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Planning System of Inverse Logistics Networks

ik  Bi— YOSHINAGA Yoichi JFE Hififf HMAIZEEE FALWIEE (RIFEE)
Va4 B NISHINA Yoshiaki  JFE Hifff  HEWMAIZEEE FEMEE (BIEEE)
¥ 1EF8 INOKO Masakuni JFE >y =71 ¥ HERSHEERT F8GE)

25

AR, BIRIEBRIA AR Y AT A ORMEIRKDEN TS, REFENRIVFA 7 VA Y NI =7 OREEXTREL T 572012,
WIKTEHR Y 2T 2 (GIS) LERWEY I 2L —a Y Hiz b LIBEEW) YA 2 VoWt y N T =27 ORI Y AT L%
Wi U720 RV AT 2 ONRIE, BREWLBA Y b — 27 TOTELEIETD LIS HERE & kit — B L CElici s
CETHD, KFHHY AT ALY, SEEERVFA ZIVF Y b T — 228 BRI M5, 9 I1F 2 fi i B 0%,
FBMHREE oo Tze ARTIE, VAT 2 OE 2 & NZHAFHG 2 HiET 5.

Abstract:

It is required to establish a “recycling-based society” in the 21st century. Development of effective inverse logistics networks
and recycling systems in consideration of costs and environmental burden is a key issue. This paper describes a planning
system of inverse logistics networks. Application of the planning system makes it possible to evaluate optimized logistics
networks and also the capability of recycling facilities by using actual operational data. It is difficult to attain an optimal solution
for the large-scale and complex problems of an inverse logistics supply chain, because it involves specific constraints and
recycling requirements often vary. The proposed logistics planning system adopts an effective discrete optimization method.
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 inverse logistics networks for recycling municipal waste plastics.
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Fig.2 Example of inverse logistics network
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Fig.6 Candidate location of new recycling facilities

Table 1 Simulated cases for inverse logistics network

Case number | Waste to be disposed  Candidate site of recycling facilities
1 Miscellaneous plastics A
2 Miscellaneous plastics A, C, D
3 Miscellaneous plastics A, B, C, D, E
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Table 2 Result of simulation of facilities location problem for inverse logistics networks

Number of facilities | Candidate site | Weight (t) | Weight (%) | Distance (km) | Number of vehicles | CO, (t/y)
Case 1 | One facility Site A 3444 100 17 597 377 581
Site A 48.5 14 728 27 26
o Site C 72.8 21.1 872 38 32
Case 2 | Three facilities Site D 2232 64.8 4451 142 156
Total 344.4 100 6051 207 214
Site A 19.9 5.8 272 11 10
Site B 53.2 15.5 419 26 17
. o Site C 48.1 14 482 24 18
Case 3 | Five facilities Site D 1342 39 1550 68 58
Site E 89 25.8 1361 50 49
Total 344.4 100 4084 179 152
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Table 3 Result of simulation of inverse logistics network

Waste to be Number of vehicles
disposed Mon. Tue. Wed. Thu. Fri. Sat.
Combustible | 103 137 4 114 124 114
waste
MlsCfallaneous _ _ 5 55 51 57
plastics

Total 143 137 176 169 175 171

Candidate site of recycling facility: Site A
Candidate site of strage and transfer facilities: Site C, D
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