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Methodology: This research is qualitative in approach and employs a thematic
analysis method. In the qualitative section, the statistical population includes experts
in the field of supply chain management within the pharmaceutical industry. The
sample was selected through purposive criterion-based sampling and continued until
data saturation was reached. Eighteen experts and managers participated in the study.
Data collection was carried out using semi-structured interviews. It is worth
mentioning that the extraction of indicators was achieved by reviewing the existing
theoretical foundations and implementing the interview texts using Braun and Clarke's
thematic analysis method in ATLAS.ti software.

Findings: Based on the qualitative technique of thematic analysis, 52 initial codes were
identified, categorized into 14 primary themes, and ultimately reduced to five
constructive themes. The five constructive themes are: supply chain planning and
coordination, transportation optimization, information and communication
technologies, supplier and customer relationship management, and sustainability and
adherence to health standards.

Conclusion: The operational synchronization model for pharmaceutical distribution
centers in logistic services is presented as a comprehensive and systematic approach,
primarily aimed at improving efficiency, reducing costs, and enhancing service quality.
By focusing on key components such as supply chain planning and coordination,
transportation optimization, information and communication technologies, supplier
and customer relationship management, and adherence to health standards and
sustainability, the model can facilitate integration and transparency in processes. The
application of modern technologies, such as the Internet of Things (IoT) and advanced
information management systems, enables precise tracking and monitoring, leading to
a flexible and responsive supply chain that meets the changing market demands.
Ultimately, this model can assist pharmaceutical distribution centers in effectively and
sustainably responding to customer needs while maintaining health standards
throughout all stages of supply and distribution.
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EXTENDED ABSTRACT
Introduction

The growing complexity and globalization of supply chains have made operational
synchronization a critical requirement for organizations aiming to improve efficiency, reduce costs, and
meet market demands. Effective coordination in supply chains involves close collaboration among all
partners, from suppliers to end consumers, where shared information and joint decision-making are
essential (Yousefi Sarmad et al., 2023). Supply chain synchronization has shown to deliver numerous
benefits, such as increased revenue, cost reduction, better demand forecast, and improved customer service
(Aldrighetti et al., 2023). However, implementing effective synchronization mechanisms in pharmaceutical
logistics presents unique challenges, given the strict regulatory standards and the sensitive nature of
medical products (Roshani et al., 2024).

Operational synchronization in pharmaceutical distribution is necessary for mitigating risks and
ensuring the efficient delivery of products, which ultimately impacts public health (Wieland & Durach,
2021). With recent advancements in information and communication technologies (ICT), logistics
providers can harness tools like the Internet of Things (IoT) and real-time data analytics to achieve better
transparency and responsiveness (Durugbo & Al-Balushi, 2023). This study addresses the gap in research
by developing a model for operational synchronization in pharmaceutical distribution centers, focusing
on key dimensions such as supply chain planning, transportation optimization, ICT, supplier-customer
relationship management, and sustainability standards (Brusset et al., 2022). The research aims to provide
an operational synchronization model for pharmaceutical distribution centers within logistic services.

Methodology

The research employed a qualitative approach, using thematic analysis to extract insights from
expert interviews in the field of pharmaceutical supply chain management. The sample comprised 18
experts selected through purposive criterion-based sampling, ensuring representation from different roles,
including managers and logistics professionals. Data collection involved semi-structured interviews,
where participants provided in-depth perspectives on current logistics practices and challenges. Thematic
analysis was conducted following Braun and Clarke’s method, using ATLAS.ti software for coding and
categorization. The data analysis process involved open coding to identify initial themes, which were then
refined into primary and constructive themes.

Findings

The thematic analysis identified 52 initial codes, which were condensed into 14 primary themes
and further streamlined into five overarching themes: supply chain planning and coordination,
transportation optimization, ICT integration, supplier-customer relationship management, and
sustainability and health standards.

1. Supply Chain Planning and Coordination: Experts emphasized the importance of accurate
demand forecasting and adaptive inventory management. Flexible planning and crisis response
mechanisms were highlighted as essential for ensuring supply chain resilience.
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2. Transportation Optimization: Efficient routing and dynamic distribution models were identified
as critical for minimizing delivery times and transportation costs. Respondents noted the necessity
of using advanced algorithms and real-time tracking systems to manage transportation logistics.

3. Information and Communication Technologies: The implementation of real-time monitoring
tools, 10T sensors, and automated data exchange platforms was recognized as a significant
contributor to operational efficiency. ICT facilitates seamless communication among supply chain
stakeholders, enabling rapid decision-making.

4. Supplier-Customer Relationship Management: Building strong relationships with suppliers and
providing transparent information to customers were cited as key strategies for ensuring supply
continuity and enhancing customer satisfaction. Techniques such as supplier evaluation and
automated communication channels were discussed.

5. Sustainability and Health Standards: Maintaining strict adherence to health regulations and
employing eco-friendly practices were deemed vital for the safe and efficient distribution of
pharmaceutical products. The use of sustainable packaging and energy-efficient transportation
methods was recommended.

Discussion and Conclusion

The findings of this study emphasize the critical role of operational synchronization in enhancing
the efficiency and resilience of pharmaceutical supply chains. The developed model integrates various
dimensions that collectively address the complex logistics challenges associated with pharmaceutical
distribution. The incorporation of ICT, such as 10T and real-time data analytics, significantly enhances the
visibility and responsiveness of supply chains. This allows distribution centers to adapt swiftly to market
fluctuations and regulatory requirements.

Moreover, the focus on transportation optimization through advanced routing and tracking systems
reduces costs and ensures timely delivery, which is crucial for maintaining the quality and efficacy of
medical products. Supply chain planning, encompassing demand forecasting and risk management, further
bolsters the model's effectiveness in preventing stockouts and overstock situations.

The sustainability aspect is particularly important in the context of pharmaceutical logistics, where
adherence to health and environmental standards is mandatory. By adopting green practices and
complying with regulations, pharmaceutical companies can contribute to public health while minimizing
their environmental impact. The model also highlights the necessity of robust supplier-customer
relationships, as these partnerships are integral to the smooth operation of the supply chain.

In conclusion, the proposed operational synchronization model offers a comprehensive approach
to managing pharmaceutical logistics, with the potential to improve service quality, reduce operational
costs, and enhance overall supply chain performance. Implementing this model can help pharmaceutical
distribution centers meet the evolving demands of the market while maintaining the highest standards of
safety and sustainability.
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