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Abstract

Background and Aims: Efficient warehouse management is a crucial factor in enhancing business
competitiveness, especially in the coconut processing industry, which is significant to Thailand's
economy. This research aims to study the problems and approaches to improve order picking
efficiency in a company distributing processed coconut products, focusing on enhancing both the
Warehouse Management System (WMS) and operational processes. The objectives of this research
are: 1) To examine the problems in order picking using the WMS and current work processes in
the case study company, and 2) To develop approaches to improve order picking efficiency
through the WMS and work processes in the case study company.

Methodology: Qualitative and action research methods were employed. Data was collected
through observation, in-depth interviews with two experts, and focus groups with 18 warehouse
staff (divided into 3 groups). The problem was studied for one month, followed by a one-month
design and trial of solutions. Qualitative data analysis and pre-post efficiency comparisons were
conducted using Independent t-tests.

Results: For the first objective, three main problems were identified in the order picking process:
1) The WMS system lacked flexibility in creating Transfer Orders (TO), which were rigidly assigned
to pallet numbers, preventing picking from alternative locations even for the same product type.
This led to frequent partial picking and inefficient use of warehouse space. 2) Inconsistency
between the system and picking policies, with the system not efficiently supporting FIFO and
Wave Picking methods, causing conflicts between system operations and actual work processes.
3) Time and volume constraints, making it difficult to complete picks on time and in full, with
limited picking hours (10:00 AM - 4:00 PM) impacting cost, time, and delivery reliability. For the
second objective, the researcher proposed and tested efficiency improvement approaches: 1)
Enhancing WMS system flexibility by changing from FIFO pallet number reservation to reading all
pallet numbers with the same production batch in FIFO order, and using handheld barcode

scanners to determine production batches and confirm picks. 2) Implementing Cluster Picking
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alongside Wave Picking, dividing TO creation responsibilities by product groups. After a one-month

trial (26 working days), picking efficiency improved significantly (p < 0.05) across all dimensions.
The percentage of unfulfilled orders decreased from 6.785% to 0.147%, the percentage of
unfulfilled order value dropped from 4.828% to 0.162%, and the picking rate improved from
33.837 boxes/minute to 23.644 boxes/minute. Data variance decreased, particularly in cost
metrics, indicating more consistent operations. Statistical analysis showed significant differences
in all indicators.

Conclusion: The proposed approaches for improving the WMS system and work processes
significantly enhanced order picking efficiency in terms of reliability, cost, and time. This aligns
with the research objectives and effectively addresses the case study company's order picking
issues.
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