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CrossMark

The present study aimed to develop an interpretive structural model of agile human resources using a soft
capabilities approach to digital transformation in the Islamic Republic of Iran Railways.

Methods and Materials: This developmental-applied, exploratory-descriptive study employed an
exploratory sequential mixed-methods design. In the qualitative phase, 15 experts, senior managers, human
resource and information technology specialists, railway industry managers, and university faculty members
were selected through purposive and snowball sampling until theoretical saturation was reached. Data were
collected through semi-structured interviews and analyzed using MAXQDA 2020 through open, axial, and
selective coding. Coding reliability was assessed using Holsti’s agreement coefficient. In the quantitative
phase, the same 15 experts completed pairwise comparison checklists for Interpretive Structural Modeling
(ISM), and the structural analyses were performed in MATLAB. In addition, 191 railway human resource
employees were selected through stratified random sampling and completed a 40-item researcher-developed
questionnaire.

Findings: Qualitative analysis identified seven major dimensions: digital transformation leadership and
governance, human resource agility, organizational culture, information technology infrastructure, customer
satisfaction and processes, financial and operational performance, and continuous learning and growth.
Digital transformational leadership emerged as the core category. Holsti’s agreement coefficient was 0.857.
ISM analysis revealed a five-level hierarchical structure. Digital transformation leadership and governance
occupied Level V with the highest driving power of 7 and dependence of 1, indicating its fundamental role.
Organizational culture was positioned at Level IV. Human resource agility, information technology
infrastructure, and continuous learning and growth were placed at Level Ill. Customer satisfaction and
processes occupied Level 11, while financial and operational performance represented the final outcome at
Level I. MICMAC analysis classified leadership and organizational culture as independent driving variables,
the three Level Il dimensions as linkage variables, and customer/process and financial/operational outcomes
as dependent variables.

Conclusion: The findings indicate that agile human resources in digital transformation are primarily rooted
in transformational digital leadership and organizational culture, which activate human, technological, and
learning capabilities and ultimately improve organizational processes and financial and operational
performance.

Keywords: Agile Human Resources; Digital Transformation; Soft Capabilities; Digital Transformational
Leadership; Interpretive Structural Modeling; MICMAC; Islamic Republic of Iran Railways
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Extended Abstract

Introduction

Digital transformation has evolved from a predominantly technological initiative into a
comprehensive organizational transformation that reshapes structures, processes, leadership practices,
employee competencies, and patterns of value creation. Organizations operating in volatile and
technology-intensive environments can no longer rely solely on technical infrastructures, automation, or
information systems to achieve sustainable performance. Rather, the effectiveness of digital
transformation increasingly depends on the capacity of human resources to adapt rapidly, learn
continuously, collaborate across organizational boundaries, and respond flexibly to emerging challenges.
Accordingly, human resource management has become one of the central mechanisms through which
organizations translate digital investments into organizational agility and performance. Recent research
has emphasized that digital transformation in human resources requires an integrated roadmap in which
technological tools are aligned with leadership, organizational culture, employee capabilities, and
redesigned work processes (Heidari et al., 2025; Reyes-Cornejo et al., 2025).

Within this context, human resource agility has emerged as a critical organizational capability.
Human resource agility refers to the ability of employees and human resource systems to respond rapidly
and effectively to environmental changes, acquire new competencies, adjust work behaviors, and maintain
performance under uncertainty. It extends beyond individual flexibility and represents a multidimensional
organizational capability that incorporates learning, empowerment, adaptability, responsiveness, problem
solving, and supportive managerial systems. Meta-analytic evidence has shown that human resource
agility is shaped by a combination of individual, managerial, structural, and organizational conditions (Ali
et al., 2022). Studies conducted in Iranian organizational contexts have similarly demonstrated that agility
cannot be reduced to employee characteristics alone and is influenced by structural arrangements,
leadership practices, organizational culture, development systems, and human resource policies (Khaki
Vatan et al., 2021; Khakivatan et al., 2021).

The importance of human resource agility becomes even more pronounced in digital
transformation because digital technologies continuously reshape occupational roles, required
competencies, communication structures, and decision-making mechanisms. Digital human resource
management can increase career agility by facilitating access to information, accelerating administrative
processes, supporting data-driven decision making, and increasing flexibility in the employee experience
(Althabhawee & Saeed, 2024). At the same time, human resource management in turbulent environments
must be strategically aligned with organizational agility if digital transformation is to generate sustainable
outcomes (Tiwow, 2023). This suggests a reciprocal relationship: digitalization may facilitate workforce
agility, while an agile workforce is itself a prerequisite for successful digital transformation.

Previous studies have also shown that human capital agility depends on the organization's ability
to create supportive mechanisms for learning, empowerment, motivation, flexibility, and talent
development (Bahramian et al., 2023). Research on organizational agility models has further highlighted
the importance of human resources, leadership, communication, technology, and organizational structures
in enabling agile performance (Jameh Abrishami, Mir Mohammad Sadeghi, et al., 2022; Jameh Abrishami,
MirMohammadSadeghi, et al., 2022). These findings are particularly relevant to large public and
infrastructure organizations, where bureaucratic regulations, hierarchical structures, rigid employment
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systems, and centralized decision making may impede the rapid adaptation required in a digital
environment.

A growing body of literature has consequently shifted attention from the hard technological
dimensions of digital transformation to its soft capabilities. These capabilities include digital leadership,
organizational learning, openness to change, collaboration, knowledge sharing, employee empowerment,
cultural readiness, and the capacity to manage uncertainty. Individual resources such as creativity and
social intelligence can also enhance adaptive responses to uncertainty and changing environments
(Chesnokova et al., 2022). At the organizational level, strategic human resource development must similarly
be aligned with technological and business requirements so that employees are continuously reskilled and
prepared for digitally transformed work systems (Yadnya et al., 2023).

Among the soft capabilities, digital transformational leadership appears to be especially important.
Leaders play a central role in articulating a digital vision, mobilizing employees, reducing resistance,
allocating resources, facilitating innovation, and integrating technological and human dimensions of
change. Empirical evidence on digital transformation leadership has demonstrated its importance in
aligning organizational structures, human resources, and technological capabilities (Jalali et al., 2024).
Likewise, conceptual models based on e-leadership suggest that technological transformation requires
leaders with strategic, communicative, technological, and change-management capabilities (Mohammad
Azir et al., 2024). The emergence of artificial intelligence in human resource management has further
reinforced the need for competent leadership because Al-supported recruitment, performance
management, workforce analytics, learning, and succession planning can create value only when
employees and managers are prepared to integrate these technologies into redesigned organizational
processes (Mirkhani, 2025).

Recent evidence also emphasizes that digital transformation is fundamentally an integrative
process involving technology, human resources, and organizational processes. Models of digital
governance increasingly stress that these elements should not be treated independently because
misalignment among them can impede transformation outcomes (Mujahidin et al., 2026). Similarly,
organizational energy and the mobilization of human resources can shift organizations from inertia toward
flexibility, thereby supporting digital transformation and improved organizational outcomes (Ghonim et
al., 2024). These findings imply that understanding agile human resources requires more than identifying
isolated determinants; it requires an examination of how leadership, culture, technology, learning, human
resource systems, processes, and performance are structurally interconnected.

This issue is particularly important in the Islamic Republic of Iran Railways, a large public
infrastructure organization characterized by geographically dispersed operations, high safety
requirements, complex coordination needs, formal administrative structures, and substantial dependence
on information and communication technologies. In such an environment, digital transformation must
coexist with regulatory requirements, established organizational routines, heterogeneous employment
arrangements, and deeply institutionalized managerial practices. Although previous studies have
identified important dimensions of human resource agility and digital transformation, the hierarchical
relationships among these dimensions and the distinction between root drivers, linkage factors, and
organizational outcomes remain insufficiently understood. Accordingly, the present study aimed to
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develop an interpretive structural model of agile human resources through the soft-capabilities approach
to digital transformation in the Islamic Republic of Iran Railways.

Methods and Materials

The study employed an exploratory sequential mixed-methods design and was developmental-
applied in terms of its intended outcome and exploratory-descriptive in terms of its purpose. The research
was conducted in two interconnected qualitative and quantitative phases. In the qualitative phase, the
participants consisted of senior and former railway managers, private-sector railway executives, human
resource and information technology specialists, policy experts, consultants, and university faculty
members with relevant expertise. Participants were selected through purposive and snowball sampling.
Sampling and analysis proceeded simultaneously until theoretical saturation was achieved. Saturation
became apparent after the twelfth interview, and three additional interviews were conducted to confirm
that no substantively new concepts were emerging, resulting in a final qualitative sample of 15 experts.

Data in the qualitative phase were collected through in-depth semi-structured interviews lasting
approximately 60 minutes. Interviews focused on the dimensions of agile human resources in a digital
environment, organizational drivers and barriers, leadership and cultural factors, technological
requirements, learning and development, and strategic interventions required to facilitate transformation.
Interviews were recorded with participant consent, transcribed verbatim, and analyzed using MAXQDA
2020. The analysis progressed through open coding, axial organization of related concepts, and selective
integration of the major themes.

Qualitative trustworthiness was examined through prolonged engagement with the organizational
context, data-source triangulation, member checking, audit documentation, and inter-coder reliability.
Twenty percent of the qualitative material, comprising three complete interviews, was independently
coded by a second researcher. Holsti's agreement coefficient was then calculated.

The quantitative phase consisted of two components. First, Interpretive Structural Modeling (ISM)
was conducted using the same 15 experts. A pairwise comparison checklist was used to determine
directional relationships among the dimensions identified in the qualitative phase. Second, a field survey
was conducted among human resource personnel working in the central headquarters, 18 regional railway
administrations, and affiliated companies. Stratified random sampling was used, and 191 valid
questionnaires were obtained from 200 distributed questionnaires. The researcher-developed
questionnaire consisted of 40 items covering seven major dimensions and was scored on a five-point
Likert scale. Content validity was assessed by 10 experts, and all retained items exceeded the required
content validity ratio threshold. Internal consistency was assessed using Cronbach's alpha.

Qualitative data were analyzed through thematic coding. ISM calculations, including the Structural
Self-Interaction Matrix, initial and final reachability matrices, transitivity analysis, level partitioning, and
driving-dependence calculations, were conducted using MATLAB. Survey data were analyzed using
SPSS version 26 through descriptive and relevant inferential procedures.

Findings

Analysis of the qualitative interviews resulted in seven major dimensions comprising 21
subcategories. The dimensions were digital transformation leadership and governance, human resource
agility, organizational culture, information technology infrastructure, customer satisfaction and processes,
financial and operational performance, and continuous learning and growth. Digital transformational
leadership emerged during selective coding as the core category connecting the other dimensions.
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Inter-coder analysis supported the reliability of the qualitative findings. The primary researcher
generated 82 codes from the three selected interviews, while the second coder generated 86 codes, with
72 mutually agreed codes. Holsti's coefficient was 0.857, corresponding to an agreement rate of 85.7%,
indicating high reliability of the coding process.

In the ISM analysis, digital transformation leadership and governance demonstrated a direct
relationship with all other dimensions. After applying transitivity, the final reachability matrix showed a
driving power of 7 and dependence of 1 for digital transformation leadership and governance.
Organizational culture had a driving power of 6 and dependence of 2. Human resource agility, information
technology infrastructure, and continuous learning and growth each had a driving power of 5, with
dependence scores of 6, 6, and 5, respectively. Customer satisfaction and processes had a driving power
of 2 and dependence of 7, whereas financial and operational performance had the lowest driving power of
1 and the highest dependence score of 7.

Level partitioning produced a five-level hierarchical model. Digital transformation leadership and
governance occupied Level V and represented the fundamental system driver. Organizational culture was
positioned at Level IV as the primary facilitating factor. Human resource agility, information technology
infrastructure, and continuous learning and growth were positioned together at Level 111l as intermediary
and mutually reinforcing mechanisms. Customer satisfaction and processes occupied Level Il as a process-
related consequence, while financial and operational performance occupied Level | as the final
organizational outcome.

MICMAC analysis supported this hierarchy. No dimension was classified as autonomous.
Customer satisfaction and processes and financial and operational performance were classified as
dependent variables. Human resource agility, information technology infrastructure, and continuous
learning and growth were identified as linkage variables characterized by simultaneously high driving
power and dependence. Digital transformation leadership and governance and organizational culture were
classified as independent driving variables. The survey instrument also demonstrated strong internal
consistency, with Cronbach's alpha coefficients ranging from 0.789 to 0.893 across the seven dimensions
and an overall alpha of 0.912.

Discussion and Conclusion

The findings demonstrate that agile human resources in digital transformation constitute a
hierarchical organizational system rather than an isolated human resource outcome. The most important
result was the identification of digital transformation leadership and governance as the strongest and least
dependent driver. This indicates that meaningful transformation in a large public infrastructure
organization begins with managerial commitment, strategic direction, practical role modeling, and
institutional support rather than technology alone.

Organizational culture formed the second foundational layer of the model. Leadership therefore
appears to influence agility largely by creating a cultural environment in which innovation,
experimentation, knowledge sharing, and acceptance of change become legitimate and supported
behaviors. Without such cultural change, technological investments may remain symbolic or may simply
reproduce traditional bureaucratic processes in digital form.

The middle layer of the model revealed a particularly important interaction among human resource
agility, information technology infrastructure, and continuous learning. These dimensions were linkage
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variables, meaning that they both influence and are strongly influenced by other elements of the system.
This suggests that isolated interventions are unlikely to succeed. Developing digital infrastructure without
workforce learning, for example, may produce underutilized systems, while training employees without
restructuring human resource practices may fail to generate genuine agility.

Customer satisfaction and process improvement emerged as downstream consequences of these
organizational capabilities, while financial and operational performance represented the final outcome.
This hierarchy implies that performance improvements should not be pursued solely through direct
financial controls or isolated operational reforms. Instead, sustainable performance is more likely to
emerge after leadership, culture, human resource systems, technological infrastructure, and learning
mechanisms have been systematically aligned.

Overall, the model demonstrates that the pathway toward agile human resources in the Islamic
Republic of Iran Railways begins with digital transformation leadership, proceeds through cultural
transformation, activates human resource agility, technological infrastructure, and continuous learning,
and subsequently improves organizational processes, customer outcomes, and ultimately financial and
operational performance. The study therefore concludes that digital transformation in large public
organizations should primarily be treated as a human and organizational transformation supported by
technology, rather than as a technology-centered modernization initiative.
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