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Abstract

This study aimed to evaluate the effects of artificial intelligence-based decision-making systems on
organizational agility and operational performance in the automotive and auto-parts industries in Tehran.
This quantitative study employed a cross-sectional descriptive-correlational design. The target population
consisted of managers and experts working in automotive and auto-parts companies in Tehran, from whom
384 participants were selected through convenience sampling based on Cochran’s sample-size formula.
Data were collected using a standardized questionnaire with a five-point Likert scale. Face and content
validity were confirmed by experts, while convergent and discriminant validity and construct reliability were
assessed using average variance extracted, composite reliability, and the Fornell-Larcker criterion.
Descriptive analyses were conducted in SPSS, and the research hypotheses were tested using partial
least squares structural equation modeling in SmartPLS 3. Inferential results demonstrated that Al-based
decision-making systems had a strong, positive, and significant effect on organizational agility (3=0.821,
p<0.001) and a positive significant effect on operational performance (3=0.383, p=0.024). The model
explained 67.4% of the variance in organizational agility (R2=0.674) and 14.7% of the variance in
operational performance (R2=0.147). Effect sizes were 0.892 for organizational agility and 0.172 for
operational performance. Predictive relevance values were Q2=0.418 and Q2=0.083, respectively, while
the overall GoF value of 0.531 indicated strong structural model fit. Al-based decision-making systems
represent an important strategic capability for automotive firms because they substantially strengthen
organizational agility and also contribute to improved operational performance. Their integration into
managerial and operational processes can enhance responsiveness, flexibility, decision quality, efficiency,
and organizational adaptability. Accordingly, automotive companies should prioritize the systematic
adoption of Al-supported decision-making while simultaneously developing the data, technological, and
human capabilities required for effective implementation.
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Extended Abstract

Introduction

Artificial intelligence (Al) has become a central component of contemporary organizational
transformation, particularly in data-intensive and technologically dynamic industries. Its role has
expanded from supporting isolated technical tasks to enabling decision-making across strategic,
managerial, and operational domains. Al-based decision-making systems can process large

volumes of structured and unstructured data, identify complex patterns, generate forecasts,
automate analytical routines, and provide decision alternatives with a speed and level of consistency
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that are difficult to achieve through conventional managerial approaches. Within the broader
framework of Industry 4.0, industrial Al is increasingly recognized as a key infrastructure for
integrating data, intelligent automation, cyber-physical systems, and organizational decision
processes (Peres et al., 2020). This development has created new opportunities for organizations to
move from reactive decision-making toward predictive and adaptive management, in which emerging
changes can be detected and addressed before they become operational disruptions.

The automotive industry provides a particularly relevant context for examining the organizational
consequences of Al-based decision-making systems. Automotive firms operate within complex
production networks characterized by extensive supply chains, strict quality requirements, rapid
technological change, high capital intensity, fluctuating customer demand, and intense competitive
pressure. Al applications have become increasingly embedded in autonomous vehicle technologies,
advanced driver-assistance systems, predictive maintenance, intelligent production, machine vision,
quality control, and production planning (Garikapati & Shetiya, 2024). In addition, the integration of
collaborative robotics and Al in automotive manufacturing has contributed to smarter assembly
processes and automated quality control, further illustrating the growing interaction between
intelligent technologies and operational decision-making (Karabegovi¢, 2026). Recent research
trends also indicate that the effects of Al in automotive contexts extend beyond technological
systems to organizational structures, human-resource requirements, skill transformation, and
managerial practices (Pesi¢ et al., 2026).

One of the most important organizational capabilities in such an environment is organizational agility.
Agility refers to an organization’s capacity to sense environmental change, respond rapidly to
emerging opportunities and threats, reconfigure resources, and adapt processes to new conditions.
In the automotive sector, agile approaches are particularly relevant because firms must respond to
technological innovation, supply-chain disruptions, short product life cycles, changing customer
preferences, and competitive pressures. Studies of agile methods in automotive settings have
highlighted their potential to improve responsiveness, flexibility, coordination, and product-
development speed, although their implementation may also be constrained by structural and
cultural challenges (Askarpour et al., 2024; Savitha & Cholli, 2024). Al can reinforce such capabilities
by accelerating information processing, facilitating real-time monitoring, supporting scenario
analysis, and providing predictive insights that improve the speed and quality of managerial
responses.

The relationship between Al and agility has also been emphasized in studies of other industries. Al
can strengthen organizational responsiveness by automating repetitive analyses, detecting changes
in patterns of demand or operations, and enabling faster reallocation of resources. Research on agile
industries has suggested that Al can shape future organizational agility by supporting predictive
decision-making, flexibility, and intelligent coordination (Babu et al., 2022). Nevertheless, the
effectiveness of Al in agile environments depends on complementary organizational conditions such
as data quality, technological infrastructure, managerial support, specialist expertise, and user
acceptance (Tamtam et al., 2023). Accordingly, the organizational value of Al should not be
interpreted as an automatic technological effect but rather as the outcome of interaction between
intelligent systems and organizational capabilities.

Operational performance represents another important outcome of Al-based decision-making. In
manufacturing organizations, operational performance is commonly reflected in efficiency,
productivity, quality, cost control, process reliability, speed, and effective resource utilization.
Evidence from manufacturing studies has shown that big-data analytics and Al can improve
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operational performance by enabling better forecasting, resource allocation, and decision quality,
particularly under dynamic environmental conditions (Dubey et al., 2019). More recent work has
similarly emphasized the potential of Al to enhance production efficiency, reduce operational
inefficiencies, and improve the quality of managerial and technical decisions (Graham & Nelson,
2025). These findings suggest that Al-based decision systems can influence not only how rapidly
organizations respond to change but also how effectively they perform core operational activities.
Al-driven decision-support systems are especially important because they connect technological
capabilities directly to managerial action. These systems combine data, analytical models,
algorithms, and decision rules to generate insights, rank alternatives, and support complex decision-
making under uncertainty. Research has suggested that Al-driven decision-support systems can
improve organizational performance by enhancing the quality, speed, and consistency of managerial
decisions (Mantouzi & Youssef, 2025). Similarly, Al-driven strategic decision models have been
proposed as comprehensive mechanisms for strengthening organizational excellence in digitally
transformed environments (Naqvi et al., 2025). However, Al-supported decision-making does not
eliminate the need for human judgment. Effective implementation requires an appropriate balance
between algorithmic automation and managerial interpretation, particularly in situations involving
ambiguity, competing objectives, ethical considerations, or incomplete information (Mohammed et
al., 2025).

The organizational adoption of Al is also influenced by governance and implementation conditions.
Al-driven decision-making may be constrained by poor data quality, implementation costs,
insufficient expertise, resistance to organizational change, security concerns, and governance
challenges (Perticas, 2026). Corporate governance mechanisms may also shape how Al is integrated
into decision-making and how effectively its outputs are translated into organizational performance
(Rowwad & Almomani, 2025). Empirical research has further shown that Al-driven decision-making
can improve business performance when technological capabilities are successfully embedded
within organizational structures and processes (Okafor et al., 2025). Accordingly, evaluating Al-based
decision-making systems requires attention not only to their technical functioning but also to their
organizational consequences.

An additional issue concerns how the effectiveness of Al decision-support systems should be
evaluated. Performance assessment should extend beyond algorithmic accuracy to consider
whether such systems improve real-world outcomes, including responsiveness, decision quality,
coordination, efficiency, and service or production performance. The development of
multidimensional indicators for assessing Al decision-support systems has emphasized the
importance of evaluating both technical characteristics and practical consequences (Wang et al.,
2024). Despite this growing literature, limited empirical evidence has simultaneously examined the
effects of Al-based decision-making systems on organizational agility and operational performance
in the automotive industry. Therefore, the present study aimed to evaluate the effects of Al-based
decision-making systems on organizational agility and operational performance in the automotive
and auto-parts industries.

Methods and Materials

This study employed a quantitative, cross-sectional, descriptive-correlational design. The target
population consisted of managers and experts working in automotive and auto-parts companies in
Tehran. The required sample size was determined using Cochran’s formula at a 95% confidence
level and a 5% margin of error, resulting in a final sample of 384 participants. Because of accessibility
constraints within the target organizations, convenience sampling was used.
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Data were collected using a standardized questionnaire designed to measure three principal
constructs: Al-based decision-making systems, organizational agility, and operational performance.
The guestionnaire items were rated on a five-point Likert scale ranging from strongly disagree to
strongly agree. Face and content validity were reviewed and confirmed by academic experts and
specialists. Construct validity was further examined through confirmatory factor analysis, convergent
validity, and discriminant validity. Average variance extracted and factor loadings were used to
evaluate convergent validity, while discriminant validity was assessed using the Fornell-Larcker
criterion. Instrument reliability was evaluated through composite reliability and internal-consistency
measures, all of which exceeded acceptable thresholds.

Data were initially entered and screened in SPSS. Descriptive statistics were used to summarize the
sample and variables, and normality checks were conducted. The hypothesized relationships were
then analyzed using partial least squares structural equation modeling in SmartPLS 3. Path
coefficients, significance levels, coefficients of determination, effect sizes, predictive relevance
indices, and overall model fit were evaluated.

Findings

The structural model showed that Al-based decision-making systems had a strong, positive, and
statistically significant effect on organizational agility. The standardized path coefficient was 0.821,
with a significance level below 0.001. This result indicated that higher levels of Al-based decision-
system utilization were associated with substantially greater organizational agility.

Al-based decision-making systems also had a positive and statistically significant effect on
operational performance. The path coefficient for this relationship was 0.383, with a significance level
of 0.024. Although this effect was smaller than the effect on organizational agility, it remained
meaningful and statistically significant.

The coefficient of determination for organizational agility was 0.674, indicating that Al-based
decision-making systems explained 67.4% of the variance in organizational agility. By contrast, the
R2 value for operational performance was 0.147, indicating that 14.7% of its variance was explained
by the model. The effect size for the path to organizational agility was 0.892, representing a very
large effect, whereas the effect size for operational performance was 0.172, corresponding to a
moderate effect.

Predictive relevance was supported for both dependent variables. The Q2 value was 0.418 for
organizational agility and 0.083 for operational performance, both greater than zero. The overall
goodness-of-fit index was 0.531, indicating strong structural model fit. Measurement-model
assessment also showed satisfactory convergent validity and reliability, with average variance
extracted values above 0.50 and composite reliability coefficients above 0.70. Discriminant validity
was also supported by the Fornell-Larcker criterion.

Discussion and Conclusion

The findings demonstrate that Al-based decision-making systems are particularly influential in
strengthening organizational agility in the automotive industry. Their strong effect on agility suggests
that the primary organizational value of these systems lies in their capacity to improve the speed,
flexibility, and responsiveness of decision-making. By processing large volumes of operational and
environmental information, identifying emerging patterns, and supporting predictive analysis, Al
systems can shorten the interval between environmental change and organizational response. This
is particularly important in automotive firms, where changes in technology, customer demand,
production schedules, component availability, and supply conditions often require rapid managerial
action.
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The substantially higher explanatory power for organizational agility compared with operational
performance also provides an important interpretation of how Al generates organizational value. Al-
based decision systems may first strengthen adaptive capabilities before their benefits are fully
translated into measurable operational outcomes. In other words, improved sensing, faster
interpretation of information, and greater decision flexibility may precede improvements in
productivity, cost, quality, or process efficiency.

The positive effect on operational performance nevertheless confirms that Al-supported decisions
can contribute to more effective organizational operations. However, the lower R2 for operational
performance indicates that operational outcomes depend on a broader set of factors. Equipment
quality, workforce capabilities, automation levels, supply-chain efficiency, logistics, maintenance,
production planning, organizational culture, and resource availability may all influence operational
performance alongside Al-based decision-making. Thus, Al should be viewed as one important
component within a wider operational system rather than as an isolated determinant of performance.
The results also underline the importance of effective implementation. Al systems can provide
valuable predictions and decision alternatives, but their organizational impact depends on the quality
of the underlying data, integration with existing processes, managerial trust, employee competence,
and appropriate human oversight. Automotive companies seeking to obtain sustained benefits from
Al should therefore combine technological investment with the development of analytical capabilities,
data governance, workforce training, and organizational redesign.

Overall, the study concludes that Al-based decision-making systems represent a strategic
organizational capability in the automotive industry. Their strongest contribution is the enhancement
of organizational agility, while they also generate a significant improvement in operational
performance. Firms that integrate Al-based decision systems into managerial and operational
processes can improve their capacity to respond rapidly to environmental change, make more
informed decisions, and achieve more adaptive and efficient operations. The findings therefore
support the systematic integration of Al into automotive decision processes while emphasizing that
technological implementation should be accompanied by organizational, human, and governance
capabilities.
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