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Abstract:

This study aimed to identify the factors affecting intelligent knowledge management maturity based on predictive analytics and to develop
and validate a model for measuring and predicting maturity in the Social Insurance Fund for Farmers, Villagers, and Nomads. This applied
and developmental study employed a sequential exploratory mixed-methods design. In the qualitative phase, a meta-synthesis of previous
studies was conducted using the seven-stage Sandelowski and Barroso framework, followed by semi-structured interviews with experts.
Qualitative data were analyzed through open, axial, and selective coding. In the quantitative phase, the extracted components were screened
using fuzzy Delphi with 15 experts and weighted through the Best-Worst Method. The final questionnaire was administered to 120 managers
and senior experts, and a weighted aggregate maturity score was calculated. XGBoost and Random Forest algorithms were used to predict
maturity, and Monte Carlo simulation with 10,000 iterations was applied for future scenario analysis. Five dimensions were identified:
strategic context and intelligent leadership, technology maturity and data integration, analytical maturity and predictability, human capital
and knowledge-oriented culture, and performance evaluation and risk management. Analytical maturity and predictability received the
highest weight (0.310). The overall maturity score was 2.636, indicating an intermediate maturity level, whereas analytical maturity had a
mean score of 1.90 and remained at the aware level. XGBoost outperformed Random Forest, with RMSE=0.15, MAE=0.12, and R?=0.86.
Monte Carlo simulation indicated that a 30% increase in analytical investment would raise the probability of reaching the advanced maturity
level by 1407 to 82%. Intelligent knowledge management maturity in a social insurance organization depends on the integrated development
of strategic leadership, data infrastructure, analytical capabilities, human capital, and performance evaluation, with predictive analytics and
data integration representing the most critical levers for maturity advancement.
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Extended Summary

Introduction

Knowledge has become one of the most strategically significant organizational resources in contemporary data-intensive
environments, and the ability to create, acquire, organize, share, apply, and continuously renew knowledge increasingly
determines organizational adaptability, innovation, and decision quality. Knowledge management has consequently evolved
beyond the conventional functions of documenting experiences, maintaining repositories, and facilitating knowledge sharing.
Modern organizations increasingly require knowledge-management systems capable of integrating organizational knowledge
with digital data, intelligent technologies, and analytical capabilities. From this perspective, intelligent knowledge management
represents an advanced stage of organizational knowledge management in which technological and cognitive resources are
used not merely to store and retrieve knowledge but also to recognize patterns, generate insights, support decisions, and
anticipate future conditions. The strategic importance of intelligent resources in transforming organizational information into
actionable knowledge has long been emphasized in the knowledge-management literature (Carneiro, 2010), while the
development of increasingly sophisticated knowledge-management tools has created the technological foundation for such
transformation (Rezazadeh Mehri Zadeh & et al., 2010).

Knowledge-management processes are closely related to organizational innovation because the systematic acquisition,
sharing, integration, and application of knowledge enable organizations to respond to environmental changes and develop new
solutions (Areed et al., 2021). Knowledge management is also closely connected with organizational processes; integrating
knowledge into business processes can improve the accessibility and applicability of organizational experience and enhance

the quality of operational decisions (Zeinali, 2016). Knowledge sharing is particularly important in this process because
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organizational knowledge cannot generate sustainable value unless individual and collective experiences are effectively
transferred across organizational boundaries. Trust, communication mechanisms, and appropriate organizational structures are
therefore essential conditions for effective knowledge exchange (Kharashadizadeh et al., 2018).

The rapid development of intelligent technologies has substantially changed the nature of knowledge management. Artificial
intelligence, machine learning, intelligent agents, natural language processing, recommendation systems, and advanced
analytics can automate knowledge discovery, classify and retrieve complex information, recognize previously hidden
relationships, and provide decision-makers with context-sensitive knowledge. Intelligent technologies can therefore enable
organizations to move from reactive knowledge management toward adaptive and predictive knowledge systems (Lyapina et
al., 2021). Similarly, intelligent knowledge management has been incorporated into technology-foresight approaches because
computational analysis can enhance the identification of emerging patterns and improve organizational anticipation of
technological change (Zhang & Huang, 2020). These developments suggest that intelligent knowledge management should be
understood as an integrated organizational capability rather than simply as the digitalization of traditional knowledge-
management activities.

Artificial intelligence has further accelerated this transition. Al-based knowledge-management systems can improve
knowledge extraction, classification, retrieval, interpretation, and decision support, although their successful implementation
depends on overcoming challenges related to data quality, employee capabilities, technological integration, trust, organizational
resistance, governance, and ethical considerations (Rezaei, 2025). Organizational members' perceptions of Al also influence
the extent to which intelligent technologies are accepted and incorporated into knowledge activities (Husayn, 2025). Moreover,
Al can contribute to organizational learning and cognitive knowledge management by supporting the interpretation,
recombination, and continuous updating of organizational knowledge (Hosseinzadeh & Cheraghi, 2025). Accordingly, the
maturity of intelligent knowledge management should reflect not only the availability of advanced technologies but also the
organization's ability to embed these technologies into learning, knowledge creation, and decision processes.

Organizational transformation through artificial intelligence also depends on the interaction between technology,
innovation, creativity, and knowledge management (Taheri Lari et al., 2025). Likewise, dynamic capabilities are important in
digital innovation because organizations must be able to recognize emerging opportunities, reconfigure resources, and integrate
new technological and knowledge capabilities in response to changing conditions (Nikmanesh & Ehsanbakhsh, 2024).
Leadership is another central determinant. Studies concerning knowledge management, intelligent leadership, and
organizational learning indicate that intelligent leadership can facilitate knowledge exchange, organizational learning, trust,
and knowledge-based decision-making (Shafiee & Fazlollahi Ghomshi, 2019; Shafiei & Fazlollahi Qomshaei, 2019). Therefore,
managerial support, strategic orientation, organizational culture, and human capabilities constitute critical foundations for
intelligent knowledge-management maturity.

An important implication of this transformation is the need to distinguish between the mere establishment of knowledge-
management technologies and actual organizational maturity. Maturity reflects the extent to which knowledge processes,
technology, human resources, organizational culture, governance, and decision mechanisms have become institutionalized,
coordinated, and progressively more sophisticated. Studies examining the measurability of knowledge-management
implementation in intelligent technology organizations emphasize that possession of technological tools cannot by itself be

considered evidence of mature knowledge management (Shabani et al., 2022). Furthermore, multidimensional and fuzzy
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evaluation approaches can provide a more realistic assessment of knowledge-management capabilities when multiple criteria
and uncertain expert judgments are involved (Chen et al., 2021).

A particularly advanced stage of intelligent maturity emerges when organizations move beyond descriptive and diagnostic
analytics toward predictive analytics. Predictive analytics combines historical data, statistical techniques, machine-learning
algorithms, and organizational knowledge to estimate future conditions and support proactive decision-making. Integrating big
data with knowledge management can substantially improve intelligent risk prediction by transforming large-scale data into
usable knowledge for future-oriented decisions (Cheng & Tian, 2026). Intelligent assistants and Al-supported knowledge
systems are also increasingly used in financial services to personalize knowledge retrieval, facilitate information analysis, and
strengthen professional decision support (Vedapradha et al., 2024). Related research on Al-supported professional judgment
demonstrates that intelligent systems can influence the intelligence, design, and choice components of decision-making (Sehat
Barmacheh et al., 2025) and can be incorporated into structured models for professional judgment (Sehat Barmacheh et al.,
2026).

These issues are particularly important for social insurance organizations because they operate with large volumes of
demographic, financial, insurance, operational, and customer-related data while simultaneously confronting uncertainty in risk,
membership behavior, claims, resource allocation, service continuity, and long-term financial sustainability. Despite substantial
research on knowledge management, artificial intelligence, digital innovation, and predictive analytics, relatively limited
attention has been devoted to integrating these domains within a maturity framework that can simultaneously diagnose current
organizational maturity, identify its determinants, forecast future maturity, and simulate alternative developmental scenarios.
Therefore, the present study aimed to identify the factors affecting intelligent knowledge-management maturity based on
predictive analytics and to develop and validate a model for measuring and predicting this maturity in the Social Insurance
Fund for Farmers, Villagers, and Nomads.

Methods and Materials

The study was applied and developmental in purpose and employed a sequential exploratory mixed-methods design. The
qualitative phase consisted of a meta-synthesis of previous studies followed by semi-structured expert interviews. The meta-
synthesis was conducted according to the seven-stage Sandelowski and Barroso approach, including formulation of the research
question, systematic literature review, identification and selection of relevant studies, extraction of information, synthesis of
qualitative findings, quality control, and presentation of the integrated findings. Persian and English studies related to
knowledge management, knowledge-management maturity, intelligent knowledge management, artificial intelligence,
predictive analytics, data maturity, business intelligence, digital transformation, and insurance applications were systematically
reviewed. An initial pool of 240 studies was identified. Titles, abstracts, full texts, methodological quality, relevance, and
accessibility were subsequently assessed. The Critical Appraisal Skills Programme framework was used to assess
methodological quality, and studies of moderate or high quality were retained. Ultimately, 26 studies were included in the final
synthesis.

To complement and contextualize the meta-synthesis findings, semi-structured interviews were conducted with academic
and professional experts familiar with knowledge management, artificial intelligence, predictive analytics, digital
transformation, information systems, and social insurance. Participants were recruited purposively and subsequently through
snowball sampling. Data collection continued until theoretical saturation. Qualitative data were subjected to open, axial, and

selective coding. Inter-coder agreement was examined using Cohen's kappa.

oo ®

sl 48,5 5 j90 (CC BY-NC 4.0) 2165 b Gollas 3151 puo piawd g0y dlia oyl i) .l oiamg 5 4 (laio lio oyl ,Lii] Goi> oles V20 © 1t 5> g 5900



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'b JLu‘rJQA)u‘().ue)}J

In the quantitative phase, the qualitative findings were initially converted into five dimensions and 24 candidate indicators.
A fuzzy Delphi questionnaire was administered to 15 experts. Expert judgments were represented using triangular fuzzy
numbers, and defuzzification was performed using S=(1+4m+u)/6. A threshold of 0.70 was used for indicator retention. The
Best-Worst Method was subsequently applied to determine the relative weights of the confirmed dimensions. A five-point
fuzzy Likert questionnaire comprising the validated indicators was then administered to 120 managers and senior experts from
different branches of the Social Insurance Fund for Farmers, Villagers, and Nomads across four geographical regions. A
Weighted Aggregate Score was calculated to determine the organization's overall maturity level.

For predictive modeling, five years of data from 1399 to 1403 were collected across four geographical regions, yielding 20
time-location observations. The 22 validated maturity indicators were combined with four contextual variables: number of new
insured members, rural internet penetration, information-technology budget, and claims-payment rate. The next-year WAS was
defined as the target variable. XGBoost and Random Forest were trained and compared using an 80% training and 20% testing
split. Performance was evaluated using RMSE, MAE, and Rz Finally, a Monte Carlo simulation with 10,000 iterations was
performed to estimate the organization's future maturity under a baseline scenario and an analytical-investment scenario.

Findings

The qualitative synthesis resulted in five final dimensions of intelligent knowledge-management maturity: strategic context
and intelligent leadership, technology maturity and data integration, analytical maturity and predictability, human capital and
knowledge-oriented culture, and performance evaluation and risk management. The axial and selective coding results indicated
a dynamic causal structure in which strategic commitment facilitated investment in technological and data infrastructure;
integrated data enabled predictive analytics; human capital and organizational culture influenced the actual adoption of
analytical capabilities; and improved analytical maturity enhanced organizational performance and risk management. Positive
performance outcomes subsequently reinforced managerial confidence and future investment, producing a developmental
feedback cycle.

Quality control demonstrated acceptable agreement between coders. Cohen's kappa was 0.639, indicating valid agreement
beyond chance.

In the fuzzy Delphi phase, all five main dimensions were retained. Of the initial 24 indicators, 22 achieved defuzzified
scores above 0.70 and were retained, while two indicators were eliminated. All retained indicators also obtained content-validity
ratios above 0.78.

The BWM results showed that analytical maturity and predictability had the highest weight at 0.310. Technology maturity
and data integration ranked second with a weight of 0.240, followed by strategic context and intelligent leadership at 0.185,
human capital and knowledge-oriented culture at 0.155, and performance evaluation and risk management at 0.110.

The organizational maturity assessment revealed mean scores of 2.80 for strategic context and intelligent leadership, 2.90
for technology maturity and data integration, 1.90 for analytical maturity and predictability, 3.10 for human capital and
knowledge-oriented culture, and 3.20 for performance evaluation and risk management. The resulting weighted contributions
were 0.518, 0.696, 0.589, 0.481, and 0.352, respectively. The total WAS was 2.636. Based on the predefined five-level maturity
classification, the organization was therefore positioned at the intermediate maturity level. However, analytical maturity and
predictability, despite having the greatest weight in the model, had a score of only 1.90 and remained at the aware level,

indicating the principal maturity gap in the organization.
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In the predictive analysis, XGBoost outperformed Random Forest. XGBoost achieved an RMSE of 0.15, MAE of 0.12, and
R2 of 0.86, whereas Random Forest produced an RMSE of 0.21, MAE of 0.18, and R? of 0.79. Thus, XGBoost explained
approximately 86% of the observed variance in future maturity scores within the test data.

Feature-importance analysis identified the accuracy of claims-prediction models as the strongest predictor of future maturity,
accounting for 24% of total feature importance. Information-system integration ranked second at 19%, followed by senior-
management support at 17%. These findings reinforced the qualitative model by demonstrating that future maturity is strongly
influenced by predictive capability, integrated data infrastructure, and strategic managerial support.

Monte Carlo simulation showed a substantial difference between the baseline and analytical-investment scenarios. Under
the baseline scenario, predicted WAS values were 2.64 in 1404, 2.85 in 1405, 3.05 in 1406, 3.30 in 1407, and 3.60 in 1408.
Under the scenario involving a 30% increase in investment in analytical maturity, the corresponding scores were 2.64, 3.10,
3.55, 3.90, and 4.40. Simulation results indicated an 82% probability that the organization would reach the advanced maturity
level by 1407 under the analytical-investment scenario. External predictive validation on a branch excluded from model training
produced an absolute difference of only 0.14 between predicted and observed WAS. Sensitivity analysis further showed that a
20% increase in technology maturity and data integration increased WAS by approximately 0.40 points.

Discussion and Conclusion

The findings demonstrate that intelligent knowledge-management maturity is a multidimensional and dynamic
organizational capability rather than a purely technological condition. The five identified dimensions jointly represent the
strategic, technological, analytical, human, and performance-oriented foundations necessary for an organization to transform
accumulated data and knowledge into forward-looking organizational intelligence.

The most important finding was the central role of analytical maturity and predictability. This dimension received the highest
BWM weight but simultaneously showed the lowest observed maturity score. Consequently, the organization's primary
developmental weakness was located precisely in the dimension most critical to intelligent knowledge management. The
organization appeared to possess relatively stronger cultural, human, and performance-management capabilities, while its
ability to use organizational knowledge and integrated data for systematic prediction remained comparatively underdeveloped.

The predictive modeling results further strengthened this interpretation. The superior performance of XGBoost indicated
that the proposed maturity framework can move beyond descriptive assessment and support forecasting of future organizational
maturity. The finding that claims-prediction accuracy, system integration, and senior-management support were the three
strongest predictors highlights the interdependence between analytics, infrastructure, and leadership. Predictive intelligence
cannot develop in isolation; it requires reliable and integrated data, sustained managerial commitment, and sufficient
organizational capacity to operationalize analytical outputs.

The Monte Carlo results also demonstrated that maturity trajectories can be altered through targeted intervention. Increasing
investment in analytical capabilities substantially accelerated movement toward advanced maturity and generated a markedly
more favorable five-year trajectory. This suggests that maturity assessment can serve not only as a diagnostic mechanism but
also as a strategic decision-support instrument. Managers can use the model to compare alternative investment scenarios,
identify bottlenecks, prioritize interventions, and estimate the probable consequences of organizational-development decisions
before implementation.

Overall, the study developed an integrated model in which strategic leadership initiates and sustains investment,

technological and data maturity provides the infrastructure for intelligent analysis, human capital and knowledge-oriented
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culture enable adoption and effective use, analytical maturity converts data into predictive knowledge, and performance and
risk-management outcomes generate feedback for subsequent organizational learning and investment. The current overall
maturity of the Social Insurance Fund for Farmers, Villagers, and Nomads was assessed as intermediate, with analytical
maturity representing the most important developmental gap. Strengthening predictive analytics, improving system and data
integration, and ensuring sustained senior-management support therefore constitute the most critical priorities for progressing

toward an integrated and intelligent level of knowledge-management maturity.
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