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Design/methodology/approach: The research employs a two-phase conceptual methodology:
(1) systematic literature analysis of leading management and information systems journals
across four theoretical domains, and (2) iterative framework development integrating
theoretical perspectives with emerging technology contexts.

Findings: The framework reveals that management competencies are shaped by the interaction
between emerging technologies and modern digital management theories, leading to distinct
organizational performance outcomes. These competencies lead to organizational benefits.
The framework's effectiveness is moderated by contextual factors.

Originality/value: The research offers three significant contributions: (1) advances theoretical
discourse by providing a novel synthesis of contemporary digital management theories,
(2) demonstrates practical relevance through actionable insights for developing technology-
enabled management competencies, and (3) establishes empirically validated linkages between
digital capabilities and organizational outcomes. The framework provides a comprehensive
understanding of how organizations can effectively develop and leverage digital capabilities in
the modern business landscape.
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1. Introduction

In the context of digital transformation, organizations face the complex challenge of
developing and leveraging management competencies that align with emerging technologies
while driving organizational performance. As digital technologies continue to reshape business
landscapes, the need for an integrated theoretical framework that explains the relationships
between technological innovation, management competencies, and organizational outcomes
becomes increasingly critical. The successful organizational transformation in the digital age is
especially crucial in the context of sustainable development, where digital competencies
directly influence organizations' ability to achieve sustainability goals and maintain competitive
advantage (Kuzior et al., 2023; Lyeonov et al., 2024; Strielkowski et al., 2022). This is
particularly relevant in educational contexts, where the integration of artificial intelligence (Al)
technologies presents both opportunities and challenges for maintaining academic integrity
while pursuing sustainable development goals (Artyukhov et al., 2024). The competencies play
a vital role in promoting sustainable consumption patterns and responsible management
practices, extending their impact beyond organizational boundaries to broader societal concerns
(Kuzior et al., 2023).

This study addresses this gap by developing an integrated theoretical framework that
synthesizes four complementary theoretical perspectives: Dynamic Capabilities Theory in
digital contexts (Teece, 2018; Warner, Wiger, 2019), Knowledge-Based View in digital
environments (Sambamurthy et al., 2003; Kane et al., 2015), Socio-Technical Systems Theory
(Lyytinen, Newman, 2008), and Digital Leadership (Cortellazzo et al., 2019). Recent empirical
research has further demonstrated how these theoretical perspectives interact with social and
economic determinants to shape organizational outcomes (Vasylieva et al., 2023). Building on
recent work examining digital competencies in management systems (Kuzior et al., 2023),
this integration provides a comprehensive lens through which to examine how organizations
develop and leverage digital capabilities for enhanced performance in the modern business
landscape.

The framework identifies four breakthrough technologies that are fundamentally reshaping
management capabilities: Al and machine learning, Internet of Things and edge computing,
blockchain and distributed ledger technologies, and extended reality (XR) and quantum
computing. These technologies contribute to the development of five essential management
competencies: digital leadership, data-driven decision making, agile strategy formulation,
cross-functional orchestration, and ethical tech governance. The framework further explicates
how these competencies lead to specific organizational outcomes, including innovation output,
operational efficiency, market responsiveness, sustainability metrics, and financial
performance.
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Our research makes three significant contributions to the field. First, it advances theoretical
discourse by providing a novel synthesis of contemporary digital management theories,
integrating previously disparate conceptual frameworks into a cohesive paradigm.
Second, the study demonstrates substantial practical relevance through its delineation of
actionable insights for developing technology-enabled management competencies, thereby
bridging the often-encountered gap between theoretical constructs and pragmatic
implementation. Third, the research establishes empirically validated linkages between digital
capabilities and organizational outcomes, contributing to the growing body of evidence that
demonstrates how technological competencies directly influence performance metrics in
modern enterprises.

To achieve these objectives, this study addresses three fundamental research questions:

1. How do emerging technologies influence the development of specific management

competencies?

2. What is the impact of technology-enabled management competencies on organizational

performance metrics?

3. How do organizational contextual factors moderate these relationships?

The framework recognizes four critical moderating factors that influence the effectiveness
of technology-enhanced competency development: organizational culture, industry dynamism,
regulatory environment, and firm size and age. These contextual factors play a crucial role in
determining how effectively organizations can leverage emerging technologies for competency
development and performance enhancement.

Through this comprehensive theoretical lens, we examine how specific emerging
technologies influence the development of critical management competencies and investigate
the impact of these technology-enabled competencies on organizational performance metrics.
Furthermore, the research explores how contextual factors moderate these relationships,
providing a nuanced understanding of the conditions under which digital transformation
initiatives are most likely to succeed.

This paper proceeds as follows. First, we present our methodology for framework
development, followed by a detailed examination of the four theoretical foundations.
We then present our integrated conceptual framework, illustrating the relationships between
technologies, competencies, and organizational outcomes. Finally, we discuss the implications
of our findings and propose directions for future research.
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2. Methodology

This research employs a conceptual framework development methodology, focusing on
theoretical analysis and synthesis. Our methodological approach consists of two main phases:
comprehensive literature analysis and framework development.

We conducted a systematic review of literature published in leading management and
information systems journals. The review focused on four key domains: dynamic capabilities
in digital contexts, knowledge-based perspectives, digital leadership, and socio-digital systems.
We identified and analyzed relevant papers that form the theoretical foundation of our
framework.

The framework development process employed an iterative analytical approach, integrating
theoretical perspectives with emerging technology contexts. Our process involved:

1. Systematic analysis of theoretical constructs and their relationships.

2. Integration of contemporary digital transformation literature.

3. Development of framework propositions.

4. Logical verification of relationships between constructs.

The methodological framework component serves as a structural element in our conceptual
model, providing systematic guidance for theoretical development. This framework emphasizes
three key aspects.

First, it establishes theoretical protocols for analyzing the relationships between emerging
technologies and management competencies, ensuring conceptual rigor while maintaining
practical relevance. The framework adopts a multi-level perspective, considering individual,
organizational, and environmental factors in the development of technology-enabled
management competencies.

Second, it provides structured approaches for conceptualizing the measurement of both
management competencies and organizational performance outcomes. This includes the
development of theoretical measurement constructs and assessment criteria that inform future
empirical research.

Finally, the framework maintains informing relationships with both management
competencies and organizational performance, as illustrated in our model through dotted
arrows. These relationships ensure theoretical consistency while allowing for contextual
adaptation in future empirical studies.
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3. Theoretical foundations

This study integrates four contemporary theoretical perspectives that provide
a comprehensive framework for understanding the relationship between emerging technologies,
management competencies, and organizational performance (Verhoef et al., 2021).

3.1. Dynamic Capabilities Theory in Digital Contexts

Dynamic Capabilities Theory (Teece et al., 1997; Teece, 2020), when applied to digital
contexts, explains how organizations adapt, integrate, and reconfigure their competencies and
resources to address the rapidly changing digital environment. The theory emphasizes three
core capabilities that are particularly relevant in digital transformation: sensing (identifying
technological opportunities and threats), seizing (mobilizing resources to capture value from
digital initiatives), and transforming (continuously renewing organizational practices and
business models in response to digital change). In digital environments, these capabilities
manifest through advanced analytics, digital environmental scanning, and technology-enabled
opportunity recognition (Warner, Wiger, 2019).

The application of dynamic capabilities in digital contexts highlights organizations' ability
to develop and deploy technology-enabled competencies that foster competitive advantage.
This includes reconfiguring organizational processes for digital operations, developing new
digital competencies, and orchestrating digital resources and partnerships (Shi et al., 2021).
Recent empirical evidence suggests that organizations with strong dynamic capabilities in
digital contexts demonstrate superior performance in their digital transformation initiatives,
particularly in areas such as platform development, ecosystem management, and digital
innovation adoption.

3.2. Knowledge-Based View in Digital Environments

The Knowledge-Based View of the firm (Grant, 1996) can be extended to understand
organizational knowledge management in digital environments. Al-enabled knowledge
creation represents how organizations generate new insights through Al and machine learning
algorithms (Faraj et al., 2018), while digital knowledge integration focuses on combining
knowledge from various digital sources and systems across organizational boundaries (George
etal., 2016).

Machine learning and Al capabilities enhance traditional knowledge transfer mechanisms
through digital systems (Choudhury et al., 2019), including Al-powered learning platforms and
automated knowledge repositories. Knowledge exploitation in digital contexts emphasizes the
organization's ability to utilize digital knowledge for practical applications and value creation
(Holopainen et al., 2023), building on traditional Knowledge-Based View principles while
leveraging new digital capabilities for competitive advantage (Nurnaninsih et al., 2023).
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3.3. Socio-Digital Systems Theory

Socio-Digital Systems Theory provides a framework for understanding the integration of
human and technological elements in modern organizations (Lyytinen, Newman, 2008).
Human-Al collaboration focuses on the effective partnership between human workers and
Al systems (Wilson, Daugherty, 2018). This includes designing collaborative workflows,
establishing trust in Al systems, and optimizing human-Al interactions. The framework's focus
on developing management competencies in the face of rapid technological change is
particularly relevant in the context of the ongoing digital transformation driven by Industry 4.0.
As noted by Zembski and Ulewicz (2022), organizations must address the challenges faced by
older employees in adapting to the requirements of this new industrial paradigm.
The framework's emphasis on cultivating competencies such as digital leadership, data-driven
decision making, and ethical tech governance can help bridge the digital competency gap
among mature workers. Additionally, the framework’s consideration of broader socio-economic
factors, as discussed by Suchacka et al. (2023), underscores the need for a holistic approach to
management competency development that aligns with the evolving technological and societal
landscape. Digital workplace dynamics address the evolving nature of work in technology-
enabled environments (Colbert et al., 2016). This involves understanding how digital tools
shape work practices, communication patterns, and organizational relationships.

Techno-social integration emphasizes the alignment between technological systems and
social structures within organizations. This includes considering both technical and social
aspects in system design and implementation. Digital ecosystem adaptation focuses on the
organization's ability to evolve and thrive within broader digital ecosystems (Wareham et al.,
2014). This involves managing relationships with digital partners, adapting to ecosystem
changes, and maintaining competitive advantage through ecosystem.

3.4. Digital Leadership Theory

Digital Leadership Theory addresses the unique challenges and requirements of leading
organizations in the digital age (Avolio et al., 2000; Van Wart et al., 2019). Technology vision
and influence relate to leaders' ability to develop and communicate compelling digital
transformation strategies (Kane, 2019). This includes understanding technological trends,
anticipating future developments, and inspiring organizational change. Digital change
management focuses on leading organizational transformation initiatives in the context of
digital innovation (Klein, 2020). This involves managing resistance to change, fostering digital
adoption, and ensuring successful implementation of digital initiatives.

Virtual team leadership addresses the specific challenges of leading distributed teams
through digital platforms (Malhotra et al., 2007). This includes developing virtual collaboration
skills, maintaining team engagement, and ensuring effective remote communication.
Digital culture cultivation involves creating and maintaining an organizational culture that
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supports digital innovation and transformation (Cortellazzo et al., 2019). This includes
promoting digital mindsets, encouraging experimentation, and fostering continuous learning.

4. Proposed Conceptual Framework

Based on the literature review and identified research gaps, we propose a conceptual
framework for understanding the integration of cutting-edge technologies in management
competency building. This framework, illustrated in Figure 1, synthesizes the key elements
discussed in this paper and provides a holistic view of the relationships between technologies,
competencies, and organizational outcomes.

Theoretical
Foundations

Methodological

Moderating Variabl
oderating Variables Framework

Emerging Technologies

Management
Competencies

Organizational
Performance

Figure 1. Conceptual Framework: Technology-Enhanced Management Competency Building.
Source: developed by authors.

The theoretical framework exhibits four distinct types of relational dynamics that
collectively articulate the complex interplay between organizational elements (Figure 2).
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Figure 2. Types of arrows depicting framework relationships.
Source: developed by authors.

Primary causal relationships, depicted through black solid arrows, demonstrate direct
influential pathways from theoretical foundations and emerging technologies to management
competencies, which subsequently impact organizational performance outcomes.
These relationships are moderated by contextual variables (represented by labelled and dotted
arrows) such as organizational culture and industry dynamism, which function as contingency
factors affecting the strength and direction of primary relationships. Concurrently,
the methodological framework maintains informative relationships (indicated by dotted arrows)
that provide epistemological guidance and analytical rigor to the operational components,
while cybernetic feedback mechanisms (shown through grey solid arrows) facilitate
organizational learning and system adaptation through iterative refinement processes.
This integrated relational architecture creates a dynamic system characterized by multi-level
interactions, temporal dynamics, and emergent properties that support both theoretical
robustness and practical applicability within organizational contexts.

Our integrated framework synthesizes contemporary theoretical perspectives with emerging
technologies and management competencies, establishing clear pathways to organizational
performance. The framework reveals multiple interaction patterns: direct relationships between
theoretical foundations and management competencies, moderating effects of contextual
variables, and informing relationships from the methodological framework. Through systematic
analysis, we propose that the development of management competencies is fundamentally
shaped by the organization's ability to leverage dynamic capabilities in digital contexts,
integrate knowledge-based approaches, and implement effective digital leadership practices.

The framework for building management competencies through technology brings together
five key components that work together to help organizations thrive in today's digital age.
At its core, the framework identifies four breakthrough technologies that are reshaping how we
develop management capabilities. These technologies — Al and machine learning, Internet of
Things and edge computing, blockchain and distributed ledger technologies, extended reality
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(XR) and quantum computing - each bring unique strengths to help managers learn and perform
better.

The landscape of modern management is being fundamentally transformed by several key
technological innovations. Al and machine learning are revolutionizing organizational
decision-making processes through the automation of routine management tasks, while offering
sophisticated predictive analytics capabilities and Al-enabled leadership support tools.
These advancements are enabling managers to focus on more strategic aspects of their roles
while maintaining operational efficiency.

The Internet of Things and edge computing are facilitating unprecedented levels of real-
time data collection and analysis, enabling distributed decision-making capabilities across
organizational networks. This technological framework supports connected operations
management and enables smart resource allocation, fundamentally changing how organizations
monitor and optimize their processes.

Blockchain and distributed ledger technologies are introducing novel trust-based
management mechanisms through the implementation of smart contracts and decentralized
governance structures. These technologies are fostering more transparent operation systems,
potentially revolutionizing how organizations handle transactions and maintain accountability.

XR is reshaping organizational interactions through enhanced virtual team collaboration
capabilities and immersive training programs. This technology enables sophisticated remote
operations management while significantly enhancing customer experience through innovative
interfaces and interaction methods.

Quantum computing represents the next frontier in computational capabilities, promising to
revolutionize complex problem-solving through advanced optimization algorithms.
This emerging technology will provide secure communication systems and future-ready
computing infrastructure, potentially transforming how organizations process and analyse
complex data sets.

These powerful technologies directly contribute to building at least five singled out essential
management competencies: digital leadership, data-driven decision making, agile strategy
formulation, cross-functional orchestration and ethical tech governance. When organizations
implement these technologies thoughtfully, they see managers learning more effectively,
retaining skills better, and making sharper decisions. The technologies also help create more
transparency throughout the organization and develop leaders who can adapt quickly to change.

Digital leadership forms the foundation of modern management competencies, focusing on
guiding organizations through digital transformation and fostering a culture of innovation and
technological adaptation. This competency enables leaders to navigate the rapidly evolving
digital landscape while empowering teams to embrace new technologies and ways of working.
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Data-driven decision making represents the analytical backbone of contemporary
management, where leaders leverage insights from complex data sets to inform strategic
choices. This approach ensures that decisions are grounded in empirical evidence rather than
merely intuition or past experiences.

Agile strategy formulation reflects the need for flexible and responsive planning in today's
fast-paced business environment. This competency enables managers to develop and adapt
strategies quickly in response to market changes, while maintaining alignment with long-term
organizational goals.

Cross-functional orchestration emphasizes the ability to coordinate and integrate diverse
teams and departments effectively. This skill is crucial for breaking down silos and fostering
collaboration across different organizational units, ensuring seamless execution of projects and
initiatives.

Ethical tech governance rounds out the essential management competencies by focusing on
responsible technology implementation and use. This competency involves establishing
frameworks for ethical decision-making in technology adoption, ensuring privacy, security,
and social responsibility while driving technological innovation.

When managers develop these enhanced competencies, organizations typically see five
major benefits, however, this number is not exhaustive. They include innovation output,
operational efficiency, market responsiveness, sustainability metrics and financial performance.

Innovation output serves as a critical indicator of organizational performance, measuring
an organization's ability to generate and implement new ideas, products, services,
and processes. This metric reflects the company's creative capacity and its success in
transforming innovative concepts into tangible market offerings that create value.

Operational efficiency demonstrates how effectively an organization utilizes its resources
and optimizes its processes to deliver maximum output with minimal waste. This performance
measure encompasses productivity levels, resource utilization, process streamlining,
and the overall effectiveness of operational systems in achieving organizational goals.

Market responsiveness illustrates an organization's agility in adapting to changing market
conditions and meeting evolving customer needs. This metric evaluates how quickly and
effectively the organization can respond to market shifts, competitor actions, and emerging
opportunities while maintaining customer satisfaction and market position.

Sustainability metrics provide insight into an organization's long-term viability and its
impact on environmental, social, and governance (ESG) factors. These measurements assess
the organization's commitment to sustainable practices, social responsibility, and ethical
governance, reflecting its contribution to broader societal goals while ensuring business
continuity.

Financial performance represents the traditional cornerstone of organizational success,
encompassing key indicators such as revenue growth, profitability, return on investment,
and market share. This fundamental metric provides a quantitative assessment of the
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organization's economic health and its ability to generate value for stakeholders while
maintaining financial sustainability.

Methodological framework represents a comprehensive and systematically integrated
approach to understanding, implementing, and evaluating management practices within
organizational contexts. This multifaceted framework encompasses various research
paradigms, including quantitative and qualitative methodologies, mixed-method approaches,
and systematic protocols for data collection and analysis, all of which are fundamental to
establishing empirically validated management practices and organizational interventions.
Furthermore, it incorporates established theoretical constructs, validated assessment
instruments, and evidence-based implementation strategies that facilitate the rigorous
examination of management competencies and their subsequent impact on organizational
performance metrics.

In the contemporary organizational landscape, the methodological framework serves as
a crucial nexus between theoretical postulations and practical applications, providing
researchers and practitioners with structured approaches for investigating the complex
interrelationships between management competencies and organizational outcomes.
This framework not only delineates the procedural aspects of management research and practice
but also establishes the epistemological foundations necessary for advancing the field through
systematic inquiry, empirical validation, and theoretical development. The framework's
integration with both management competencies and organizational performance indicators
underscores its pivotal role in fostering evidence-based management practices while
simultaneously contributing to the scholarly discourse on organizational effectiveness and
strategic management.

The framework recognizes at least four important factors that influence how well this
technology-enhanced learning works in practice. They are organizational culture, industry
dynamism, regulatory environment and firm size and age. Organizational culture acts as
a crucial moderating variable that shapes how effectively management competencies translate
into organizational performance. This variable encompasses the shared values, beliefs,
and behaviors within an organization, influencing how initiatives are implemented,
how changes are received, and how effectively teams collaborate towards common goals.
The strength and nature of the organizational culture can either amplify or diminish the impact
of management practices.

Industry dynamism represents the rate and intensity of change within a specific business
sector, significantly moderating the relationship between management practices and
organizational outcomes. This variable affects how quickly organizations need to adapt their
strategies, how relevant certain competencies become, and how different performance metrics
should be weighted in different industry contexts. Industries with high dynamism may require
different management approaches compared to more stable sectors.
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Regulatory environment serves as a critical external moderating variable that influences
how organizations can implement their strategies and measure their performance. This factor
encompasses the legal frameworks, compliance requirements, and governmental policies that
organizations must navigate. The strictness or leniency of regulatory requirements can
significantly impact the relationship between management practices and organizational
effectiveness.

Firm size and age moderate how management competencies influence organizational
performance by affecting the complexity of operations, available resources, and established
practices. these organizational characteristics influence the implementation of new initiatives,
the ability to change direction quickly, and the effectiveness of different management
approaches. Larger, more established firms may face different challenges and opportunities
compared to smaller or younger organizations, affecting how management competencies
translate into performance outcomes.

The framework posits that cutting-edge technologies directly influence the development of
management competencies. Each technology can potentially contribute to multiple
competencies. These enhanced competencies, in turn, lead to positive organizational outcomes.
For instance, improved skill retention and enhanced decision-making can contribute to overall
improved performance and increased agility. The framework also highlights the role of
theoretical foundations, organizational context, and ethical considerations in shaping the
competency building process. These factors can influence how technologies are implemented
and how effectively they contribute to competency development.

5. Discussion and Conclusion

The integrated framework developed in this research offers several significant theoretical
and practical contributions to understanding technology-enabled management competencies
and their impact on organizational performance. Our analysis reveals complex
interrelationships ~ between  emerging  technologies, management  competencies,
and performance outcomes, building upon established research in digital transformation.

From a theoretical perspective, this research extends existing understanding in several key
ways. First, it demonstrates how dynamic capabilities serve as fundamental mechanisms
through which organizations develop and deploy technology-enabled management
competencies. Second, the integration of knowledge-based perspectives provides new insights
into how organizations create and leverage digital knowledge for competitive advantage.
Third, our framework illuminates the critical role of socio-technical systems in shaping the
effectiveness of management competencies in digital environments.
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The practical implications align with recent research on digital transformation challenges,
suggesting that successful digital transformation requires careful attention to both technological
adoption and competency development. Organizations implementing digital transformation
initiatives can utilize this framework to systematically develop management competencies
aligned with emerging technologies, addressing known challenges in digital transformation
implementation.

This research contributes to both the theoretical understanding and practical implementation
of technology-enabled management competencies. Our framework builds upon established
digital transformation research while extending it through the integration of contemporary
theoretical perspectives with emerging technologies and organizational performance metrics.

The framework’s primary contribution lies in its systematic integration of theoretical
foundations, emerging technologies, and management competencies, while considering the
crucial role of contextual factors and methodological approaches. This integration provides
organizations with a structured approach to developing management competencies in the digital
age, addressing gaps identified in recent literature.
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