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ABSTRACT

In this paper we consider a reverse logistics system with manufacturing,
remanufacturing, and disposal operations. Customer demands must be fulfilled from
serviceable stock which has two sources: the remanufacturing of base items or
manufacturing of new items. Used items are either put into base item stock or disposed
of. To coordinate manufacturing, remanufacturing, and disposal operations efficiently,
the PUSH and PULL strategies are used for inventory control. This study proposes a
research structure to evaluate the impact of inventory policies and decision variables

including remanufacturing and manufacturing related variables, order related
variables, and cost related variables  on system performance in the reverse logistics
system with multiple products. Of the two inventory policies, the preferences are
investigated with respect to different performance indexes. The performance indexes
chosen in this study include system cost, service level, serviceable item inventory, and
base item inventory. An example is used to demonstrate the research structure. Based
on the results of the example, order quantity homogeneity OQH  has a major impact
on system performance with respect to all performance indexes. Furthermore, the PULL
policy is recommended if the inventory level of serviceable items is used as the major
performance index. The PUSH policy is recommended if the service level or the
inventory level of base itemsis used as the major performance index.

Key words Reverse Logistics System, Multiple Products, Inventory Policy, Simulation
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(1) SC

S\ D SS MS F value p-value
IP 1 46 46 0.02 0.884
RBS 1 771127 771127 356.81 0.000*
MRTV 1 1044193 1044193 483.16 0.000*
OQH 1 440508 440508 203.83 0.000*
olv 1 637179 637179 294.83 0.000*
SBHCR 1 3066836 3066836 1419.05 0.000*
BCR 1 1608097 1608097 744.08 0.000*
(2) SL

S\ D SS MS F value p-value
IP 1 0.090525 0.090525 1438.52 0.000*
RBS 1 0.011026 0.011026 175.21 0.000*
MRTV 1 0.057291 0.057291 910.4 0.000*
OQH 1 0.203203 0.203203 3229.07 0.000*
olv 1 0.00726 0.00726 115.37 0.000*
SBHCR 1 0 0 0 1.000
BCR 1 0 0 0 1.000
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S\ D SS MS F value p-value
IP 1 12418.88 12418.88 6741.43 0.000*
RBS 1 7601.45 7601.45 4126.35 0.000*
MRTV 1 210.12 210.12 114.06 0.000*
OQH 1 544.5 544.5 295.58 0.000*
olv 1 1540.12 1540.12 836.04 0.000*
SBHCR 1 0 0 0 1.000
BCR 1 0 0 0 1.000
(4) BWIP

YV D SS MS F value p-value
IP 1 6595.3 6595.3 2.5E+0.4 0.000*
RBS 1 82357.1 82357.1 3.1E+0.5 0.000*
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S\ D SS MS F value p-value
MRTV 1 49.5 49.5 188.2 0.000*
OQH 1 14.9 14.9 56.46 0.000*
olv 1 542.9 542.9 2063.84 0.000*
SBHCR 1 0 0 0 1.000
BCR 1 0 0 0 1.000
* 0.05
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