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1) INTRODUCTION

Effective blood supply chain management (BSCM) is essential for ensuring a steady flow of blood and
its components while optimizing key performance indicators (KPIs). A comprehensive literature review
reveals that numerous studies have explored BSCM from various perspectives (e.g., Zahiri and Pishvaee,
2017; Khalilpourazari et al., 2020; Hamdan and Diabat, 2019). However, a critical gap remains in the
development and evaluation of novel policies to enhance inventory management within the blood supply
chain (BSC) using the system dynamics (SD) approach. Given the inherent uncertainty in blood supply
and demand, effective inventory management requires a careful balance between the two, necessitating
real-time information sharing across the BSC.

This study highlights the importance of real-time information sharing for effective inventory
management and proposes a cloud-based blood supply chain (CBSC)—the first of its kind in the
literature—that leverages cloud computing (CC) for seamless real-time information sharing among BSC
members. We apply SD modeling to analyze interrelationships within the BSC and comparatively
evaluate the performance of conventional and cloud-based BSCs based on predefined KPIs. Figure 1,
developed by the authors, provides a schematic representation of the CBSC.

Extensive research has explored the application of CC in healthcare (e.g., Idoga et al., 2019; Javaid
et al., 2022), SD modeling in healthcare (e.g., Farid et al., 2020; Sy et al., 2020), and the integration of
novel IT technologies in BSC (e.g., Kim et al., 2020; Sadri et al., 2021). The key contributions of this
study include:

1. ldentifying the key structural factors of the BSC that influence its performance

2. Conducting qualitative and quantitative analyses of the BSC structure using
comprehensive causal loop diagrams (CLDs) and detailed stock-and-flow diagrams
(SFDs)

3. Proposing the application of CC technology for real-time information sharing as a novel
policy to enhance BSC performance
4. Conducting a comparative analysis of the CBSC and conventional BSC, focusing on
predefined KPIs
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Figure 1. Schematic of a CBSC

2) Solution Methid
This paper employs SD modeling to analyze the complex behaviors of BSC systems. Figure 2 presents
the methodology flowchart used in this study. The model was developed and executed using VENSIM
DSS 6.4E software.
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Figure 2. Flowchart of the research methodology

Results and discussion
Based on the obtained results, CBSC offers several advantages over conventional BSC, which can be

summarized as follows:

1. Real-time and global access to information — Cloud-based IT services enable 24/7 access
to real-time data from anywhere in the world through a smart device such as a computer
or mobile phone. This allows donors to easily view their donation records anytime and
enhances overall transparency in the system.

2. Automated alert system for targeted donations — The cloud-based system includes an
automated alert mechanism that operates on real-time data. It notifies supply chain
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members—including potential donors—when there is an increase in demand or a decrease
in blood inventory levels. This ensures that donations align with actual demand, reducing
shortages and wastage.

3. Lower deviation from optimal inventory levels — The CBSC maintains more stable
inventory levels, reducing fluctuations and ensuring that blood availability remains closer
to the optimal coverage range compared to the traditional system.

4. Shorter donation queues — The CBSC reduces wait times by improving coordination and
balancing supply with demand. As a result, donation queues in CBSC are significantly
shorter than in traditional BSC.

5. Reduced need for extending blood collection capacity — By optimizing donation rates
and improving inventory management, the cloud network minimizes the need for
expanding blood collection facilities. This leads to cost savings and better resource
allocation.

6. Enhanced donation utility — The implementation of cloud-based systems improves
donation desirability by making the process more convenient, transparent, and responsive
to actual needs. This encourages more frequent and efficient donor participation.

3) Conclusion

By introducing cloud-based BSCM, this study bridges technology and healthcare to enhance BSCM
efficiency. The findings demonstrate that cloud-based solutions can significantly improve e-healthcare
performance, making CBSC an effective policy for modernizing BSCs worldwide.
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