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Planning System of Inverse Logistics Networks

Youichi Y OSHINAGA, Toshio OKAWA, Minoru TANABE, Yoshiaki NISHINA and Masakuni INOKO

Synopsis :

It is required to establish the “Recycling-based society” in the 21st century. Development of effecive inverse logistics networks and recycling

system in consideration of cost and environmental burden is a key issue. This paper describes planning system of inverse logistics networks.

Application of the planning system makes it possible to evaluate optimized logistics network and also capabilty of recycling facilities by

using actual operational data.

It is difficult to get the optimal solution for the large-scale and complex problem of inverse logistics supply chain, because it involves spe-

cific constraints and the recycling requirements often vary. The proposed logistics planning system adopts effective discrete optimization.

High performance inverse logistics network (flow and storage recycling facilities network) can be designed by using the planning system

which is combined with the Geographical Information System (GIS) . The planning system has been applied to planning and evaluating in-

verse-logistics networks for recycling municipal waste plastics.
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Fig. 1. Process flow for optimizing an inverse logistics net-
work.
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Fig. 2. Example of inverse logistics network.
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Fig. 3. Transportation path generation by modified cheap-
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Fig. 4. Recycling route calculation.
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Fig. 5. Example of simulation model screen.
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Fig. 6. Candidate location of new recycling facilities.

Table 1. Simulated cases for inverse logistics network.

Case No. |Waste to be collected | Candidate site of recycling facilities
1 |Miscellaneous plastics A
2 Miscellaneous plastics B,D,E N
3 Miscellaneous plastics A B CDE
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Table 2. Result of simulation of inverse logistics networks.

Number of Candidate | Weight | Weight | Distance |Number of| CO,
facilities site (t) (%) (km) [vehicles (kg/d)
Case 1 |One facility Site A 330.9 100} 26499 366 2034
Site B 99.3 30 1302 59 136
Case 2 | Three facilities Site D 146.4 44.3 2004 99 210
Site E 85.2 25.7 1517 60 147
Total 330.9 100 4822 218 493
Site A 15.4 4.6 199 9 22
Site B 54.6 16.5 496 30 53
Case 3 |Five facilities Site C 47.3 14.3 529 31 57
Site D 128.4 38.8 1656 83 174
Sitc E 85.2 25.7 1517 60 147
Total 330.9 100 4396 213 153
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