to be met with advantageous financing conditions, allowing 
them to modify their leverage in a more strategic and timely fashion. The relationship between digital 
transformation and capital structure adjustment highlights the significance of technology investment 



 
 

for long-term financial stability. Policymakers and corporate leaders in non-financial industries 
throughout Europe must acknowledge that digital transformation serves not just as a mechanism for 
improving competitiveness but also as a crucial factor for attaining financial flexibility. Companies that 
do not react to digital innovations may face increased funding limitations, complicating the efficient 
adjustment of their capital structures. Consequently, promoting digital adoption via government 
incentives, corporate training initiatives, and infrastructure expenditures can enhance enterprises’ 
capacity to manage financial difficulties, optimize capital structures, and maintain long-term 
development in a progressive digital economy. 

This study does have certain limitations: Firstly, although the sample size is representative, it 
is limited to 514 non-financial firms, which might not adequately represent the diversity seen in all 
European industries and geographical areas. Second, the scope may be constrained by the exclusive 
use of Refinitiv Eikon as the data source, which leaves out qualitative information or data from smaller, 
unlisted companies. Furthermore, the data’s cross-sectional nature limits the capacity to examine 
causality or long-term consequences. This study makes important contributions to our understanding 
of digital transformation and how it affects non-financial organizations’ financial decision making. The 
findings highlight the significance of digital transformation in promoting financial stability and growth, 
making them especially important for stakeholders in the non-financial sector, policy makers, and 
financial management. 

Additionally, this research contributes to the growing conversation on digitalization in 
financial strategies by laying the foundation for future investigations into dynamic and wider industrial 
applications. For researchers, this research provides a rigorous framework for studying the substantial 
consequences of digital transformation on financial decision-making. It gives a platform from which 
future studies can study dynamic connections between digital transformation and other economic or 
industry-specific factors in diverse geographical and regulatory environments. Additionally, this 
research emphasizes the need for more detailed evaluations on topics such as how a different degree 
of digital adoption affects capital structure adjustment or how sector disparities within the non-
financial sector affect them. Overall, this research highlights how digitalization can revolutionize non-
financial firms’ financial practices and lays the groundwork for future research on digital 
transformation in a more complex economic environment. 
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