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mediated by knowledge management mechanisms.

Methodology: This applied descriptive-survey study was conducted on Iranian
knowledge-based firms. A representative sample of 100 senior managers was selected
via convenience sampling based on statistical power. Data were collected using a 34-
item standard questionnaire and analyzed using structural equation modeling in
SmartPLS 4.

Results: The results indicate that Al ability indirectly influences firm performance
through four mechanisms: firm creativity, Al management, organizational learning, and
organizational agility. Among these, organizational agility demonstrated the strongest
effect, while Al management had the weakest. The proposed structural model exhibited
desirable fit and predictive power.

Discussion: The value of Al is realized only through its absorption into the knowledge
cycle. This research clearly demonstrates that without activating internal mechanisms
like agility and learning, technological investments fail to translate into tangible
performance, thereby perpetuating the well-known Al productivity paradox
Conclusion: Ultimately, the long-term success of knowledge-based firms in converting
technological investments into sustainable competitive advantages requires the strategic
integration of Al into the knowledge management cycle. Organizational agility was
identified as the primary engine for converting capabilities into tangible performance,
highlighting the critical necessity of developing highly responsive organizational
structures and dynamic and continuous learning processes.
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Introduction

In the modern knowledge-based economy, artificial intelligence (Al) is a critical driver of innovation.
However, a significant paradox exists: only 10% of investing firms achieve substantial returns from Al.
This reality frames Al not merely as a raw technology but as a strategic knowledge management
capability. Grounded in the Resource-Based View (RBV), this study contextualizes Al ability as the
integration of tangible, intangible, and human resources that ultimately drive firm performance. The
specific context of this research is Iranian knowledge-based firms, which currently struggle to translate
heavy Al investments into tangible operational outcomes.

A review of the background literature reveals that Al enhances performance by converting tacit data
into explicit, organizational knowledge. While recent studies (e.g., Chen et al., 2022; Dong & Fan,
2024) have explored Al's impact of Al, they have predominantly focused on direct effects or isolated
single mediating variables. Consequently, a critical knowledge gap remains: a lack of comprehensive
empirical models examining the simultaneous, systemic role of multiple internal knowledge
mechanisms in translating Al into performance.

To address this gap, the primary purpose of this study investigates the impact of Al capability on firm
performance through the mediating roles of four core mechanisms: firm creativity, Al management,
organizational learning, and organizational agility. Adopting a post-positivist, quantitative, and

explanatory approach to inquiry, this study utilized structural equation modeling to test these
hypotheses.

Targeting academic scholars and managers of knowledge-based enterprises, the rationale for this
explanatory design is to demystify the internal mechanisms that convert technological potential into a
competitive advantage. Ultimately, this study seeks to answer the following question: How does Al
capability influence the performance of knowledge-based firms through the simultaneous mediation of
firm creativity, Al management, organizational learning, and organizational agility?

Methodology

This study employed a quantitative, descriptive survey design rooted in a post-positivist, deductive
philosophy. Although the unit of analysis is organizational, data were collected from top managers
acting as cognitive representatives of their knowledge-based firms, which is a standard approach in
knowledge management research.

The primary instrument was a standardized, 5-point Likert-scale questionnaire. The outcome measure
was firm performance (4 items; Karami et al., 2024). The predictor and mediator constructs included
Al capability (10 items; Chen et al., 2022; Dong & Fan, 2024), organizational learning (8 items; Dong
& Fan, 2024), organizational agility (6 items; Dong & Fan, 2024), firm creativity (3 items; Chen et al.,
2022), and Al management (3 items; Chen et al., 2022). Prior to distribution, three subject-matter
experts validated the content, yielding a content validity index (CVI) of 1.0.

Data gathering followed a systematic flow: (1) instrument adaptation and expert validation; (2)
distribution to eligible managers; (3) collection and screening for completeness; and (4) analysis via
partial least squares structural equation modeling (PLS-SEM) using SmartPLS 4. Theoretically, the
model specifies a full mediation framework, intentionally excluding the direct path from Al capability
to performance, as Al value is realized only through internal knowledge mechanisms (Zhao et al., 2010).
All participants provided informed consent, and their anonymity and right to withdraw were strictly
protected.

Sampling Procedures

A non-probability convenience sampling method was utilized to select top managers from knowledge-
based firms registered with the Vice Presidency for Science and Technology in Iran. Data were collected
within the operational settings of these firms across Iran. Participation was entirely voluntary, meaning
that self-selection occurred at the individual level. No financial compensation or formal agreements
were provided to participants. The study received institutional review board (IRB) approval and strictly
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adhered to ethical standards for the protection of human subjects, ensuring data confidentiality and
minimizing any psychological risk.

Sample Size, Power, and Precision

The intended minimum sample size was 84, and the final sample size was 100. The sample size was
determined a priori using G*Power version 3.1. Based on an error probability ( « ) of 0.05, statistical
power (1- ) of 0.95, and effect size (f2) of 0.09 across five predictors, the minimum requirement was
calculated at 84. The target was increased to 100 to enhance the stability of the results, reduce the
standard errors, and satisfy the PLS-SEM guideline of 5-10 observations per estimated parameter for
models of moderate complexity (Hair et al., 2019). No interim analyses or stopping rules were
employed, and data collection concluded upon reaching 100 valid responses.

Results

The study collected valid responses from 100 top managers of knowledge-based firms in Iran. The
demographic characteristics of the respondents are presented in Table 1, which indicates a diverse
sample in terms of gender, education, work experience, and firm size.

Table 1. Demographic Characteristics of Respondents.

Variable Characteristic Frequency
Gender Male 67
Female 33
Work 1-5 years 31
Experience 5-10 years 43
More than 10 26

years
Education Bachelor 23
Master 57
Ph.D. 20
Firm Size 1-10 employees 45
10-30 employees 40
More than 30 15
employees

Data adequacy for multivariate analysis was confirmed through Kaiser—Meyer—Olkin (KMO) and
Bartlett's tests. As shown in Table 2, all KMO values exceeded the threshold of 0.7 (ranging from 0.847
to 0.892), and Bartlett's tests were significant for all constructs (p < 0.001), indicating sufficient
correlations among items for factor analysis.

Table 2. Sample Adequacy Test Results.

Variable KMO Chi-Square df

Al Capability 0.892 782.314 45

Firm Creativity 0.876 698.527 36

Al Management 0.851 573.109 28

Organizational 0.863 624.109 36
Learning

Organizational Agility 0.884 712.405 45

Firm Performance 0.847 573.296 28

The measurement model assessment demonstrated robust reliability and validity. As presented in Table
3, all constructs exhibited Cronbach's alpha and composite reliability (CR) values above 0.7, confirming
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internal consistency. Average variance extracted (AVE) values exceeded 0.5 for all constructs,
establishing convergent validity, and all standardized factor loadings were significant and greater than
0.6. Discriminant validity was established using the Fornell-Larcker criterion (Table 4), where the
square root of AVE for each construct (diagonal values) exceeded its correlations with all other
constructs.

Table 3. Reliability and validity assessment.

Construct Cronbach's \alpha ~ CR AVE

Al Capability 0.89 0.91 0.67

Firm Creativity 0.86 0.88 0.72

Al Management 0.8 0.83 0.62

Organizational 0.88 0.9 0.65
Learning

Organizational Agility 0.9 0.92 0.7
Firm Performance 0.85 0.87 0.69

Table 4. Discriminant Validity Assessment (Fornell-Larcker Criterion).

Construct 1 2 3 4 5 6
1. Al Capability 0.82
2. Firm Creativity 0.41 0.85
3. Al Management 0.43 0.39 0.79
4. Organizational Learning 0.49 0.44 0.42 0.81
5. Organizational Agility 0.47 0.51 0.46 0.53 0.84
6. Firm Performance 0.43 0.48 0.5 0.55 0.55 0.83

The structural model was tested using PLS-SEM with 5,000 bootstrap subsamples. As summarized in
Table 5, all eight hypothesized direct relationships were statistically supported (all t-values > 1.96, p <
0.05). Al capability significantly and positively influenced firm creativity (B = 0.42, t = 4.17), Al
management (f = 0.21, t =2.31), organizational learning (f = 0.53, t = 5.89), and organizational agility
(B = 0.47, t = 5.02). Subsequently, all four mediators exerted significant positive effects on firm
performance. Notably, organizational agility exhibited the strongest direct effect on firm performance
(B=0.88,t=19.41), while the weakest effect was observed between Al capability and Al management
(B=0.21,t=2.31).

Table 5. Summary of Hypothesis Testing Results.

Hypothesis Path B t-value Result
HI Al Capability- Firm Creativity 0.42 4.17 Supported
H2 Al Capability- Al Management 0.21 2.31 Supported
H3 Al Capability- Organizational Learning 0.53 5.89 Supported
H4 Al Capability- Organizational Agility 0.47 5.02 Supported
HS5 Firm Creativity- Firm Performance 0.61 6.75 Supported
H6 Al Management- Firm Performance 0.39 4.05 Supported
H7 Organizational Learning- Firm Performance 0.58 6.32 Supported
HS8 Organizational Agility- Firm Performance 0.88 9.41 Supported

To evaluate the mediating roles of internal mechanisms, a bootstrapping procedure with 5,000
subsamples was used. As presented in Table 6, all indirect effects were statistically significant, as their
95% confidence intervals (CI) did not include zero. Al capability positively influenced firm
performance through firm creativity (indirect effect = 0.257, 95% CI [0.142, 0.385]), Al management
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(indirect effect = 0.082, 95% CI [0.021, 0.158]), organizational learning (indirect effect = 0.307, 95%
CI [0.201, 0.426]), and organizational agility (indirect effect = 0.414, 95% CI [0.298, 0.542]). The
strongest indirect effect was observed through organizational agility, confirming it as the most potent
pathway for value creation, whereas the weakest was observed through Al management.

Table 6. Summary of Mediation Analysis Results.

Mediating Path Indirect 95% CI Result
Effect
Al Capability- Creativity- Firm Performance 0.257  [0.142,0.385]  Supported
Al Capability - AI Management- Firm Performance  0.082  [0.021,0.158]  Supported
Al Capability- Org. Learn. -Firm Performance 0.307  [0.201, 0.426]  Supported
Al Capability- Organizational Agility - Firm 0.414  [0.298, 0.542] Supported
Performance

These findings conclusively demonstrate that the impact of Al capability on firm performance is fully
mediated by the proposed knowledge-based mechanisms, with organizational agility as the primary
driver of this transformation.

Discussion

The primary aim of this study was to investigate how Al capability influences firm performance in
knowledge-based firms through the simultaneous mediation of firm creativity, Al management,
organizational learning, and organizational agility, addressing the critical gap in understanding systemic
knowledge mechanisms. By framing Al not merely as a raw technology but as a strategic knowledge
management capability, this research sought to demystify the internal mechanisms converting
technological potential into competitive advantage. This contextualizes Al within the Resource-Based
View, treating it as a dynamic capability. The most important finding of this study is that Al ability
does not directly enhance firm performance; rather, its impact is fully mediated by these four knowledge
management mechanisms, with organizational agility emerging as the most potent engine for translating
Al capabilities into tangible firm performance.

These findings align with and extend existing literature, confirming the vital role of knowledge
management in the digital era. Consistent with Chen et al. (2022), our results demonstrate that Al ability
fosters firm creativity by automating routine tasks and enabling the intelligent recombination of
intellectual capital. Similarly, supporting the work of Bag et al. (2021) and Rahman et al. (2021), we
found that Al ability positively influences Al management. However, this path exhibited the weakest
effect size in our model. This nuanced finding partially contrasts with prevailing assumptions of
seamless technological adoption, indicating a critical inconsistency: without robust knowledge
governance structures, Al remains an isolated technical asset rather than an integrated organizational
resource. Furthermore, corroborating Dong & Fan (2024) and Lu & Ramamurthy (2011), Al ability
significantly enhances organizational learning and agility by enabling real-time predictive analytics,
rapid environmental scanning, and dynamic knowledge reallocation.

Regarding the downstream effects on firm performance, our results are highly consistent with those of
Karami et al. (2024), who emphasized the role of creativity in driving strategic differentiation, and with
Dong & Fan (2024), who highlighted organizational learning and agility as critical adaptability
mechanisms in dynamic environments. Additionally, supporting Bag et al. (2021), Saenz et al. (2020),
and Blohm et al. (2020), the study confirms that Al management is essential for transforming technical
capabilities into business value, effectively preventing the waste of Al-generated knowledge.
Ultimately, this study resolves the Al productivity paradox by demonstrating that the true value of Al
ability is realized only when it is deeply embedded within the organizational knowledge cycle. By
transforming tacit data into explicit intellectual capital, these mediated pathways ensure that
technological investments translate into sustainable firm performance, transcending the mere
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acquisition of digital tools to achieve genuine strategic renewal and providing a clear roadmap for
managers to optimize their Al portfolios.

Conclusion

This study conclusively demonstrates that the relationship between Al ability and firm performance is
not direct but is fully mediated by four critical knowledge management mechanisms: creativity, Al
management, organizational learning, and agility. The most significant finding is that organizational
agility serves as the primary catalyst for converting Al investments into tangible outcomes, while Al
management represents the weakest yet essential governance link. These findings confirm the
proposition that Al does not function as a standalone technological asset but as a dynamic knowledge
capability that requires the activation of internal organizational mechanisms to generate value. The
importance of this problem transcends the immediate subfield of information systems, addressing the
broader macroeconomic challenge of the "AI productivity paradox," in which heavy technological
investments fail to yield proportional returns. By validating these mediated pathways, this study
explains the real-life phenomenon of why some knowledge-based firms thrive while others stagnate
despite identical technological access, proving that the mere presence of Al is insufficient without
complementary organizational routines to absorb and deploy it.

Informed by established innovation and knowledge management policy benchmarks, we recommend
that knowledge-based firms transcend basic technology adoption by institutionalizing robust Al
governance structures. Organizations must establish dedicated leadership roles, such as a Chief Al
Officer, to ensure the ethical and strategic integration of Al-generated knowledge, thereby preventing
knowledge waste and aligning technological capabilities with overarching business objectives.
Furthermore, managers must operationalize Al by deploying intelligent systems—such as Al-driven
idea simulators, personalized e-learning platforms, and real-time predictive analytics—to automate
critical knowledge flows. By embedding Al analytics into core strategic decision-making and
structuring agile, cross-functional teams empowered to utilize situational knowledge, firms can
maximize the return on their Al investments. These applications are warranted on the basis of this
research, as they directly address the unresolved problem of knowledge isolation, ensuring that Al-
driven insights are systematically distributed and leveraged across the enterprise to foster a culture of
continuous knowledge-based innovation.

While this research clarifies the internal mechanisms of Al value creation, several targeted avenues for
future inquiry remain to address unresolved problems. First, future studies should employ longitudinal
designs to capture the temporal evolution of Al capabilities and their delayed effects on organizational
learning and firm performance, overcoming the limitations of cross-sectional data. Second, research
must explore the boundary conditions and potential moderators of this model, such as the influence of
organizational culture, ethical Al climates, or environmental dynamism, which may accelerate or hinder
knowledge integration. Finally, future investigations should address the "dark side" of Al
implementation, including algorithmic aversion, cognitive overload, and resistance to Al governance,
to develop more comprehensive frameworks for managing the human-technology interface. Addressing
these propositions will further extrapolate our findings to overarching issues of human-Al collaboration,
ensuring that the theoretical and practical significance of Al ability continues to drive sustainable
competitive advantage in increasingly complex knowledge-intensive environments.
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Table 2. Demographic characteristics of respondents.
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Table 3. Sample Adequacy Test.
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Table 4. Reliability and validity results.
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Table 5. Discriminant Validity Assessment Matrix using Fornell-Lacker Criterion.
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Fig 2. Overall Model with Standardized Coefficients.
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Fig 3. Overall Model with Significance Levels and t-Statistics.
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Table 6. Summary of hypothesis testing results.
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Table 7. Summary of Mediation Test Results.
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