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This study aimed to develop and validate a knowledge-sharing model for project management
in project-based organizations, with particular emphasis on power-plant engineering,
procurement, and construction projects. This applied study employed a sequential exploratory
mixed-methods design comprising qualitative and quantitative phases. In the qualitative phase,
12 experts with extensive experience in managing and implementing power-plant EPC projects
were selected through criterion-based purposive and snowball sampling. Data were collected
through semi-structured interviews until theoretical saturation and analyzed using thematic
analysis in MAXQDA. A researcher-developed questionnaire was subsequently constructed
based on the extracted components. In the quantitative phase, 240 employees, specialists, and
managers working in the engineering, procurement, and construction divisions of MAPNA were
selected using proportionate stratified random sampling. The proposed model was tested through
partial least squares structural equation modeling using SmartPLS. Individual ($=0.174,
p=0.001), managerial ($=0.236, p<0.001), cultural (p=0.188, p<0.001), and technological
factors (p=0.142, p=0.004) exerted positive and significant effects on knowledge sharing.
Knowledge-sharing mechanisms and platforms produced the strongest positive effect (3=0.271,
p<0.001), followed by the structural and interdepartmental dimensions of knowledge flow
(B=0.214, p<0.001). Barriers and challenges had a significant negative effect on knowledge
sharing (p=-0.129, p=0.013). Knowledge sharing, in turn, exerted a strong positive effect on
project and organizational outcomes ($=0.786, p<0.001). The model explained 71.2% of the
variance in knowledge sharing and 61.8% of the variance in its outcomes. The Q2 values for
knowledge sharing and its outcomes were 0.482 and 0.413, respectively, while the SRMR value
was 0.067. Knowledge sharing in power-plant EPC projects is shaped by the simultaneous
interaction of human, managerial, cultural, technological, and structural factors.
Institutionalizing formal and informal knowledge-sharing mechanisms, strengthening
interdepartmental knowledge flows, and reducing organizational and project-related barriers can
improve project performance, organizational learning, and knowledge retention.

Keywords: Power-plant EPC projects; Knowledge sharing; Project management; Knowledge
management; Project-based organizations; Structural equation modeling.
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Extended Abstract

Introduction

Power-plant engineering, procurement, and construction projects are among the most complex
forms of industrial project delivery because they integrate technical design, equipment procurement,
construction, installation, commissioning, and project control within a highly interdependent contractual
structure. Their successful implementation is essential for energy security, industrial development, grid
stability, and sustainable economic growth. However, the performance of such projects does not depend
solely on financial resources, advanced technologies, or technical competence. It is also strongly
influenced by the quality of coordination among stakeholders, the integration of organizational
capabilities, and the effective management of knowledge across the project life cycle (Mahmood et al.,
2024; Merrow, 2024). In EPC projects, decisions made during engineering directly affect procurement and
construction, while problems encountered during equipment supply, site execution, and commissioning
may require modifications to design, scheduling, cost control, and contractual arrangements (Karre, 2022;
Mukherijee, 2021). Consequently, the timely circulation of accurate technical, managerial, contractual, and
experiential knowledge is a critical requirement for project success.

Knowledge management refers to the systematic processes through which organizations create,
acquire, organize, store, share, and apply knowledge in order to improve decision-making, learning,
innovation, and performance (Geisler & Wickramasinghe, 2015). Among these processes, knowledge
sharing is particularly important because organizational knowledge produces value only when it becomes
accessible to individuals and units that need it. Knowledge sharing may occur through formal
documentation, technical meetings, lessons-learned sessions, mentoring, professional communities,
organizational databases, digital platforms, and informal interactions. In contemporary industrial
environments, digital transformation and emerging technologies have expanded the opportunities for
knowledge storage, retrieval, and exchange, although technology alone cannot guarantee meaningful
knowledge sharing (De Bem Machado et al., 2022; Tiwari, 2022).

The importance of knowledge sharing is more pronounced in project-based organizations because
a considerable proportion of organizational knowledge is generated through temporary activities,
problem-solving processes, engineering decisions, risk responses, and interactions among project
participants. When a project is completed, team members are often reassigned, external contractors leave
the organization, and much of the tacit knowledge accumulated during implementation may be lost. This
condition has been described as an informational limbo in which knowledge remains within individual
projects without being transferred to the permanent organization (Almeida & Soares, 2014). Project learning
contributes to organizational and strategic change only when experiences are systematically reviewed,
documented, communicated, and incorporated into future practices (Williams, 2024). Similarly, the transfer
of knowledge from individual projects to the project-based organization requires sustained feedback loops,
supportive structures, and organizational mechanisms that prevent valuable experience from disappearing
when temporary teams are dissolved (Zhou et al., 2022).

Previous research has shown that knowledge sharing in project-based organizations is influenced
by individual, organizational, cultural, managerial, technological, and project-related factors. Individual
motivation, expertise, willingness to communicate, perceived benefits, and learning orientation affect
employees’ readiness to share their knowledge. At the organizational level, management support,
incentive systems, communication structures, trust, and technological infrastructure shape knowledge-
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sharing behavior (Alaei, 2019; Forouzandeh et al., 2009; Sohrabi et al., 2011). Trust is particularly important
because employees may be reluctant to discuss errors, failed decisions, and implementation problems in
environments characterized by blame, competition, or misuse of information. Organizational justice,
transparency, managerial integrity, mutual respect, and psychological safety can therefore create a more
favorable environment for knowledge exchange (Mantegh et al., 2024).

Organizational culture and leadership also influence the extent to which knowledge is shared and
absorbed. A collaborative and learning-oriented culture can strengthen knowledge-sharing practices,
absorptive capacity, innovation, and competitive advantage (Igbal et al., 2025). Leadership style and
managerial support similarly affect organizational performance by shaping cultural norms and employees’
knowledge-related behavior (Mokhchy et al., 2025). Human resource practices, including training,
participation, performance evaluation, career development, and reward systems, may further reinforce
knowledge sharing and contribute to innovation in project-based organizations (Bhatti et al., 2021). These
findings indicate that knowledge sharing cannot be treated solely as a voluntary individual action or a
technological function; rather, it is embedded in a broader organizational system.

The structural characteristics of EPC projects create additional challenges. Knowledge is
distributed across engineering, procurement, construction, commissioning, project management offices,
contractors, consultants, and suppliers. Information may be fragmented across different platforms and
contractual boundaries, and stakeholders may have conflicting interests or unequal access to project data.
Cross-platform collaboration and integrated information structures can improve communication and
knowledge flow among EPC participants (Zhang et al., 2025). Greater visibility across industrial project
supply chains can also support coordination, responsiveness, and decision quality (Dharmapalan et al.,
2025). Nevertheless, without appropriate procedures, feedback mechanisms, and responsibilities,
knowledge may remain isolated within departments or project phases.

Weak knowledge sharing can result in design errors, inappropriate procurement decisions, late
changes, rework, schedule delays, cost escalation, reduced quality, and loss of organizational memory.
Systematic learning from rework and the documentation of corrective actions can prevent the recurrence
of similar problems in future projects (Zhang et al., 2021). Prior studies have therefore proposed different
mechanisms for knowledge codification and personalization, including lessons-learned systems, technical
meetings, knowledge repositories, mentoring, and project management office involvement (Khodadadi
Dehkordi & Hojargash, 2016; Permah & Mousakhani, 2013). Other research has emphasized that knowledge-
sharing mechanisms should be adapted to project characteristics such as complexity, uncertainty,
innovation, and stakeholder interaction (Kharashadizadeh et al., 2018; Mehregan et al., 2010).

Although several models of knowledge sharing have been developed in service organizations,
industrial firms, and general project-based settings (Aghaei Nasrabadi et al., 2026; Ansari et al., 2021; Zahedi
& Ehsanian, 2025), fewer studies have developed a comprehensive and empirically validated model
specifically for power-plant EPC projects. Existing EPC studies have mainly focused on knowledge
management performance, technical knowledge transfer, or particular phases of project delivery (Perdana
etal., 2018; Pozzo, 2015). Therefore, a contextualized model is required to integrate individual, managerial,
cultural, technological, structural, and operational dimensions of knowledge sharing while also
considering barriers and project outcomes. Accordingly, this study aimed to develop and validate a
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knowledge-sharing model for project management in project-based organizations, with particular
emphasis on power-plant EPC projects.

Materials and Methods

The study was applied in purpose and employed a sequential exploratory mixed-methods design.
It was conducted in two consecutive qualitative and quantitative phases. The qualitative phase was
intended to identify the main dimensions, components, mechanisms, barriers, and outcomes of knowledge
sharing in power-plant EPC projects and to develop the initial conceptual model. The quantitative phase
was conducted to test the relationships among the identified constructs and validate the proposed model.

The qualitative study population consisted of senior managers, project managers, consultants,
specialists, and experts with direct professional experience in power-plant EPC projects. Participants were
selected through criterion-based purposive and snowball sampling. The inclusion criteria were at least 10
years of professional experience in EPC projects or project management, relevant academic qualifications,
and direct involvement in managerial, technical, or executive decision-making. Semi-structured
interviews were conducted until theoretical saturation was achieved. A total of 12 experts participated in
this phase.

The interviews were recorded with participant consent, transcribed verbatim, and analyzed through
thematic analysis using MAXQDA software. The transcripts were reviewed repeatedly, meaningful units
were identified, and initial codes were extracted. Similar codes were merged into subcategories and
broader categories. Credibility was strengthened through purposive selection of knowledgeable
participants, continuation of interviews until saturation, repeated review of codes, comparison of
interpretations, and systematic documentation of the analytical process.

The quantitative population included employees, experts, middle managers, and managers
working in the engineering, procurement, and construction divisions of power-plant EPC projects within
MAPNA. Proportionate stratified random sampling was used to ensure representation of the three main
project areas. A total of 240 usable questionnaires were collected.

The quantitative instrument was a researcher-developed questionnaire constructed from the
qualitative findings. Items were scored on a five-point Likert scale ranging from strongly disagree to
strongly agree. Content validity was assessed by experts in knowledge management and project
management. Construct reliability and validity were evaluated using factor loadings, Cronbach’s alpha,
composite reliability, average variance extracted, and the heterotrait-monotrait ratio. Data were analyzed
using descriptive statistics and partial least squares structural equation modeling in SmartPLS. The
measurement model was assessed before testing the structural model. The structural model was evaluated
using variance inflation factors, path coefficients, t statistics, significance levels, coefficients of
determination, effect sizes, predictive relevance, and the standardized root mean square residual.

Findings

The qualitative analysis generated 196 initial codes, which were consolidated into 24 subcategories
and seven main categories. These categories were key knowledge domains in power-plant EPC projects;
factors affecting knowledge sharing; knowledge-sharing mechanisms and platforms; barriers and
challenges; project, organizational, and strategic outcomes; requirements for institutionalization; and
structural and interdepartmental dimensions of knowledge flow. The key knowledge domains included
technical and engineering knowledge, construction and execution knowledge, commissioning and
operational knowledge, project management knowledge, and lessons learned.
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The measurement model demonstrated satisfactory reliability and validity. All indicator loadings
exceeded 0.70. Cronbach’s alpha values ranged from 0.841 to 0.907, while composite reliability values
ranged from 0.891 to 0.928. Average variance extracted values ranged from 0.622 to 0.724, confirming
convergent validity. All HTMT values were below 0.90, supporting discriminant validity. Variance
inflation factor values ranged from 1.792 to 2.874, indicating no serious multicollinearity.

All hypothesized structural relationships were statistically significant. Individual factors had a
positive effect on knowledge sharing (=0.174, t=3.216, p=0.001). Managerial factors also had a positive
effect (f=0.236, t=4.582, p<0.001), as did cultural factors (p=0.188, t=3.741, p<0.001) and technological
factors (p=0.142, t=2.864, p=0.004). Knowledge-sharing mechanisms and platforms produced the
strongest positive effect among the predictors (B=0.271, t=5.104, p<0.001). Structural and
interdepartmental knowledge flow also exerted a positive effect (f=0.214, t=4.137, p<0.001). Barriers and
challenges had a negative effect on knowledge sharing (f=-0.129, t=2.473, p=0.013).

Knowledge sharing had a strong positive effect on project and organizational outcomes (f=0.786,
t=18.624, p<0.001). The model explained 71.2% of the variance in knowledge sharing and 61.8% of the
variance in its outcomes. Knowledge-sharing mechanisms and platforms had the largest effect size among
the predictors (f2=0.228), followed by managerial factors (f2=0.149) and structural and interdepartmental
knowledge flow (f2=0.137). The effect size of knowledge sharing on its outcomes was very large
(f>=1.623). Predictive relevance values were 0.482 for knowledge sharing and 0.413 for its outcomes. The
SRMR value was 0.067, indicating satisfactory model fit.

Discussion and Conclusion

The findings demonstrate that knowledge sharing in power-plant EPC projects is a
multidimensional organizational capability rather than an isolated individual behavior or purely
technological process. Its development depends on the simultaneous presence of motivated and competent
employees, supportive management, a collaborative culture, usable technological infrastructure,
operational mechanisms, and effective knowledge flow across departments and project phases.

The significant effect of individual factors indicates that employees’ willingness to communicate
experience, learn from others, and contribute their expertise remains fundamental. However, the stronger
effects of managerial factors and formal knowledge-sharing mechanisms show that individual willingness
alone is insufficient. Employees require clear expectations, allocated time, incentives, managerial support,
and practical channels through which knowledge can be transferred.

Knowledge-sharing mechanisms and platforms emerged as the strongest predictor. This suggests
that organizations must translate supportive values and intentions into observable routines, including
technical review meetings, lessons-learned sessions, standardized documentation, knowledge repositories,
mentoring, project handover procedures, and PMO-led knowledge transfer. Such mechanisms convert
personal experience into reusable organizational knowledge.

The significant role of structural and interdepartmental knowledge flow reflects the integrated
nature of EPC delivery. Knowledge must move in both directions between engineering, procurement,
construction, and commissioning. Design information must inform procurement and execution, while field
and commissioning experience must be returned to engineering teams and incorporated into future
projects. Failure to establish these feedback loops increases fragmentation and repeated learning costs.
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The negative effect of barriers and challenges indicates that organizations must not only create
new knowledge-management tools but also remove existing obstacles. Time pressure, information
fragmentation, knowledge hoarding, blame culture, weak documentation, poor coordination, and
dependence on key individuals can undermine knowledge-sharing initiatives even when technological
infrastructure is available.

The strong relationship between knowledge sharing and project and organizational outcomes
confirms its strategic importance. Effective knowledge sharing can reduce rework and technical errors,
improve quality and decision-making, support risk management, strengthen organizational memory, and
enhance project productivity. The model’s substantial explanatory and predictive power suggests that the
identified dimensions provide a reliable framework for understanding and improving knowledge sharing
in power-plant EPC environments.

In conclusion, knowledge sharing should be institutionalized as an integral component of project
governance and project management. Organizations should combine human readiness, managerial
commitment, collaborative culture, integrated technology, formal mechanisms, and cross-phase
knowledge flows. The validated model provides a practical framework for diagnosing weaknesses,
designing interventions, improving organizational learning, and enhancing the performance of power-
plant EPC projects.
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