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Abstract

Background-- Hospitals, as essential providers of healthcare services, face significant
challenges in managing diverse inventories, including pharmaceuticals, medical
equipment, and daily operational supplies. Inefficient inventory management often leads
to increased costs and resource wastage, underscoring the need for systematic
approaches to enhance efficiency.

Objectives — This study aimed to review the literature on the application of the Kanban
method in hospital inventory management and to evaluate its potential benefits in cost
reduction and waste minimization.

Methods — A literature review was conducted using a replicable protocol to identify
relevant peer-reviewed articles indexed in Google Scholar. The search was restricted to
publications in English and Indonesian from January 2020 to January 2025. Boolean
search strategies were employed with keywords including Kanban Method, hospital
inventory management, cost reduction, and efficiency. Eligible articles were thematically
analyzed to synthesize the findings.

Results — The review highlights that the Kanban method, originally developed for
manufacturing industries, can be effectively adapted to hospital settings. Its
implementation demonstrates potential to optimize resource utilization, reduce
operational costs, and alleviate waste production. However, challenges remain,
particularly cultural resistance among healthcare staff and the need for systematic
planning and organizational commitment to ensure successful adoption.
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Conclusion —the Kanban method offers a viable and effective approach for improving
hospital inventory management. This findings offer practical insights for hospital
administrators and policymakers seeking cost-effective and sustainable inventory
management strategies, while also identifying gaps for future empirical research.

Keywords: Cost and Waste Reduction, Efficiency, Hospital, Inventory Management,
Kanban.
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INTRODUCTION

Hospitals, as essential providers of medical services to the community,
encounter various complex challenges in managing their inventories, including
medical equipment, pharmaceuticals, and everyday supplies. Effective
inventory management is a vital component of hospital operations and plays a
significant role in ensuring the delivery of efficient healthcare services (Abu
Zwaida et al., 2021; Silva-Aravena et al., 2020). A lack of proper inventory
management can adversely affect the hospital system. Neve & Schmidt (2022)
emphasized that inaccuracies in inventory records can disrupt the hospital
supply chain and lead to frequent shortages. Additionally, insufficient
inventory management may result in overstocking, where excess items
accumulate in inventory, thus impairing cash flow and hindering the
organization’s growth (Balkhi et al., 2022).

Hospital inventory management faces several challenges that affect
operational effectiveness and efficiency. One of the significant challenges is
maintaining a balance between adequate stock availability and the risk of
excess, which can lead to wastage or shortages that hinder service delivery
(Ahmadi et al., 2022). In addition, the management of medical equipment and
medicines requires careful maintenance to ensure optimal performance and
compliance with stringent health regulations. Other issues include effective
cost control amidst fluctuating needs and budgets and ensuring efficient
integration of management systems to minimize search and procurement time
(Masui, 2024). All these challenges require the right strategies to improve
hospital operations and ensure quality healthcare services for patients.
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Kanban, a Japanese lean production method, has been increasingly
adopted by healthcare organisations to improve inventory management and
reduce waste (Kumar et al., 2022). The key principles of Kanban, such as pull-
based replenishment, visual signals, and work-in-progress limits, have been
shown to enhance inventory visibility, optimise stock levels, and streamline
supply chain operations in hospital settings (Karekatti & Tiwari, 2021).
Implementing the Kanban method offers a streamlined approach to address the
complexities involved in hospital inventory systems. This visual and flexible
framework allows healthcare facilities to monitor stock levels and trigger
replenishment based on real-time usage data, minimising waste and ensuring
necessary resources are always on hand (Kindlundh & Larsson, 2021). The
Kanban system empowers interdepartmental collaboration by prioritising
efficiency and communication, fostering a proactive environment where
supply chain bottlenecks can be identified and resolved swiftly (Senapathi &
Drury-Grogan, 2021). As hospitals increasingly seek to optimise operations
amidst growing demand, integrating the Kanban method emerges as a
transformative strategy for enhancing inventory management’s efficacy and
reliability.

The successful implementation of the Kanban method in hospital
inventory management has been well-documented in the literature. Existing
research highlights the potential for the Kanban method to revolutionise
inventory management in hospitals, leading to enhanced efficiency, cost
savings (Gurumurthy et al., 2021; Lanza-Ledn et al., 2021), and improved
patient care (Pakdil et al., 2020). These studies provide a strong foundation for
further exploring and applying this lean production approach in the healthcare
sector.

The results of this study are expected to provide in-depth insights into
the importance of inventory management in the hospital context and provide a
basis for developing and implementing better strategies. This study will assist
hospitals in designing more efficient inventory management systems,
contributing to improved quality of healthcare services and better resource
management. With a better understanding of inventory management, hospitals
can improve their operations, ensure patient satisfaction, and comply with
applicable regulations, thereby contributing to the overall goal of providing
quality and sustainable healthcare services.
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METHODS
Design

A structured literature review was conducted following a reliable and
replicable research protocol, enabling the systematic retrieval of relevant
studies from Google Scholar. The search targeted original peer-reviewed
articles published in English or Indonesian between January 2020 and January
2025. The inclusion criteria focused on studies addressing the implementation
of the Kanban method and its association with hospital inventory management
to enhance operational efficiency. Search terms applied included “Kanban
Method,” “Hospital Inventory Management,” “Hospital Inventory,”
“Kanban,” “cost reduction,” and “efficiency.” Articles that fulfilled the
eligibility criteria were subsequently reviewed and thematically synthesized.
No formal journal quality appraisal was undertaken in this study.

RESULT AND DISCUSSION

The implementation of the Kanban method in hospital inventory
management provides a structured framework that enhances operational
efficiency by minimizing costs. Originally developed for manufacturing
industries to visualize workflows and regulate inventory processes, the Kanban
approach can be effectively adapted within healthcare settings. In hospitals, its
application extends to the management of diverse inventories, including
pharmaceuticals and medical equipment, thereby ensuring resource
availability and promoting optimal utilization.

Inventory Management Optimization

The research stated that Kanban could optimize inventory management,
ensuring that essential supplies and medications are available as needed rather
than being stored in excess (Yuniarti et al., 2020). By leveraging the principles
of Kanban, Hospital can optimize their inventory control and reduce waste.
The key is to obtain information from various departments, including
suppliers, customer service, purchasing, human resources, equipment, and
financial accounting, to perform stock-keeping unit management and
determine the optimal quantities of items needed in inventory (Ong et al., 2022;
Powell, 2018). This not only reduces the capital tied up in unused inventory
but also minimizes the risk of expiration and wastage. Furthermore, Kanban
principles can be applied to streamline various hospital processes, such as
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patient flow, laboratory testing, and pharmacy operations, eliminating
unnecessary steps and improving overall productivity (Maione, 2020)

Research has demonstrated that implementing Kanban in hospital
inventory management can significantly improve supply chain efficiency
(Gurumurthy et al., 2021; Lanza-Ledn et al., 2021). Implementing the Kanban
method in hospital inventory management has gained increasing attention as a
way to optimize supply chain operations and enhance patient care. Effective
implementation of the Kanban system in hospital inventory management can
significantly enhance operational efficiency. Hospitals can streamline
procurement by visualizing inventory levels and utilizing pull signals, ensuring
that essential medical supplies are available precisely when needed (Mouaky
et al., 2019). This proactive approach mitigates the issues of overstocking and
stockouts, which can compromise patient care and inflate the hospital system.
Moreover, the Kanban method fosters a culture of continuous improvement,
empowering staff to identify bottlenecks and optimize workflows through real-
time data analysis and feedback loops (Leopold & Kaltenecker, 2015).

The integration of Kanban principles not only transforms inventory
management practices but also aligns with broader hospital goals such as
improving patient outcomes (Pakdil et al., 2020) and maximizing resource
utilization (Tpetsik, 2024). Adopting this system necessitates a comprehensive
training program for staff, coupled with management’s commitment to support
these operational changes.

Hospital Cost and Waste Reduction

Kanban, a lean manufacturing technique, focuses on minimizing
inventory and work-in-progress, streamlining processes, and improving
overall efficiency (Ghelani, 2021). In hospitals, it can significantly reduce their
operating costs and eliminate waste throughout their operations (de Souza
Moraes et al., 2022).This statement is supported by correlated literature stating
that by avoiding excess stock and optimizing ordering frequency, hospitals can
reduce carrying costs and minimize the risk of damage or expiration of goods
(Sriyanto & Ika, 2022). Additionally, tighter monitoring and more efficient
management reduce the need for unnecessary maintenance or purchases,
thereby saving the budget and improving financial management (Yuniar et al.,
2023).

Hospitals can enhance their financial sustainability by embracing kanban
while delivering better patient care through a more efficient and waste-free
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system (de Souza Moraes et al., 2022; Ong et al., 2022; Powell, 2018).
Implementing the Kanban methodology in hospital settings can significantly
reduce waste and improve operational efficiency (Logrono & Zu’bi, 2021).
Hospitals can streamline their processes by identifying and eliminating non-
value-added activities (Sriyanto & Ika, 2024) and free up resources for more
critical patient-centric tasks. The Kanban system implementation can manage
critical medical and pharmaceutical supplies as well as surgical equipment,
leading to reduced inventory costs (Lanza-Leon et al., 2021), improved stock
availability (Braga et al., 2020), and reduced medical errors (Hegde, 2020).

Challenges in Implementing Kanban

While Kanban offers significant potential to enhance the Hospital
System’s efficiency, its implementation is not without obstacles. Cultural
resistance to change often presents a formidable barrier, as employees and
management may hesitate to abandon familiar practices. Integrating Kanban
with existing processes can prove complex, requiring careful planning and
execution to ensure seamless adoption. Moreover, maintaining discipline and
fostering a culture of continuous improvement demand ongoing commitment
and effort from all stakeholders. These challenges underscore the need for a
strategic approach when implementing Kanban, balancing its benefits with the
realities of organizational dynamics and established workflows.

CONCLUSION

This literature review concludes that the Kanban method offers a viable
and effective approach for improving hospital inventory management. Its
application has the potential to enhance operational efficiency, reduce
inventory-related costs, and minimize waste across hospital supply chains.
Despite these advantages, successful implementation requires strong
organizational commitment, adequate staff training, and adaptation to the
unique cultural and operational characteristics of healthcare settings. Future
studies are recommended to explore empirical evaluations and comparative
analyses of Kanban-based systems to strengthen evidence-based decision-
making in hospital management.
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