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Abstract:

This study investigated the impact of artificial intelligence (Al) systems on last-mile
delivery efficiency in e-commerce through a case study of Najd Integrated Logistics
Solutions Company in Saudi Arabia. Using a mixed-methods approach, data was
collected from count of employees through questionnaires and interviews, analyzing
performance over 24 months.

The research examined four Al applications: route optimization, demand forecasting,
warehouse management, and automated customer service. Results showed statistically
significant improvements (a<0.05) across all efficiency metrics. Delivery time decreased
by 34%, on-time accuracy improved from 76% to 94.3%, operational costs reduced by
29%, and customer satisfaction increased from 3.8 to 4.6 out of 5. Route optimization had
the highest impact at 38.7%, followed by demand forecasting at 27.4%.

Key findings included 22% reduction in delivery distances, 43% more deliveries per
shift, 89% forecasting accuracy (up from 67%), and 68% fewer failed delivery attempts.
The automated chatbot handled 73% of inquiries, reducing response time from 12
minutes to under 2 minutes. ROI breakeven was achieved within 14 months.

The study recommended prioritizing Al investment, developing phased implementation
plans, investing in employee training, and establishing continuous monitoring systems.
Future research should explore long-term sustainability, environmental impact, and
integration with emerging technologies.

Keywords: Artificial Intelligence, Last-Mile Delivery, E-commerce, Logistics Efficiency,
Route Optimization, Digital Transformation, Najd Integrated Logistics Solutions, Saudi
Arabia.
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