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Abstract

In this paper, we studied about an consolidated transportation model to transport EOL
(end-of-life) electronic household appliances for recycling in South Korea. The objective is to
minimize the total traveling distance of the vehicles transporting EOL electronic household
appliances collected by local authorities and major manufacturers distribution centers to assigned
R/C(recycling center) in South Korea. Current reverse logistics for recycling EOL electronic
household appliances is operated by local authorities and major manufacturers individually, and it is
inefficient for the following reasons: excessive traveling distance, transportation cost, low truck
capacity utilization, and so on. The presented model is developed to solve this problem. We apply a
integer programming to solve this problem and present computational results using actual field data.
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Table 2. The number of EOL goods collection centers
that are assigned to regional R/C’s

R/C 20054 200641 20074 20084
MRC 52 56 Al 60
ARC 31 28 30 22
CRC VAl 78 82 65
HRC - 23 29 43
Al 154 185 212 190
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Table 3. The amount of EOL goods shipped from each
EOL goods collection center to regional R/C's(Unit :
pallet)

R/C 200544 20064 20074 2008
MRC 22,908 26,241 26,615 24,872
ARC 16,225 21,170 25,431 15,499
CRC 34,650 29,538 21,619 29,694
HRC - 7,700 9,857 15,389
A 73,783 84,649 83,421 85,453
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Fig 1. The change of number of deliveries between
regional R/C’s and EOL goods collection center
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Fig 3. The current transportation method from
collection centers to R/C's
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Table 4. Comparison of number of deliveries between
the current metnod and the new consolidated method

H oy & 8& 1M Al B1e
o | 1,491 | 3,415 - 4,906 -

2| 58 1,614 | 4,014 - 5,628 | 14.7%

8 5-11 | 1,614 - 3,211 | 4,825 | -1.6%

5| 88 - 5,725 - 5,725 | 16.7%

8-11 - 1,710 | 3,211 | 4,922 0.3%
3 | 1,994 | 4,442 - 6,436 -

2| 58 | 1,148 | 5,230 - 6,378 | -0.9%

8 5-11 | 1,148 - 4,184 | 5,332 | -17.2%

6 | 88 - 6,570 - 6,570 2.1%

8-11 - 1,340 | 4,184 | 5,524 | -14.2%
o | 2,261 | 5413 - 7,674 -

2 5-8 | 1,082 | 6,358 - 7,440 | -3.1%

8 5-11 | 1,082 - 5,086 | 6,168 | -19.6%

7 | 88 - 7,676 - 7,676 0.0%

8-11 - 1,318 | 5,086 | 6,404 | -16.5%
3 | 2,020 | 3,069 - 5,089 -

2| 58 409 3,875 - 4,284 | -15.8%

g 5-11 409 - 3,100 | 3,609 | -31.0%

g | 88 - 4,832 - 4,832 | 5.0%

8-11 957 3,100 | 4,057 | -20.3%
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Table 5. Comparison of total traveling distance between
the current method and the new consolidated method(unit

Wiy | BE 8E = 2z =8
sal | 267,244 | 727,411 - 994,655 -
2|58 208,793 | 690,843 - 899,636 | -9.6%
85—11 208,793 - 552,674 | 761,467 | -23.4%
5|88 - 860,692 - 860,692 | -13.5%
11| - 173,401 | 549,832 | 723,234 | -27.3%
slaf | 335,303 | 919,021 - |1.254323] -
2|58 93461 | 982,712 - |1,076,174| -14.2%
85—11 93,461 - 786,170 | 879,631 | -29.9%
6|88 - |1,057958| -  |1,057,958| -15.7%
11| - 99,056 | 767,122 | 866,178 | -30.9%
Sla | 347,504 (1,044,734 - [1,392,238| -
2|58 | 81836 [1,140,681| -  |1,222,517| -12.2%
85—11 81,836 - 912,544 | 994,381 | -28.6%
7|88 - 191864 - [1,191,864| -14.4%
811 - 82,396 | 887,575 | 969,970 | -30.3%
S8 | 292,125 | 466,479 - - -
2|58 | 61586 |549,076 - - -19.5%
85—11 61,586 - 439,261 | 439,261 | -42.2%
8|88 - 585,234 - - -34.6%
811 - 111,258 | 376,780 | 376,780 | -45.7%
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B 6. S LD SSsleiel & 284|8 dlw (T ¢ Bk
Table 6. Comparison of total transportation cost between
the current method and the new consolidated method(unit
- one million Korean won)

A i IFe| | dEEl | B8 Ay
iy 233 1,018 1,251 -
5-8 268 930 1,198 -4.2%
2005 5-11 229 778 1,006 -19.5%
8-8 281 951 1,232 -1.5%
8-11 241 799 1,041 -16.8%
il 306 1,284 1,589 -
5-8 307 1,161 1,468 -1.7%
2006 5-11 256 943 1,199 -24.5%
8-8 322 1,169 1,491 -6.2%
8-11 271 957 1,228 -22.7%
il 365 1,432 1,797 -
5-8 359 1,326 1,685 -6.2%
2007 5-11 297 1,074 1,371 -23.7%
8-8 376 1,317 1,693 -5.8%
8-11 314 1,072 1,386 -22.9%
il 239 749 989 -
5-8 208 656 864 -12.6%
2008 5-11 170 535 705 -28.7
8-8 237 647 884 -10.6
8-11 199 543 742 -25.0%
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Table 7. The amount of EOL goods shipped from EOL
goods collection centers per EOL goods collection center
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