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ABSTRACT

This study aimed to design and validate a strategic model for preserving the tacit knowledge of retired
employees of the Ministry of Energy through knowledge management development and the
prevention of organizational knowledge loss. This applied-developmental study employed a
sequential exploratory mixed-methods design. In the qualitative phase, data were collected through
15 semi-structured interviews with experts, experienced employees, and retirees of the Ministry of
Energy selected purposively; theoretical saturation emerged by the twelfth interview, while interviews
continued through the fifteenth participant for confirmation. The data were analyzed using thematic
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analysis. In the quantitative phase, the statistical population consisted of 320 managers and employees
with at least 10 years of service. Of 200 researcher-developed questionnaires distributed, 176 usable
questionnaires were returned. The measurement model was evaluated for reliability and validity, and
the structural model was analyzed using partial least squares structural equation modeling in
SmartPLS. Inferential analysis demonstrated satisfactory reliability and validity of the measurement
model. Cronbach’s alpha and composite reliability coefficients were within acceptable ranges, and all
average variance extracted values exceeded 0.50. Discriminant validity was also confirmed using the
Fornell-Larcker criterion. All item factor loadings exceeded 0.50, and their t-statistics were greater
than 1.96, indicating statistically significant measurement indicators. The highest factor loading was
0.939 and belonged to an indicator of the “nature and characteristics of tacit knowledge” construct.
Bootstrap analysis further indicated that all structural relationships specified in the model were
statistically significant, with t-values exceeding the critical value of 1.96. The proposed model
demonstrated adequate empirical validity for organizing and explaining the storage of retirees’ tacit
knowledge in the Ministry of Energy. Effective preservation of this knowledge requires the
coordinated integration of a strategic knowledge-storage framework, supportive organizational
contexts, recognition of tacit knowledge characteristics, identification of storable knowledge,
systematic storage processes, and diversified knowledge-capturing mechanisms. Implementing this
model can strengthen organizational memory, reduce the loss of accumulated expertise, prevent the
recurrence of past errors, and improve the quality and continuity of strategic decision-making.
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EXTENDED ABSTRACT
INTRODUCTION

Knowledge has become one of the most strategically significant organizational
resources in contemporary knowledge-based environments, particularly in complex and
infrastructure-intensive organizations in which a substantial proportion of organizational
capability is embedded in employees’ accumulated experience rather than in formal
documents. Knowledge management provides a systematic framework for identifying,
creating, acquiring, recording, sharing, retaining, and applying organizational knowledge
and thereby contributes to organizational learning, innovation, performance improvement,
and long-term sustainability. Previous research has demonstrated that effective knowledge
management can enhance organizational performance through mechanisms such as
innovation and organizational intelligence (1), while strategic knowledge management
frameworks can support business sustainability and long-term organizational development
by aligning knowledge-related processes with organizational objectives (2). In this respect,
the preservation of organizational knowledge is particularly important when highly
experienced employees approach retirement, because their departure may involve not only
the loss of human resources but also the disappearance of years of accumulated expertise,
situational judgment, professional networks, problem-solving experience, and practical
know-how.

Among different forms of organizational knowledge, tacit knowledge is especially
difficult to preserve because it is deeply rooted in individual experience, action, intuition,
skills, perceptions, and contextual understanding. Polanyi’s conceptualization of tacit
knowledge emphasizes that individuals often know more than they can explicitly articulate,
which makes this type of knowledge fundamentally different from formally codified
information (3). Nonaka and Takeuchi further explained that organizational knowledge
creation depends on continuous interaction between tacit and explicit knowledge,
particularly through processes that enable individually embedded knowledge to be
externalized, combined, shared, and internalized within the organization (4). Therefore,
when experienced employees retire without adequate mechanisms for eliciting and
preserving their tacit knowledge, organizations may lose knowledge that cannot easily be
reconstructed through manuals, databases, or formal training.

Research on tacit knowledge management has therefore increasingly emphasized the
importance of systematic strategies for preserving experiential and practice-based
knowledge. Evidence indicates that tacit knowledge management can help organizations



retain critical expertise, sustain operational continuity, and reduce the knowledge loss
associated with employee turnover and retirement (5). However, knowledge preservation
Is not merely a technical task. Knowledge-sharing research has shown that individual
motivation, interpersonal relationships, organizational culture, managerial support, trust,
communication structures, and technological conditions all affect whether knowledge is
actually transferred and retained (6). A strong knowledge-sharing culture may facilitate
both explicit and tacit knowledge exchange and thereby contribute to organizational
creativity (7), whereas knowledge hoarding can restrict the flow of tacit knowledge and
prevent organizations from benefiting from employees’ accumulated expertise (8).
Furthermore, even apparently strong interpersonal relationships do not necessarily
guarantee tacit knowledge sharing, because workplace competition and functional
similarity may weaken the effectiveness of such relationships in facilitating knowledge
exchange (11).

Recent studies have also emphasized that tacit knowledge management should be
approached as an integrated system involving individual, organizational, and technological
factors (10). Technological advances have expanded the possibilities for representing,
preserving, and retrieving experiential knowledge through multimedia repositories, expert
systems, digital platforms, artificial intelligence, and other knowledge technologies.
Nevertheless, successful knowledge management systems require alignment between
technology, user needs, organizational processes, content quality, and accessibility (12).
Emerging approaches to the digitalization of tacit knowledge further indicate that
experience-based and embodied knowledge can be represented through advanced
technological frameworks when appropriate capture and modeling procedures are
employed (9). Likewise, knowledge-cycle approaches demonstrate that tacit knowledge
preservation should not be treated as a one-time documentation activity; rather, knowledge
should be continuously distilled, represented, transferred, reused, and updated, including
through Al-enabled mechanisms (13).

The strategic importance of this issue is particularly pronounced in infrastructure
organizations such as the Ministry of Energy, where operational continuity, risk
management, technical decision-making, and response to critical situations rely
extensively on accumulated professional experience. Knowledge management capabilities
can facilitate the use of lessons learned and prior experience in identifying risks, reducing
errors, and strengthening organizational resilience (15). Similarly, knowledge accumulation
can improve organizational processes when dispersed experience is transformed into
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accessible and reusable organizational knowledge (14). Knowledge-sharing mechanisms
may also contribute to service innovation and organizational performance (16), while
digitally enabled knowledge ecosystems can provide broader infrastructures for integrating
knowledge, technology, and organizational interaction (17). Moreover, organizational
transformation requires preserving critical accumulated capabilities while adapting to
changing structural and environmental conditions (18). Despite these developments, an
integrated model specifically addressing the strategic storage of retirees’ tacit knowledge
in the Ministry of Energy has remained insufficiently developed. Accordingly, the present
study aimed to design and validate a model for storing the tacit knowledge of retired
employees of the Ministry of Energy through the development of knowledge management
with a strategic approach.

METHODS AND MATERIALS

This study was applied-developmental in purpose and employed a sequential
exploratory mixed-methods design consisting of qualitative and quantitative phases. In the
qualitative phase, thematic analysis was used to identify the major dimensions and
components of tacit knowledge storage. Data were collected through in-depth semi-
structured interviews with 15 experts, experienced employees, and retirees of the Ministry
of Energy working in areas related to energy, water, electricity, strategic planning, human
resources, organizational knowledge, and knowledge transfer. Participants were selected
purposively according to their professional experience and familiarity with knowledge
management and organizational processes. Theoretical saturation began to emerge after the
twelfth interview, and three additional interviews were conducted to confirm saturation.
Analysis of the qualitative data produced the conceptual dimensions that subsequently
formed the basis for developing the quantitative instrument.

In the quantitative phase, the statistical population consisted of 320 managers and
employees of the Ministry of Energy with at least 10 years of work experience. Based on
the Morgan sampling table, the required sample size was approximately 175 participants.
To ensure an adequate response, 200 researcher-developed questionnaires derived from the
qualitative findings were distributed, of which 176 complete questionnaires were returned
and included in the final analysis. The measurement instrument contained items
representing the dimensions identified during thematic analysis. Reliability and construct
validity were assessed using Cronbach’s alpha, composite reliability, convergent validity,
and discriminant validity. Partial least squares structural equation modeling was performed



using SmartPLS, and bootstrapping was employed to examine the statistical significance
of the measurement indicators and structural relationships.

FINDINGS

The qualitative analysis resulted in seven major dimensions of the tacit knowledge
storage model: (1) strategic framework for knowledge storage, (2) intra-organizational
contexts for knowledge storage, (3) nature and characteristics of retirees’ tacit knowledge,
(4) dimensions and components of storable tacit knowledge, (5) tacit knowledge storage
process, (6) tacit knowledge storage methods, and (7) stored tacit knowledge. These
dimensions incorporated a broad range of subcomponents. The strategic framework
included a systemic view of knowledge, a long-term approach, national value creation, and
a strategic knowledge management document. Intra-organizational contexts consisted of
organizational learning, a knowledge-sharing culture, learning structures, and internal
communication networks. The nature of tacit knowledge included unwritten, unique
experiential, perceptual-sensory, situational, and network-based knowledge. Storable tacit
knowledge encompassed operational experiential knowledge, critical knowledge, problem-
solving knowledge, decision-making knowledge, and interorganizational network
knowledge.

The tacit knowledge storage process consisted of knowledge identification,
elicitation, storage, accessibility, application, and updating. Identified storage methods
included multi-format storage, databases of critical experiences, expert systems, narrative
recording, high-level documentation, multimedia recording, and specialized podcasts. The
final dimension, stored tacit knowledge, reflected its transformation into organizational
strategic capital, a legacy for future generations, a mechanism for reducing repeated
mistakes, and a resource for improving strategic decision-making.

The quantitative results supported the reliability and validity of the proposed
measurement model. Cronbach’s alpha coefficients were generally above the
recommended 0.70 threshold, and composite reliability coefficients ranged from
acceptable to high levels. Composite reliability values for the identified constructs included
0.914 for dimensions and components of storable tacit knowledge, 0.855 for intra-
organizational contexts, 0.856 for stored tacit knowledge, 0.887 for tacit knowledge storage
methods, 0.863 for the tacit knowledge storage process, 0.770 for the nature and
characteristics of tacit knowledge, and 0.730 for the strategic knowledge-storage
framework.
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Convergent validity was confirmed because the average variance extracted values
for all seven constructs exceeded 0.50. The AVE values were 0.682 for dimensions and
components of storable tacit knowledge, 0.573 for intra-organizational contexts, 0.599 for
stored tacit knowledge, 0.530 for storage methods, 0.518 for the storage process, 0.669 for
the nature and characteristics of tacit knowledge, and 0.530 for the strategic framework.
Discriminant validity was also supported using the Fornell-Larcker criterion, as the square
roots of AVE values were greater than the correlations among the constructs.

All questionnaire items demonstrated factor loadings above 0.50, and their t-
statistics exceeded the critical value of 1.96, confirming the statistical significance of the
measurement indicators. The highest observed factor loading was 0.939 for an indicator
associated with the construct of the nature and characteristics of tacit knowledge. Other
relatively high loadings were observed across the strategic framework, organizational
contexts, storable knowledge dimensions, storage process, methods, and stored knowledge
constructs. Bootstrapping results further indicated that all modeled structural relationships
were statistically significant, with t-values exceeding the 1.96 threshold. Collectively, these
results supported the empirical adequacy of the seven-dimensional model.

DISCUSSION AND CONCLUSION

The findings demonstrate that preserving retirees’ tacit knowledge should be
conceptualized as a multidimensional strategic system rather than as a simple
documentation activity. The model shows that effective preservation begins with a strategic
orientation toward knowledge and requires supportive organizational conditions, accurate
recognition of the nature of tacit knowledge, identification of the types of knowledge worth
preserving, systematic storage processes, appropriate capture methods, and mechanisms
that transform preserved knowledge into a usable organizational resource.

The particularly strong measurement contribution of the nature and characteristics
of tacit knowledge indicates that organizations cannot effectively preserve experience
without first understanding what kind of knowledge is being captured. Unwritten,
situational, sensory, experiential, and network-based knowledge cannot always be
adequately represented through conventional written documentation. Consequently,
different forms of tacit knowledge require different elicitation and storage mechanisms.
Narrative interviews, video-based recording, critical-incident databases, expert systems,
multimedia documentation, and specialized audio content may therefore complement
conventional documents and improve the fidelity with which professional experience is
preserved.



The results also highlight the importance of organizational context. A storage system
Is unlikely to function effectively unless employees perceive knowledge sharing as
legitimate, valued, and supported. Organizational learning, internal communication
networks, and a knowledge-sharing culture create the social infrastructure through which
experienced employees can externalize their expertise. Thus, the preservation of retirees’
knowledge requires coordinated human-resource, cultural, managerial, and technological
interventions rather than responsibility being assigned exclusively to an information
technology or documentation unit.

Another important implication is that knowledge storage should be cyclical.
Identification and elicitation are only initial stages. Stored knowledge must remain
accessible, usable, and subject to periodic updating; otherwise, repositories may become
passive archives that accumulate information without contributing to organizational
performance. Linking knowledge storage to actual operational problems, employee
training, succession planning, decision-making, and organizational learning can increase
the practical value of preserved knowledge.

The variety of storage methods identified in this study further suggests that a
portfolio approach is preferable to reliance on a single knowledge repository. Critical
technical experience may require structured databases, whereas problem-solving logic may
be better preserved through case narratives, interviews, or expert systems. Practical skills
may benefit from audiovisual recording, while strategic insights may require high-level
documentation and structured reflection. Selecting the storage method according to the
characteristics of the target knowledge can therefore improve both knowledge capture and
subsequent reuse.

Overall, the validated model provides a coherent framework for transforming the
individual experiential knowledge of retiring employees into persistent organizational
capital. Its seven dimensions connect strategic planning, organizational context, knowledge
characteristics, content prioritization, process design, storage technology, and
organizational outcomes within one integrated structure. Application of the model in the
Ministry of Energy could reduce the erosion of organizational memory associated with
retirement, support intergenerational knowledge transfer, decrease repeated mistakes,
facilitate the preparation of newer employees, and improve strategic and operational
decision-making. The study therefore concludes that sustainable preservation of retirees’
tacit knowledge requires institutionalizing knowledge storage as a continuous strategic
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management process rather than treating it as an isolated activity conducted only when
employees are about to leave the organization.
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