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Abstract 

The growing dependence of organizations on artificial intelligence, cloud infrastructure, data analytics, 

cybersecurity systems, enterprise platforms, and digitally enabled business models has broadened the 

oversight responsibilities of corporate boards. Traditional board expertise in finance, strategy, law, and 

operations remains essential, but increasingly complex technology decisions require directors to possess 

sufficient digital competence to challenge management assumptions, interpret technology-related risks, 

evaluate investment priorities, and connect digital initiatives with organizational strategy. This study 

examines the relationship between board digital competence and technology oversight quality through a 

transparent simulation-based research design.  

A synthetic analytical dataset representing 180 hypothetical board profiles was constructed to 

examine variation in digital competence and corresponding differences in technology oversight quality. 

Board digital competence was conceptualized through technology knowledge, prior digital experience, 

continuing digital education, strategic technology awareness, and the capacity to interrogate technology-

related proposals. Technology oversight quality was assessed through strategic alignment, technology-

investment scrutiny, cyber-risk governance, data and artificial-intelligence governance, management 

accountability, and technology-performance monitoring. The simulation produced a strong positive 

association between board digital competence and oversight quality, with a correlation coefficient of 

approximately 0.755. Mean oversight scores increased from 66.9 among low-competence boards to 76.3 

among moderately competent boards and 87.1 among highly competent boards. Multivariate modeling 

further indicated that digital competence remained the dominant explanatory variable after basic 

contextual controls were introduced.  

The study argues that digital competence should not be understood merely as the presence of one 

technically experienced director. Effective technology governance depends on collectively usable 

knowledge, appropriate questioning behavior, governance routines, and the translation of technical 

understanding into disciplined strategic oversight. The findings provide a conceptual and methodological 

basis for future empirical research while offering practical implications for board composition, director 

development, committee design, and technology-governance processes. 

 

Keywords: board digital competence, technology oversight, corporate governance, digital governance, 

board of directors, IT governance, digital transformation, cybersecurity governance. 
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1. Introduction 

Digital technologies have moved from a specialized operational function to a central component of 

organizational strategy, competitive positioning, risk exposure, and long-term value creation. Enterprise 

systems increasingly mediate customer relationships, production processes, financial controls, supply 

networks, employee coordination, intellectual property, and managerial decision-making. Artificial 

intelligence and advanced analytics have added another layer of complexity by introducing questions 

concerning model accountability, data integrity, automation risk, explainability, ethical use, and 

organizational dependence on algorithmic systems. Under these conditions, corporate boards cannot 

treat technology as an isolated matter delegated entirely to information-technology executives. Digital 

infrastructure and technology-enabled strategy have become integral to the board's broader 

responsibilities for organizational direction, risk oversight, capital allocation, and managerial 

accountability. Vial's synthesis of digital transformation similarly emphasizes that digital technologies 

can alter organizational structures, value-creation processes, strategic responses, and operating 

conditions rather than merely improving existing technical functions.  

The expanding strategic importance of technology creates a competence problem at board level. 

Directors are not expected to become software engineers, cybersecurity analysts, or data scientists; 

nevertheless, meaningful oversight requires sufficient understanding to distinguish strategic opportunity 

from technological enthusiasm, identify material risks, interpret management explanations, and ask 

questions capable of revealing weak assumptions. Nolan and McFarlan highlighted the difficulty boards 

may experience when technology expenditure and organizational dependence grow faster than directors' 

understanding of the systems under their supervision. Later research has reinforced the argument that 

board-level IT governance can contribute to stronger organizational outcomes when boards engage 

actively with technology strategy rather than treating technology as exclusively operational.  

Board digital competence is therefore broader than technical literacy. It includes directors' ability 

to understand how digital resources interact with business models, organizational capabilities, risk 

architecture, data flows, stakeholder expectations, and competitive strategy. A digitally competent board 

should be capable of discussing the strategic implications of technology investments, recognizing 

material cyber and operational dependencies, examining whether technology spending is producing 

organizational value, and determining whether management has appropriate controls over digital assets. 

Bharadwaj and colleagues' conception of digital business strategy is particularly relevant because it 

challenges the older assumption that technology strategy can remain functionally subordinate to business 

strategy. When technology and business strategy become increasingly intertwined, the quality of board 

oversight depends partly on whether directors can understand this integration.  

Existing evidence supports the importance of this governance capability but also reveals a more 

complicated relationship than the simple proposition that more technological expertise is always 

beneficial. Turel and Bart found that higher levels of board-level IT governance were associated with 

improved organizational performance, while subsequent research demonstrated that strategic alignment 

helps translate board-level technology governance into performance outcomes. Joshi and colleagues 

further reported that board IT competence was positively associated with firm performance across a 

large longitudinal dataset. At the same time, Benaroch and Chernobai showed that serious operational IT 
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failures can prompt organizations to strengthen board-level IT competence, indicating that board 

capability may also emerge reactively following governance deficiencies.  

Despite these contributions, an important conceptual gap remains between possessing digital 

knowledge and achieving high-quality technology oversight. A board may include technically 

experienced directors yet fail to integrate their knowledge into agenda design, committee work, strategic 

questioning, risk review, and managerial accountability. Conversely, a board without narrowly defined 

technology specialists may develop meaningful collective competence through continuing education, 

structured reporting, external advice, and effective governance practices. The present study therefore 

investigates board digital competence as an organizational governance capability rather than a simple 

demographic characteristic. Using a transparent simulation-based analytical framework, it examines 

whether increasing digital competence is associated with stronger technology oversight and explores the 

governance mechanisms through which this relationship can be understood. 

 

2. Objectives of the Study 

2.1 Examination of the Board Competence–Oversight Relationship 

The primary objective of this study is to examine the relationship between the level of digital 

competence available to a corporate board and the quality of its technology oversight. Rather than 

treating director technology experience as a binary attribute, the study conceptualizes competence as a 

multidimensional continuum. Boards may differ substantially in their ability to understand digital 

strategy, interrogate technology investments, evaluate cybersecurity and data risks, and challenge 

management assumptions. Examining these differences makes it possible to consider whether stronger 

competence is systematically associated with more disciplined governance behavior. 

The study accordingly evaluates whether simulated boards with higher digital-competence scores 

demonstrate higher technology-oversight scores. The principal analytical expectation is that stronger 

digital competence reduces information asymmetry between directors and technology executives and 

increases the board's capacity to evaluate strategic and risk-related information independently. This 

expectation is consistent with the wider governance principle that effective monitoring requires decision 

makers to possess enough relevant knowledge to evaluate managerial proposals rather than merely 

receive them. 

 

2.2 Identification of Competence Dimensions Relevant to Governance 

A second objective is to distinguish between the different capabilities that contribute to board digital 

competence. Formal technology education represents only one possible source of competence. Directors 

may also acquire valuable digital understanding through executive experience, participation in 

transformation programs, technology-intensive industries, cybersecurity governance, data-driven 

business activities, or continuing professional development. 

The study therefore recognizes technology knowledge, applied digital experience, strategic 

digital awareness, continuing education, and questioning capability as interconnected elements of board 

competence. This broader formulation avoids equating governance quality with the appointment of a 

single technology specialist. The underlying premise is that useful board competence must be accessible 

within collective deliberation and translated into governance behavior. 
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2.3 Assessment of Practical Governance Implications 

The third objective is to determine how the competence–oversight relationship may inform board 

composition, director development, committee design, and reporting practices. Governance effectiveness 

ultimately depends on what directors do with their knowledge. A technically knowledgeable board that 

receives poor-quality information or avoids challenging management may remain ineffective, while a 

board with moderate technical backgrounds can potentially strengthen oversight through disciplined 

learning and structured governance routines. 

Accordingly, the study seeks to move the discussion from the question of whether boards need 

digital expertise toward the more practical question of how sufficient digital competence can be 

developed, distributed, and activated. The intended contribution is therefore both analytical and 

governance-oriented, providing a basis for subsequent empirical investigation without presenting the 

simulation results as evidence collected from actual firms. 

 

3. Review of Literature 

3.1 Evolution from IT Governance to Board-Level Digital Governance 

Early approaches to information-technology governance largely concentrated on managerial structures, 

technical controls, resource allocation, and alignment between business and IT functions. De Haes and 

Van Grembergen demonstrated that organizations employing more mature combinations of IT-

governance practices tended to exhibit stronger business–IT alignment. Such findings were important 

because they shifted attention from individual technology investments toward the governance 

arrangements through which technology decisions are made, evaluated, and controlled.  

As technology became strategically embedded across organizations, research increasingly 

recognized the board as an important participant in IT governance. Turel and Bart found that board-level 

engagement with IT governance could contribute positively to organizational performance. Turel, Liu, 

and Bart subsequently showed that strategic alignment partially explains how board-level IT governance 

translates into performance, demonstrating that governance effectiveness depends not only on the 

existence of oversight but also on its connection to strategic priorities.  

The progression from IT governance to digital governance is significant because contemporary 

boards oversee a technological environment that extends beyond conventional information systems. 

Digital platforms, artificial intelligence, cloud services, cybersecurity, digital ecosystems, algorithmic 

decision-making, and data-intensive business models create interconnected strategic and operational 

dependencies. Vial's review of digital transformation describes technology-driven organizational change 

as a process involving strategic responses, structural changes, organizational barriers, and altered value-

creation pathways.  

 

3.2 Board Digital Competence as a Governance Resource 

Board competence can be interpreted through several complementary theoretical perspectives. Agency 

theory emphasizes directors' monitoring responsibilities and the information asymmetry separating 

management from those responsible for oversight. Fama and Jensen's work on the separation of decision 

management and decision control provides a foundational rationale for independent board scrutiny. 

Applied to technology governance, this implies that directors require sufficient competence to assess 
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management's technology decisions rather than depending entirely on the managers whose decisions 

they supervise.  

Upper-echelons theory provides an additional perspective by arguing that organizational strategic 

choices are influenced by the backgrounds, experiences, and interpretive frameworks of senior decision 

makers. Although originally developed around top-management teams, the underlying logic is relevant 

to boards because directors' professional experiences affect how they understand uncertainty, 

opportunity, and strategic risk. Directors who possess relevant digital experience may be better prepared 

to interpret the strategic implications of emerging technologies and recognize weaknesses in overly 

optimistic or technically opaque proposals.  

Empirical work provides additional support for competence-based explanations. Joshi and 

colleagues conceptualized board IT competence as a distinct construct and found it positively associated 

with firm performance across a large sample of firm-year observations.  

 

3.3 Technology Risk, Accountability, and the Limits of Expertise 

Technology competence becomes particularly important when boards confront operational failures and 

cyber-related risks. Benaroch and Chernobai found that organizations experiencing operational IT 

failures subsequently strengthened aspects of board-level IT governance and board IT competency, 

illustrating how governance capability can change following adverse technological events. Their 

findings reinforce the view that failures are not solely technical incidents but can expose weaknesses in 

organizational oversight. 

Benaroch and Fink provide an important qualification to the assumption that greater competence 

produces uniformly positive external consequences. Their study found that markets may react more 

severely to operational IT failures when a company already has a highly IT-competent board because 

stakeholders expect such boards to provide stronger monitoring. The implication is not that 

organizations should reduce competence, but that higher competence increases accountability. Expertise 

creates an expectation that directors will recognize and respond appropriately to technology risks.  

The literature therefore suggests a distinction between competence possession and competence 

activation. Directors may possess technology knowledge without using it effectively, and technology 

expertise may be concentrated in one individual without influencing collective board judgment.  

 

4. Research Methodology 

4.1 Research Design and Simulation Framework 

The study adopts a quantitative simulation-based research design. No human participants, corporate 

records, confidential board information, or observations from actual companies were used. Instead, a 

synthetic dataset containing 180 hypothetical board profiles was constructed for methodological 

examination of the proposed relationship. The simulation approach is appropriate because the purpose of 

the study is to demonstrate how board digital competence and technology oversight quality may be 

operationalized and analytically related while avoiding unsupported claims about real organizations. 

A fixed pseudorandom seed was employed to maintain reproducibility of the simulated analytical 

structure. Board Digital Competence Index values were generated across a realistic bounded range, 

while Technology Oversight Quality scores were modeled as a function of digital competence together 
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with limited contextual variation. Board size and a simplified technology-intensity indicator were 

included as controls. The simulated observations should therefore be interpreted as analytical scenarios 

rather than evidence concerning an identifiable population of organizations. 

 

4.2 Operationalization of the Core Constructs 

The Board Digital Competence Index (BDCI) was conceptualized on a 0–100 scale. Its conceptual 

dimensions were technology knowledge, relevant professional experience, familiarity with digital 

strategy, continuing technology education, and the capacity to challenge management on technology-

related issues. These dimensions represent both accumulated human capital and the practical ability to 

apply that knowledge during board deliberations. 

The Technology Oversight Quality (TOQ) construct was also represented on a 0–100 scale. It 

captured the quality of board scrutiny across strategic technology alignment, technology investment, 

cybersecurity, data governance, artificial-intelligence governance, operational resilience, performance 

monitoring, and technology-management accountability. Oversight quality was therefore defined as an 

observable governance capability rather than a proxy for the quantity of technology discussion alone. 
 

Table 1: Analytical Constructs and Simulation Measures 

Construct Core Dimensions Measurement Logic Scale 

Board 

Digital 

Competence 

Index 

Digital knowledge, relevant 

experience, continuing learning, 

strategic technology awareness, 

questioning capability 

Composite representation 

of the board's usable 

technology-related 

competence 

0–100 

Technology 

Oversight 

Quality 

Strategic alignment, investment 

scrutiny, cyber-risk governance, 

data/AI governance, resilience, 

management accountability 

Composite representation 

of the rigor and breadth of 

board technology oversight 

0–100 

Board Size Number of directors Basic governance control 

representing board capacity 

and coordination 

complexity 

6–14 

directors 

Technology 

Intensity 

Relative dependence on digitally 

enabled operations 

Binary contextual control 

distinguishing lower and 

higher technology 

dependence 

0/1 

 

4.3 Analytical Model and Statistical Procedure 

The analysis was conducted in three stages. First, descriptive patterns were examined by dividing 

simulated boards into low-, moderate-, and high-competence groups. Second, the Pearson correlation 

between digital competence and technology oversight quality was calculated. Third, ordinary least-
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squares regression was used to estimate whether competence remained associated with oversight quality 

after the inclusion of the selected controls. Because the observations are synthetic, inferential statistics 

demonstrate the behavior of the modeled analytical framework and should not be interpreted as 

population estimates derived from field data. 

 

5. Analysis 

5.1 Descriptive Variation Across Digital-Competence Groups 

The progression is also notable because it is relatively consistent rather than being driven only by a 

sharp improvement at the highest competence level. Moving from low to moderate competence 

generates a meaningful increase in oversight quality, while movement from moderate to high 

competence produces an additional improvement. Within the parameters of the simulation, digital 

competence therefore appears to operate as a cumulative governance capability. 

 

Table 2: Simulated Analytical Results 

Analytical Indicator Result Interpretation 

Synthetic observations 180 60 simulated boards in each competence 

category 

Mean TOQ — Low 

competence 

66.9 Comparatively limited technology-oversight 

capability 

Mean TOQ — Moderate 

competence 

76.3 Stronger and more structured oversight 

Mean TOQ — High 

competence 

87.1 Highest modeled oversight quality 

BDCI–TOQ correlation 0.755 Strong positive association 

BDCI regression coefficient 0.612 Higher competence predicts higher oversight 

quality 

Model (R^2) 0.603 Approximately 60.3% of simulated TOQ 

variance explained 

BDCI significance (p < 

0.001) 

Strong statistical relationship within the 

synthetic model 

 

5.2 Association Between Competence and Oversight Quality 

The correlation between the Board Digital Competence Index and Technology Oversight Quality was 

approximately (r = 0.755), indicating a strong positive relationship within the simulated dataset. This 

modeled association supports the theoretical expectation that boards possessing stronger digital 
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capability are better positioned to interrogate technology proposals, identify risk-relevant information, 

and integrate digital issues into broader strategic governance. 

The multivariate model produced an estimated coefficient of approximately (0.612) for board 

digital competence after basic contextual controls were included. In practical terms, the model indicates 

that a ten-point increase in the competence index corresponds to an estimated increase of roughly 6.1 

points in technology oversight quality, holding the simulated control variables constant. The model 

explained approximately 60.3% of the variation in technology oversight scores, suggesting that 

competence represents a substantial component of the analytical framework while leaving meaningful 

room for other governance characteristics. 

 

Graph 1: Technology Oversight Quality Across Simulated Board Competence Groups 

 
 

Interpretation: The graph demonstrates the monotonic pattern identified in the descriptive analysis. 

Technology oversight quality rises from 66.9 in the low-competence group to 76.3 in the moderate 

group and 87.1 in the high-competence group. The pattern indicates that the modeled benefit is not 

confined to boards with exceptionally strong digital backgrounds; incremental competence development 

is also associated with progressively stronger oversight. 

 

5.3 Governance Meaning of the Statistical Pattern 

The statistical relationship should not be interpreted as evidence that technical expertise automatically 

produces strong governance. The Board Digital Competence Index was deliberately defined to 

incorporate the capacity to apply knowledge in oversight activities. A director who understands cloud 

computing, cybersecurity, or artificial intelligence but cannot translate that knowledge into questions 
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concerning strategic fit, risk tolerance, accountability, or investment discipline contributes less to 

governance than technical credentials alone might imply. 

Similarly, the results should not be read as advocating technology-dominated boards. Corporate 

governance requires complementary expertise in finance, law, markets, human capital, operations, 

sustainability, and organizational strategy. The relevant implication is that digital competence has 

become one of the capabilities required within the collective board portfolio. High-quality technology 

oversight emerges when this competence interacts with independent judgment, appropriate information, 

disciplined meeting processes, and clear lines of accountability. 

 

6. Discussion 

6.1 Digital Competence as Collective Board Capability 

The principal contribution of the analysis is to frame digital competence as a collective board capability 

rather than an individual credential. Existing research has demonstrated that board-level IT governance 

and IT competence can be associated with organizational performance, while digital transformation 

scholarship establishes that technology increasingly influences the fundamental architecture of strategy 

and value creation. () The present framework connects these literatures by proposing that competent 

boards should be evaluated according to whether they can convert digital understanding into higher-

quality oversight.  

This distinction has implications for board recruitment. Appointing a former technology 

executive can improve the board's expertise base, but the appointment is unlikely to be sufficient when 

other directors disengage from technology matters. Excessive dependence on one specialist may 

reproduce the same information-asymmetry problem that exists between the board and management. A 

stronger governance arrangement distributes a minimum level of digital literacy across the board while 

retaining deeper expertise in selected directors or committees. 

Continuing director development is therefore particularly important. Technologies and their 

associated risks evolve more rapidly than many conventional governance domains. Competence 

acquired several years earlier may not provide sufficient understanding of contemporary artificial-

intelligence governance, third-party cloud dependencies, data architectures, digital-platform economics, 

or emerging cyber threats. Digital competence should consequently be treated as an evolving capability 

requiring periodic renewal. 

 

6.2 From Technical Awareness to Strategic Challenge 

The results also support a distinction between technical awareness and strategic challenge. Boards do not 

create value simply by understanding terminology. Oversight becomes meaningful when knowledge 

changes the quality of questions posed to management. For example, approval of a major artificial-

intelligence initiative should not depend solely on expected productivity gains. Directors may also need 

to understand training-data quality, model limitations, information-security exposure, human 

accountability, regulatory implications, implementation costs, and procedures for monitoring unintended 

outcomes. 

The same principle applies to cybersecurity. Board oversight should extend beyond receiving 

periodic dashboards containing incident counts or security ratings. Digitally competent directors are 
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better positioned to examine whether reported indicators correspond to material business risks, whether 

critical assets have been identified correctly, whether recovery capabilities are credible, and whether 

management incentives encourage timely escalation of adverse information. 

Turel, Liu, and Bart's evidence concerning strategic alignment is particularly relevant because it 

suggests that governance mechanisms create value when technology oversight connects effectively with 

organizational strategy. () Technology committees and dashboards can therefore become ceremonial 

unless they improve the relationship among business priorities, digital investments, risk tolerance, and 

measurable organizational outcomes. 

  

6.3 Accountability, Expectations, and Governance Discipline 

Greater board competence also produces stronger accountability expectations. Benaroch and Fink's 

research on operational IT failures illustrates that stakeholders may judge technologically competent 

boards more severely when failures occur because higher expertise creates an expectation of stronger 

monitoring. This finding is important because it prevents an overly simplistic interpretation of digital 

competence as an unconditional governance advantage. 

Competence creates value only when directors exercise it. Organizations that publicly emphasize 

the technology expertise of their directors may implicitly increase stakeholder expectations regarding 

cyber resilience, technology investment discipline, data governance, and digital-risk supervision. Failure 

in these areas can therefore expose a gap between claimed governance capability and demonstrated 

oversight. 

For boards, the implication is that digital expertise should be supported by governance 

architecture. Appropriate board agendas, information rights, escalation mechanisms, committee 

responsibilities, risk reporting, management accountability, continuing education, and access to 

independent technical advice are necessary to convert competence into governance performance. The 

quality of technology oversight should therefore be judged by the interaction between who directors are, 

what they understand, what information they receive, what questions they ask, and what actions follow 

from their deliberations. 

 

7. Conclusion 

Technology has become inseparable from modern corporate strategy, operational resilience, 

organizational risk, and value creation. Consequently, the ability of boards to oversee digital decisions is 

increasingly dependent on whether directors possess sufficient competence to understand technology 

within its wider strategic and governance context. This study developed a simulation-based framework 

to examine this relationship while avoiding the presentation of synthetic observations as real corporate 

evidence. 

Within the simulated dataset, board digital competence demonstrated a strong positive 

relationship with technology oversight quality. Boards categorized as highly digitally competent 

recorded substantially stronger modeled oversight scores than boards with low competence, and 

competence remained the principal explanatory variable after limited contextual controls were 

introduced. These findings are consistent with the theoretical expectation that greater competence can 
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reduce information asymmetry, improve strategic questioning, and strengthen directors' ability to 

evaluate management decisions concerning technology. 

The study nevertheless emphasizes that expertise alone should not be equated with effective 

governance. Digital competence becomes useful when it is collectively accessible and embedded within 

board processes. Organizations should therefore consider technology experience when evaluating board 

composition while simultaneously strengthening director education, technology-reporting quality, 

committee arrangements, management escalation processes, and mechanisms for independent technical 

challenge. A board containing a technology expert but lacking these supporting processes may remain 

considerably weaker than its formal composition suggests. 

Because the analysis relies entirely on synthetic data, its statistical results are illustrative rather 

than externally generalizable. Future empirical research should test the framework using verified board 

biographies, director surveys, governance disclosures, technology-committee records, cyber-risk 

indicators, digital-investment information, and longitudinal organizational outcomes. Comparative 

studies could also examine whether the value of board digital competence varies according to 

technology intensity, ownership structure, industry risk, organizational size, regulatory context, or the 

maturity of digital transformation.  
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