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Abstract In this study, we consider a manufacturing environment consisting of a parent company that
produces raw materials, partner companies that produce finished products by ordering raw materials
from the parent company, and a logistics center responsible for raw material distribution and devised
a model for the integrated control of raw material inventory using VMI (Vendor Managed Inventory). For
traditional inventory control, a partner company calculates its raw material requirements and orders
them from the parent company. On the other hand, for VMI-based integrated inventory control, optimal
raw material inventory levels for partner companies are set based on production capacity, and raw
material requirements are shared with the parent company so that optimal amounts of raw materials can
be maintained. As a result, inventory control and production efficiencies are improved because the
parent company that allocates orders for finished products manages the raw materials required for
production. Simulation experiments verified that the inventory level of each partner company could be
reduced by about 40% and that on-time delivery rates could be improved by about 15% using the
proposed model.
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Fig. 1. Supply chain structure in distributed
manufacturing environment
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Where, Pl denotes the inventory pooling index
for each material m and Unmp denotes the number
of partner company with a record of using each

material m at partner company p
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Where Cln denotes the cycle inventory of each
material m at central warehouse, ACn denotes
the average requirement of each material m, LT
denotes the procurement lead time for each
material m, Sln denotes the safety inventory of
each material m at central warehouse, DEVp
denotes the deviation of requirements of each
material m, SV¢ denotes the target service level
of central warehouse, Ol denotes the optimal
inventory level of each material m at central

warehouse
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average requirement of each material m at
demand area r, LTm denotes the procurement
lead time for each material m, S, denotes the
safety inventory of each material m at demand
DEVim the of

requirements of each material m at demand area

area r, denotes deviation
r, SV.¢ denotes the target service level of central
warehouse, Ol denotes the optimal inventory
level of each material m at demand area r, R,
denotes the assignment rate for inventory at
partner company p, PC, denotes the production
capacity of partner company p, OPp,m denotes
the optimal inventory level of each material m at

partner company p
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Fig. 2. Simulation logic for experiment
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Table 1. Experimental results for VMI-based
integrated inventory control model

Performance Conventional VMI based
anc Inventory Inventory
Measure
Control Control
On—Tlm(E'z%)Dehvery 85.5 97.9
Total Inventory of
Whole Supply Chain 6,607 4,002
(mil. won)
Inventory of Partner
Company 5,270 2,211
(mil. won)
Inventory of Central
Warehouse 1,337 1,791
(mil. won)
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Fig. 3. Changes in performance indicators during the
time periods of experiment
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