Application of Lateral Transshipment in a Tunisian Green Supply Chain: A Case Study



Abstract
Environmental sustainability has become a major concern for supply chain managers seeking to balance economic performance with ecological responsibility. Among the collaborative logistics practices that contribute to sustainable supply chain management, lateral transshipment has emerged as an effective strategy for reducing inventory imbalances, transportation costs, and environmental impacts. This paper examines the application of lateral transshipment in a Tunisian green supply chain through a case study conducted in the textile distribution sector. The study analyzes how inventory sharing among regional distribution centers improves service levels while reducing carbon emissions and logistics costs. The findings indicate that lateral transshipment significantly contributes to operational efficiency and environmental sustainability. The study also highlights the potential role of digital technologies and artificial intelligence in supporting real-time transshipment decisions. The results provide useful insights for Tunisian companies seeking to improve both competitiveness and sustainability.
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1. Introduction
In recent decades, companies have faced increasing pressure from governments, customers, and international organizations to reduce the environmental impact of their operations. Supply chains are responsible for significant levels of energy consumption, transportation activities, and greenhouse gas emissions. Consequently, Green Supply Chain Management (GSCM) has become an important strategic approach for organizations aiming to achieve sustainable development objectives while maintaining operational performance.
Green supply chain management integrates environmental concerns into every stage of the supply chain, including procurement, production, warehousing, transportation, distribution, and reverse logistics. One promising strategy for improving both economic and environmental performance is lateral transshipment. Lateral transshipment refers to the transfer of inventory between facilities operating at the same echelon of a supply chain, such as warehouses, distribution centers, or retail stores. Instead of relying exclusively on replenishment from a central warehouse, inventory can be transferred from a nearby facility with excess stock.
The Tunisian economy depends heavily on manufacturing and distribution sectors, particularly textiles, agri-food products, and retail trade. These industries face challenges related to inventory management, transportation costs, and environmental regulations. Consequently, the implementation of lateral transshipment may represent an effective solution for improving sustainability performance while maintaining high customer service levels.
The objective of this paper is to investigate the application of lateral transshipment within a Tunisian green supply chain and evaluate its impact on operational efficiency, inventory management, and environmental sustainability through a detailed case study.

2. Literature Review
The literature on lateral transshipment and green supply chain management has expanded considerably over the last two decades. Green supply chain management is generally defined as the integration of environmental considerations into traditional supply chain activities in order to minimize ecological impacts while maintaining profitability. Numerous studies have demonstrated that sustainable logistics practices contribute to lower carbon emissions, reduced waste generation, improved energy efficiency, and enhanced corporate reputation. Within this context, lateral transshipment has attracted increasing attention as a collaborative inventory management strategy capable of reducing stockouts and excess inventory simultaneously. Researchers such as Axsäter (2003), Herer et al. (2006), Minner et al. (2003), and Paterson et al. (2011) demonstrated that transshipment improves inventory utilization and service performance. Other scholars emphasized the environmental benefits associated with reduced emergency transportation, shorter delivery distances, and lower fuel consumption. Recent studies have further explored the integration of artificial intelligence, machine learning, and predictive analytics into transshipment decision-making processes. AI-driven forecasting models improve demand visibility and allow firms to identify optimal inventory redistribution opportunities in real time. Despite the growing body of research on transshipment and sustainability, limited studies have focused specifically on emerging economies and North African countries. In Tunisia, empirical investigations of lateral transshipment remain scarce, creating a significant research gap. This study contributes to the literature by examining the application of lateral transshipment in a Tunisian context and evaluating its contribution to green supply chain objectives.

3. Research Methodology
This study adopts a qualitative case study methodology. The selected company operates within the Tunisian textile distribution sector and serves customers throughout the country. Data were collected through semi-structured interviews with logistics managers, inventory planners, warehouse supervisors, and transportation coordinators. Additional information was obtained from company reports, inventory records, transportation data, and environmental performance indicators.
The analysis compares operational and environmental performance before and after the implementation of lateral transshipment. Key performance indicators include service level, stockout frequency, inventory holding cost, transportation cost, fuel consumption, and carbon emissions.
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4. Case Study
4.1 Company Background
The company selected for this study is a Tunisian textile distributor operating three regional distribution centers located in Tunis, Sfax, and Sousse. The company supplies clothing products to retail stores across Tunisia.
Demand variability frequently generated inventory imbalances among warehouses. Some facilities experienced shortages while others accumulated excess stock. Traditional replenishment procedures required all inventory movements to originate from the central warehouse, increasing transportation costs and delivery times.
To address these challenges, management introduced a lateral transshipment system supported by a digital inventory monitoring platform.

4.2 Lateral Transshipment Process
When a stock shortage occurs at one distribution center, the inventory management system identifies neighboring facilities with surplus inventory. A transfer order is then generated automatically and the required products are transported directly between warehouses.
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4.3 Results
Table 1. Operational Performance
	Indicator
	Before LT
	After LT
	Improvement

	Service Level
	88%
	96%
	+8%

	Stockouts
	145
	70
	-52%

	Inventory Cost (€)
	165,000
	138,000
	-16%

	Emergency Deliveries
	95
	45
	-53%


Table 2. Environmental Performance
	Indicator
	Before LT
	After LT
	Improvement

	CO₂ Emissions (tons/year)
	130
	101
	-22%

	Fuel Consumption (liters)
	56,000
	44,000
	-21%

	Product Waste (%)
	10%
	6%
	-40%


The implementation of lateral transshipment significantly improved operational performance. Service levels increased due to better inventory availability and faster response to customer demand. Stockouts were reduced by more than fifty percent, resulting in improved customer satisfaction and reduced lost sales.
Environmental performance also improved considerably. Reduced transportation distances lowered fuel consumption and carbon emissions. Inventory redistribution reduced waste associated with unsold products and excessive stock accumulation.

5. Discussion
The findings demonstrate that lateral transshipment can serve as a powerful mechanism for enhancing green supply chain performance in Tunisia. The results confirm previous research showing that inventory sharing improves supply chain responsiveness while reducing logistics costs. The environmental benefits observed in this case study support the argument that collaborative logistics practices contribute to sustainable development objectives.
Moreover, digital inventory visibility played a critical role in facilitating transshipment decisions. Future integration of artificial intelligence technologies could further enhance performance by predicting demand fluctuations and automatically identifying optimal transshipment opportunities.

6. Conclusion
This study examined the application of lateral transshipment in a Tunisian green supply chain through a case study conducted in the textile distribution sector. The results indicate that lateral transshipment significantly improves service levels, reduces stockouts, lowers inventory costs, decreases transportation activities, and contributes to environmental sustainability through reduced carbon emissions and fuel consumption. These findings suggest that lateral transshipment represents an effective strategy for companies seeking to improve both economic and environmental performance. Future research should investigate the integration of artificial intelligence, machine learning, and optimization algorithms into transshipment decision-making processes to further enhance supply chain sustainability and resilience.
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