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Objective: This study aimed to design and validate a business coaching model for logistics
companies in the petrochemical industry with emphasis on emerging technologies and to explain
the relationships among causal, contextual, and intervening conditions, coaching strategies, and
organizational outcomes.

Methodology: This study employed an exploratory sequential mixed-methods design. In the
qualitative phase, systematic grounded theory was applied, and 17 experts in logistics, technology,
and coaching were recruited through theoretical purposive and snowball sampling until theoretical
saturation was achieved. Semi-structured interviews were analyzed through open, axial, and
selective coding using MAXQDA. In the quantitative phase, the extracted model was tested among
358 managers and experts in the petrochemical industry. Data were collected using a researcher-
developed 48-item questionnaire. Structural relationships were examined through partial least
squares structural equation modeling (PLS-SEM) in SmartPLS 4 with 5,000 bootstrap samples.
Findings: Managerial and technological competency gaps (f=0.206, t=2.602, p=0.010) and
technological transformation complexity (f=0.183, t=2.067, p=0.039) significantly predicted
technology-oriented business coaching. Technology-oriented business coaching significantly
predicted coaching strategies (3=0.371, t=7.811, p<0.001), while organizational and supportive
capacities also significantly affected these strategies ($=0.150, t=2.297, p=0.022). Coaching
strategies significantly predicted managerial capability and readiness ($=0.555), data and
technological maturity (=0.574), organizational coordination and efficiency (f=0.543), and
performance, competitiveness, and resilience (f=0.577), with all effects significant at p<0.001. The
structural model demonstrated acceptable overall fit (SRMR=0.090, NFI=0.713, GOF=0.450).
Conclusion: Technology-oriented business coaching can function as a strategic mechanism linking
managerial capability development with digital transformation in petrochemical logistics.
Translating competency gaps and technological complexity into targeted coaching strategies can
strengthen  managerial readiness, technological maturity, organizational coordination,
competitiveness, and resilience.

Keywords: Business Coaching; Petrochemical Logistics; Emerging Technologies; Digital
Transformation; Managerial Competencies; Smart Logistics.



https://www.dmbaj.com/
https://doi.org/10.61838/dmbaj.430
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-6721-7499
https://orcid.org/0009-0002-9666-5447
https://orcid.org/0000-0001-6392-2799
http://creativecommons.org/licenses/by/4.0
https://portal.issn.org/resource/ISSN/3041-8933

m) Bahadori et al. Dynamic Management and Business Analysis 6:4 (2027) 1-21
EXTENDED ABSTRACT
Introduction

The petrochemical industry constitutes a strategically important component of industrial
economies because of its extensive linkages with energy production, manufacturing, transportation,
international trade, and downstream industries. The increasing demand for petrochemical products, the
growing complexity of global markets, and rapid technological development have transformed the
competitive environment in which petrochemical companies operate, requiring them to improve
operational efficiency, adaptability, innovation capacity, and responsiveness to environmental changes
(Kulprathipanja et al., 2021). Within this context, logistics represents a critical component of the
petrochemical value chain because the procurement of raw materials, internal transportation, warehousing,
inventory control, fleet management, distribution, and delivery of final products depend heavily on the
effectiveness of logistics processes. The growing importance of integrated logistics systems in
petrochemical export development further highlights the need for coordinated, agile, and technologically
enabled supply chains (Heydari et al., 2023). Logistics systems appropriate to Industry 4.0 increasingly rely
on integrated information flows, intelligent decision-making, process automation, and real-time
connectivity to enhance efficiency and responsiveness (Rahimi et al., 2023). More broadly, effective
logistics facilitates the movement of goods, improves supply-chain coordination, and contributes to
economic and organizational performance (Khan et al., 2021). However, petrochemical supply chains are
also characterized by operational complexity, interconnected risks, uncertainty, and dependence on
coordination among multiple organizational actors, making their management particularly challenging
(Moshesh et al., 2018). The emergence of Industry 4.0 has substantially transformed this environment and
has led to the development of Logistics 4.0, in which digital technologies are employed to achieve
transparency, automation, system integration, intelligent coordination, and data-driven decision-making
(Winkelhaus & Grosse, 2020). Technologies such as the Internet of Things enable real-time monitoring and
tracking, improve visibility across logistics operations, and facilitate more rapid responses to disruptions
(Ding et al., 2020). Similarly, data-driven analytics can improve resource allocation, inventory
management, operational planning, and coordination within smart supply chains (Ko et al., 2021; Kuo et al.,
2021), while intelligent logistics services increasingly depend on the capacity to collect, process, interpret,
and transform data into managerial action (Liu et al., 2021). Blockchain has also emerged as an important
technological infrastructure for increasing transparency, traceability, security, and trust in supply-chain
transactions, although its successful adoption depends on technological, organizational, and
environmental conditions (Wong et al., 2020). Evidence further indicates that implementation barriers,
technological risk, uncertainty, integration problems, and insufficient organizational readiness can restrict
the effective application of blockchain and related technologies in logistics environments (Memarpour
Ghiasi et al., 2024), while information security and dependable digital infrastructures constitute additional
requirements of smart logistics systems (Zarghami et al., 2022). Consequently, the successful adoption of
Industry 4.0 practices requires not only technological investment but also organizational readiness,
managerial support, appropriate structures, learning capacity, and digitally competent human resources
(Abdul Rahman et al., 2022). This issue is particularly important in petroleum and petrochemical industries,
where technological transformation generates new requirements for technical, analytical, digital, and



managerial competencies (Alleyne & Alexander, 2018). In response to these challenges, business coaching
has gained increasing attention as a developmental mechanism capable of strengthening managerial
capability, self-awareness, problem-solving, learning, and performance. Coaching emphasizes facilitating
learning and enabling individuals to identify and mobilize their own capacities rather than merely
transmitting predetermined solutions (Whitmore, 2017), and coaching psychology similarly conceptualizes
coaching as a structured, goal-oriented developmental process intended to facilitate individual and
professional change (Passmore & Lai, 2019). Organizational research indicates that coaching effectiveness
is shaped by organizational culture, managerial support, individual characteristics, and human-resource
development systems (Dastgerdi et al., 2021), while business coaching requirements include professional
experience, learning capabilities, competencies, and individual characteristics (Pourjamshidi et al., 2023).
Evaluations of business coaching programs also demonstrate the importance of participants’ experiences,
perceived changes, and practical improvements in professional functioning (Ton et al., 2022). Coaching
has additionally demonstrated its potential to connect individual development with broader institutional
and sustainability-oriented objectives (Gholamrezaei & Haghparast Kanarsari, 2024). At the same time,
digitalization has transformed coaching itself. Digital coaching uses technological media to facilitate
interaction, feedback, learning, and development beyond conventional face-to-face formats (Kanatouri,
2020), and contemporary definitions emphasize its technology-mediated, interactive, and developmental
character (Diller & Passmore, 2023). More recently, artificial intelligence has expanded the possibilities for
personalized learning, automated feedback, data analysis, and leadership development, while retaining the
need for human judgment, contextual interpretation, ethical reasoning, and relational support (Sposato &
Dittmar, 2025). These developments indicate that technological business coaching may represent more than
the digital delivery of conventional coaching; rather, it can function as a mechanism for developing
managers’ capacity to understand, adopt, interpret, and effectively use emerging technologies. Despite
these developments, previous research has largely examined smart logistics, digital transformation,
business coaching, and human-resource development as separate domains, leaving an insufficiently
developed understanding of how technology-oriented coaching can connect managerial development with
digital transformation in petrochemical logistics. Accordingly, the present study aimed to design and
validate a business coaching model for logistics companies in the petrochemical industry with emphasis
on emerging technologies and to explain its causal conditions, contextual and intervening factors,
strategies, and organizational outcomes.

Methods and Materials

The study was conducted within a pragmatic paradigm using an exploratory sequential mixed-
methods design consisting of qualitative and quantitative phases. In the qualitative phase, systematic
grounded theory was employed to develop a context-specific model of technology-oriented business
coaching in the smart-logistics environment of the petrochemical industry. The qualitative participants
consisted of university academics, senior petrochemical logistics managers, and specialists in technology
and coaching. Participants were selected through theoretical purposive and snowball sampling, and data
collection continued until theoretical saturation was achieved after 17 semi-structured interviews. The
interview data were analyzed in MAXQDA through open, axial, and selective coding and constant
comparison. Credibility, transferability, dependability, and confirmability were addressed through
strategies including member checking, coder agreement, and auditing of the research process. In the
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quantitative phase, the conceptual model obtained from the qualitative analysis was evaluated using a
survey design. The statistical population consisted of managers and experts working in logistics,
marketing, and human-resource functions within the petrochemical industry. Because a complete
sampling frame was unavailable and respondents were geographically dispersed, convenience sampling
was used. A total of 358 complete and analyzable questionnaires were obtained. The quantitative
instrument was a researcher-developed 48-item questionnaire based on the categories identified during
the qualitative phase and scored on a five-point Likert scale. Content validity was evaluated by 10
specialists using CVR and CVI indices, with the total CVI reaching 0.91. Construct validity was assessed
using confirmatory factor analysis, factor loadings, average variance extracted, and composite reliability.
Descriptive analyses were performed in SPSS version 27, while the measurement and structural models
were evaluated using partial least squares structural equation modeling in SmartPLS version 4. Structural
relationships were examined through standardized path coefficients and bootstrapping with 5,000
resamples, and overall model adequacy was evaluated using relevant measurement and structural-model
indices.

Findings

The qualitative analysis of the 17 interviews resulted in 23 major categories organized around one
central category, identified as “technology-oriented business coaching for managerial empowerment.”
The causal conditions included managerial and technological competency gaps, technological
transformation complexity, inefficiency of traditional managerial procedures, and challenges concerning
data quality and integration. The principal contextual conditions involved a culture of learning and
development, digital and infrastructural maturity, and organizational and supportive capacities, whereas
resistance to change, resource constraints, and organizational and strategic ambiguity emerged as
intervening conditions. The major strategies included data-driven coaching, development of digital
competencies, interactive learning, and scenario-based and future-oriented coaching. The identified
consequences consisted of improved managerial capability and readiness, enhanced data and
technological maturity, greater organizational coordination and efficiency, and increased performance,
competitiveness, and resilience. In the quantitative phase, the measurement model demonstrated
satisfactory psychometric properties, with factor loadings exceeding 0.70, reliability coefficients above
the accepted threshold of 0.70, AVE values above 0.50, and satisfactory convergent and discriminant
validity. Structural analysis showed that managerial and technological competency gaps significantly and
positively predicted technology-oriented business coaching for managerial empowerment (B = 0.206, t =
2.602, p = 0.010). Technological transformation complexity also exerted a significant positive effect on
technology-oriented business coaching (B = 0.183, t = 2.067, p = 0.039). In contrast, inefficiency of
traditional managerial procedures (fp = 0.149, t = 1.742, p = 0.082) and data-quality and integration
challenges ( = 0.006, t = 0.070, p = 0.944) did not have significant direct effects. Technology-oriented
business coaching significantly predicted coaching strategies (B =0.371,t=7.811, p <0.001). Among the
contextual factors, organizational and supportive capacities significantly predicted coaching strategies (3
= 0.150, t = 2.297, p = 0.022), whereas the other tested contextual and intervening paths were not
statistically significant. Most importantly, coaching strategies exerted significant positive effects on
managerial capability and readiness (f =0.555,t=16.211, p <0.001), data and technological maturity (3
=0.574, t = 17.461, p < 0.001), organizational coordination and efficiency (B = 0.543, t = 14.752, p <



0.001), and performance, competitiveness, and resilience (B =0.577,t=15.522, p <0.001). Overall model
assessment further indicated acceptable to strong fit, with SRMR = 0.090, NFI = 0.713, mean AVE =
0.669, mean R2 = 0.303, and GOF = 0.450.

Discussion and Conclusion

The findings demonstrate that technology-oriented business coaching can be conceptualized as an
integrative managerial-development mechanism linking human-capital development with digital
transformation in petrochemical logistics. The significant effects of managerial and technological
competency gaps and technological transformation complexity suggest that the need for coaching
becomes particularly salient when managers are required to operate in environments characterized by
rapidly evolving digital systems, data-intensive decision processes, intelligent logistics technologies, and
persistent uncertainty. In such circumstances, conventional training alone may be insufficient because
managers must not only acquire technical knowledge but also learn how to interpret information, reflect
on experience, manage change, coordinate across organizational boundaries, and translate technological
capabilities into operational decisions. The nonsignificant direct effects of traditional managerial
inefficiencies and data-integration problems suggest that these conditions may not independently generate
coaching behavior; rather, their influence may depend on the organization’s developmental readiness and
managers’ perceptions of competency requirements. The significant effect of organizational and
supportive capacities further indicates that effective coaching requires an enabling organizational
environment and cannot be sustained solely through individual participation. The strongest pattern of
findings concerned the consequences of coaching strategies. Their significant effects across all four
outcome domains demonstrate that technology-oriented coaching potentially produces benefits at multiple
levels: individual and managerial, technological, organizational, and strategic. The model therefore
extends the meaning of coaching beyond a short-term human-resource intervention and positions it as a
mechanism for organizational capability development. Data-driven and scenario-based coaching can help
managers interpret operational information and prepare for uncertainty; interactive and cross-functional
learning can improve coordination; and digital-competency development can strengthen the effective use
of smart-logistics systems. The model also distinguishes technology-oriented coaching from merely
digital coaching. Digital coaching concerns the use of digital platforms to deliver or facilitate coaching,
whereas technology-oriented coaching additionally treats technology, data, and intelligent systems as
substantive domains of managerial learning and capability development. The overall structural adequacy
of the model indicates that this integrated framework provides a defensible explanation of how
technological pressures and managerial competency requirements can be transformed through coaching
strategies into desirable organizational outcomes. It can therefore serve as a foundation for managerial-
development programs, human-resource policies, digital-transformation initiatives, and organizational-
resilience strategies in petrochemical logistics companies. In conclusion, technology-oriented business
coaching should be regarded not merely as an educational or advisory activity but as a strategic
developmental capability through which petrochemical logistics organizations can strengthen managerial
readiness, technological maturity, organizational coordination, operational performance, competitiveness,
and resilience in increasingly complex and digitally transformed environments.
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