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Abstract

The rapid advancement of artificial intelligence (AI) is reshaping managerial decision-making across industries, fundamentally altering how organizations allocate resources, manage risks, and coordinate complex operations. In business administration contexts such as logistics, tourism, education, and accounting, AI-driven systems increasingly influence strategic planning, operational control, and performance evaluation. However, existing research often treats AI adoption as a technological issue, overlooking its implications for managerial cognition, organizational routines, and governance structures.

This study develops a mechanism-based analytical framework to examine how AI supports managerial decision-making under digital transformation. Focusing on three core AI approaches—machine learning models, knowledge-based systems, and predictive analytics—the paper analyzes their roles in decision automation, managerial augmentation, and organizational learning. The framework highlights three key application domains: intelligent demand and resource management, risk control and resilience building, and performance monitoring and accountability enhancement.

The study argues that AI contributes to business value not through full automation, but by restructuring decision processes, reducing information asymmetry, and enabling adaptive managerial control. By integrating AI theory with business administration perspectives, this research advances understanding of AI-enabled management and offers insights applicable across multiple service- and information-intensive industries.
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1. Introduction

Digital transformation has become a defining feature of organizational change in the contemporary economy. Among digital technologies, artificial intelligence occupies a central position due to its capacity to process large-scale data, recognize patterns, and support complex decision-making. In business administration, AI is increasingly embedded in core managerial functions, including demand forecasting, operational scheduling, financial control, and risk management.

Industries such as logistics, tourism, education, and accounting provide particularly salient contexts for examining AI-enabled management. These sectors share several characteristics: high information intensity, strong dependence on coordination across organizational boundaries, and growing exposure to uncertainty. AI applications in these fields range from predictive logistics planning and tourism demand forecasting to learning analytics in education and intelligent auditing in accounting.

Despite growing adoption, the managerial implications of AI remain contested. While some studies emphasize efficiency gains and automation potential, others caution against algorithmic opacity, managerial deskilling, and governance risks. This divergence reflects a deeper issue: AI adoption is often analyzed as a technical innovation rather than as a transformation of managerial decision-making systems.

This study addresses this gap by asking: How does AI reshape managerial decision-making in organizations undergoing digital transformation? Through what mechanisms do different AI approaches support managerial control, coordination, and learning? And under what conditions can AI enhance, rather than undermine, effective business administration?

2. Theoretical Background: AI and Managerial Decision-Making
2.1 Managerial Decision-Making in Business Administration

Classic management theory views decision-making as a boundedly rational process shaped by information constraints, organizational routines, and institutional environments. Managers rely on formal systems, experiential judgment, and coordination mechanisms to allocate resources and evaluate performance. In complex and uncertain environments, decision quality depends heavily on information processing capacity and feedback mechanisms.

In sectors such as logistics and tourism, decision-making involves dynamic demand patterns and interdependent actors. In education and accounting, decision processes are closely linked to performance assessment, accountability, and compliance. These characteristics make business administration particularly sensitive to advances in data processing and analytical technologies.

2.2 Artificial Intelligence as a Managerial Technology

AI research increasingly conceptualizes artificial intelligence as a “general-purpose technology” that augments, rather than replaces, human decision-makers. Machine learning systems excel at pattern recognition and prediction, while knowledge-based systems encode expert rules and relationships. Predictive analytics integrates these capabilities to support forward-looking managerial decisions.

From a management perspective, AI alters not only what decisions are made, but how decisions are justified, monitored, and revised. This shift has significant implications for organizational learning, managerial accountability, and governance.

3. Core AI Approaches and Managerial Mechanisms
3.1 Machine Learning and Decision Augmentation

Machine learning models analyze large datasets to identify patterns and generate predictions. In logistics and tourism, machine learning supports demand forecasting, capacity planning, and dynamic pricing. In education and accounting, it enables early warning of performance risks and anomaly detection.

Rather than fully automating decisions, machine learning augments managerial judgment by narrowing decision spaces and highlighting probable outcomes. However, model opacity and data bias can constrain managerial trust and interpretability.

3.2 Knowledge-Based Systems and Organizational Coordination

Knowledge-based systems, including rule-based engines and knowledge graphs, represent domain knowledge and relationships in structured forms. These systems support coordination by standardizing decision logic and clarifying interdependencies.

In logistics networks, knowledge-based systems map supplier relationships and process flows. In tourism and education systems, they integrate regulatory requirements and service standards. Such systems enhance consistency and reduce coordination costs, but require continuous updating to remain effective.

3.3 Predictive Analytics and Adaptive Control

Predictive analytics combines statistical modeling, machine learning, and scenario analysis to anticipate future conditions. In accounting and risk management, predictive analytics supports forecasting, fraud detection, and compliance monitoring.

By enabling forward-looking control, predictive analytics shifts management from reactive correction to proactive adjustment. Its effectiveness, however, depends on data quality and governance arrangements.

4. Managerial Applications across Industries
4.1 Intelligent Resource and Demand Management

AI-enabled decision systems improve resource allocation by aligning supply with anticipated demand. In logistics, predictive routing and inventory optimization reduce costs and delays. In tourism, demand forecasting informs staffing and capacity decisions.

4.2 Risk Control and Organizational Resilience

AI supports risk identification and resilience building by detecting anomalies and stress signals. In accounting, AI enhances audit quality and internal control. In education and tourism, predictive monitoring helps identify operational vulnerabilities.

4.3 Performance Monitoring and Accountability

AI-driven analytics enhance performance measurement by integrating real-time data and longitudinal analysis. This supports managerial accountability but also raises concerns about surveillance and fairness, requiring careful governance design.

5. Challenges and Governance Considerations

Despite its potential, AI-enabled management faces several challenges. Data fragmentation and quality variation limit model reliability. Algorithmic bias and lack of transparency complicate accountability. Moreover, over-reliance on AI may weaken managerial skills and discretion.

Effective governance frameworks are therefore essential. These include clear responsibility allocation, human-in-the-loop decision designs, and ethical guidelines for AI use.

6. Conclusion and Research Contributions

This study develops a mechanism-based framework to analyze AI-enabled managerial decision-making under digital transformation. By integrating machine learning, knowledge-based systems, and predictive analytics with business administration theory, it highlights how AI reshapes decision processes across industries.

The study contributes in three ways. First, it shifts attention from AI adoption to managerial mechanisms and governance. Second, it provides a cross-industry analytical framework applicable to logistics, tourism, education, and accounting. Third, it offers practical insights for designing AI systems that enhance, rather than replace, managerial decision-making.

Future research may empirically test the framework using firm-level or sectoral data and explore institutional factors shaping AI governance outcomes.
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