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Abstract

This study aims to design and develop a comprehensive model for calculating the cost of knowledge management processes
with a sustainable development approach in project-based maritime organizations. This research adopts a mixed-method
(qualitative—quantitative) approach using action research and qualitative content analysis. Data were collected through a
systematic literature review and semi-structured in-depth interviews with 30 experts in knowledge management and
industrial accounting. Participants were selected purposively based on theoretical saturation. Data analysis was conducted
through open, axial, and selective coding, while validity and reliability were ensured using participant validation and Cohen’s
kappa coefficient. Thematic analysis revealed that knowledge management processes consist of 109 sub-themes, 21 main
themes, and 2 overarching themes, all associated with measurable costs. A significant portion of these costs was identified
as indirect and hidden overhead within traditional accounting systems. The proposed model enables the classification of
direct, indirect, and opportunity costs and provides a structured basis for accounting recognition of knowledge-related
expenditures . The proposed model offers a systematic framework for identifying, classifying, and calculating knowledge
management costs, thereby enhancing financial transparency, improving knowledge efficiency, and supporting strategic
decision-making aligned with sustainable development in maritime organizations.
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Extended Abstract

Introduction

In the contemporary knowledge-based economy, organizations increasingly rely on intangible assets,
particularly knowledge, as a primary source of value creation and sustainable competitive advantage.
Knowledge management (KM), defined as a systematic process of creating, acquiring, organizing, sharing,
and applying knowledge, has become a strategic imperative for organizations operating in complex and
dynamic environments. However, the rapid evolution of digital technologies—especially artificial intelligence
(A)—nhas significantly transformed the nature, scope, and mechanisms of KM practices. Al-driven systems
now enable advanced data analytics, real-time decision support, and automated knowledge generation, thereby
enhancing organizational capabilities in managing knowledge resources (Husayn, 2025; Kazi & Rahman,
2024).

Recent developments in generative Al have further expanded the boundaries of KM by enabling the creation
and dissemination of knowledge at unprecedented speed and scale. These technologies facilitate not only the
storage and retrieval of knowledge but also its synthesis and transformation into actionable insights.
Consequently, organizations are increasingly integrating Al into their KM frameworks to improve efficiency,
innovation, and responsiveness to environmental changes (Alavi et al., 2024; Hosseini, 2024). Despite these
advancements, the implementation of Al-enabled KM systems introduces new challenges, particularly in terms
of economic evaluation and cost management. Many organizations invest heavily in KM infrastructures and
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Al technologies without having a clear understanding of the associated costs and returns, leading to
inefficiencies in resource allocation (Jafari & Mousavi, 2024).

One of the critical gaps in the existing literature is the lack of comprehensive models for calculating the cost
of KM processes. Traditional accounting systems often fail to capture the full spectrum of KM-related costs,
especially those that are indirect, hidden, or opportunity-based. This limitation is particularly problematic in
project-based organizations, where complex operations, high uncertainty, and resource constraints require
precise cost management and strategic decision-making. In such contexts, the absence of transparent and
systematic costing mechanisms for KM can hinder organizational performance and sustainability (Abdi
Baraftabi et al., 2025; Khaleghizadeh Dehkordi et al., 2024).

Moreover, empirical studies indicate that Al applications in accounting and financial systems can significantly
improve the accuracy and transparency of cost measurement. By automating financial processes and enabling
real-time data analysis, Al can help organizations identify hidden costs and optimize their resource allocation
strategies (Afifa, 2024). Similarly, Al has been shown to enhance operational efficiency across various
domains, including supply chain management and digital banking, by reducing errors, improving forecasting,
and enhancing customer experience (Bektash, 2024; Culot et al., 2024; Meena et al., 2024).

In addition, organizational factors such as structural flexibility, technological infrastructure, and human capital
play a crucial role in the successful implementation of KM systems. Organizational inertia, for instance, can
impede digital transformation and increase the cost of KM processes, while mature business intelligence
systems can facilitate more efficient knowledge utilization and cost control (Chen et al., 2024; Nazarian-
Jashnabadi et al., 2023). Furthermore, the integration of Al into KM systems has been associated with
enhanced strategic flexibility and improved decision-making capabilities in volatile and uncertain
environments (Mohammadi et al., 2024; Rezaei et al., 2024).

Despite the growing body of research on KM and Al, there remains a significant gap in understanding how to
systematically measure and manage the costs associated with KM processes, particularly in specialized and
project-based industries such as the maritime sector. This study addresses this gap by developing a
comprehensive model for calculating the cost of KM processes with a sustainable development approach in
project-based maritime organizations.

Methods and Materials

This study employed a mixed-method research design with a qualitative emphasis, grounded in the action
research paradigm and an inductive approach. The primary objective was to design and validate a
comprehensive model for calculating the cost of knowledge management processes in project-based maritime
organizations. The research was conducted in two main phases.

In the first phase, qualitative data were collected through semi-structured, in-depth interviews with experts in
the fields of knowledge management. A purposive sampling strategy was used to select participants based on
their expertise, professional experience, and familiarity with KM practices in complex organizational settings.
A total of 17 experts participated in this phase. The interviews were designed to explore the dimensions,
components, and processes of KM specific to project-based maritime organizations. Each interview lasted
between 30 and 60 minutes and was recorded and transcribed for analysis.

In the second phase, the preliminary findings were presented to the same group of experts for validation and
refinement. This iterative process allowed for the consolidation of insights and the achievement of consensus
on the identified components of KM processes. Subsequently, a group of 13 financial and industrial accounting
experts was engaged to identify cost elements associated with the KM components. These experts participated
in two rounds of interviews, during which they reviewed a list of 109 KM-related components and provided
input on cost classification, accounting recognition, and documentation.
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Data analysis was conducted using qualitative content analysis in three stages: open coding, axial coding, and
selective coding. This process enabled the identification of key themes and the development of a structured
framework for KM costing. To ensure the validity and reliability of the findings, multiple strategies were
employed, including participant validation, peer review, and inter-coder agreement using Cohen’s kappa
coefficient.

Findings

The analysis of qualitative data resulted in the identification of a comprehensive structure of knowledge
management processes in project-based maritime organizations. Initially, 187 primary codes were extracted
from the interview data. After removing redundancies and consolidating similar concepts, the number of codes
was reduced to 109 sub-themes. These sub-themes were further categorized into 21 main themes and 2
overarching themes, reflecting the multidimensional nature of KM processes.

The findings revealed that KM activities encompass a wide range of functions, including knowledge planning
and governance, technological infrastructure development, human resource training, documentation,
knowledge sharing, organizational learning, and knowledge utilization. Each of these functions was associated
with distinct cost elements that could be systematically identified and measured.

A key finding of the study was that a significant portion of KM-related costs is not explicitly recorded in
traditional accounting systems. Instead, these costs are embedded within indirect expenses, overheads, or
hidden operational costs. Examples include time lost in knowledge transfer, inefficiencies due to lack of access
to critical information, and risks associated with the loss of tacit knowledge. The absence of a structured
framework for capturing these costs limits the ability of organizations to evaluate the economic impact of KM
initiatives.

The second phase of the study focused on linking KM components to specific cost categories. The analysis
demonstrated that KM costs could be classified into three main categories: direct costs, indirect costs, and
opportunity costs. Direct costs include expenditures on technology, training, and external consultancy services.
Indirect costs encompass administrative overheads and support activities, while opportunity costs relate to lost
productivity and missed innovation opportunities.

The proposed model integrates these cost categories into a unified framework, enabling organizations to
systematically identify, classify, and calculate the total cost of KM processes. The model also provides
guidelines for recording KM-related transactions in accounting systems, thereby enhancing financial
transparency and accountability.

Discussion and Conclusion

The findings of this study highlight the critical importance of developing systematic approaches to cost
management in knowledge management processes. The identification of a comprehensive set of KM
components and their associated cost elements underscores the complexity and economic significance of KM
in project-based organizations. By revealing the hidden and indirect nature of many KM costs, the study
contributes to a deeper understanding of the financial implications of KM initiatives.

The proposed model offers a practical tool for organizations seeking to enhance their financial transparency
and improve the efficiency of KM processes. By enabling the classification of costs into direct, indirect, and
opportunity categories, the model provides a more accurate representation of the economic impact of KM
activities. This, in turn, supports more informed decision-making and more effective allocation of resources.
Furthermore, the integration of KM costing with sustainable development principles emphasizes the need to
balance economic, organizational, and human dimensions in managing knowledge resources. The model
facilitates this integration by providing a structured framework that aligns KM practices with long-term
organizational goals and sustainability objectives.
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In conclusion, this study advances the field of knowledge management by addressing a critical gap in the
literature related to cost measurement and management. The proposed model not only enhances the theoretical
understanding of KM costing but also provides practical guidance for organizations aiming to optimize their
knowledge-related investments. By bridging the gap between KM and accounting practices, the study paves
the way for more effective and sustainable management of knowledge resources in complex and project-based
environments.
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