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The shortage of drivers and the diversification of delivery demands are
threatening the sustainability of logistics systems as a social infrastructure. The improvement
efforts of individual companies have already reached their limits, and to achieve a significant
increase in delivery efficiency, it is necessary to pursue standardization and optimization across
the entire supply chain based on collaboration between businesses. Notably, joint delivery
(horizontal collaboration) and improving delivery efficiency through the relaxation of shippers”
delivery requirements (vertical collaboration) show great promise. This study focused on these two
types of collaboration and worked with real companies to solve the problems. We formulated the
issues as mathematical optimization problems based on interviews, developed solutions, and validated

their effectiveness using real-world data.
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