J. of Korean Inst. of Resources Recycling
Vol. 18, No. 2, 2009, 62-68

> MARMX <
B ABEE BEA fpdel i PR 28 ;R

BRI - RER - TEFE
SUEAT IR T

A Study on the Economic Evaluation of the Recycling of End-of-Life Vehicles'

Mi-Hwa Baek, Hye-Seong Ahn and *Dong-Su Kim

Department of Environmental Science and Engineering, Ewha Womans University

2 o

i APEAk BAdSE A3 Zvk 2lon 200792 1L6009tiE 2T AR Badlsy ke A # e
29 Z7R oA fler A AE ARE LLAL S ZARET At A AT ABE-L o A5A AE 8ol
A B3 BA @ BE T ARE dHE F sl E3E G 2 A7e 9 A8 E ARE 9 99 He
I ) AsAE AePg W v8-g viwshe AAAY %7HE sk w8 BoAel s, o AgAtel FF, A, v
B 2FRE ALS S e Bl YAk ZoE et &, & A7 dike A AFAE AGEFeEN A& 5
She ZAAY o158 ABIE vt webA e H AbsAt 2 Ao ARgE Tslelof sl /9L BEHY H A
) a4 B ASE W AT 5& IEsicr g Aladr

FHI0] ¢ A AEAL, AL, BAE Bok, vlEHRY

Abstract

Number of vehicles in Korea is gradually increasing and it exceeded 16 million in 2007. Holding of vehicles is connected
to disposal, owing to this reason the importance of ELVs recycling has been emphasized. The recycling of ELVs makes the dis-
posal of ELVs easier as well as protects environment and it has the alternative effect economizing the insufficient resource. This
study was carried out to evaluate the economic effect of recycling of ELVs compared with disposal of ELVs. The apalysis
showed that recycling process makes a profit in comparison to the disposal of ELVs. Therefore the government has to consider
establishing the regulation related to recycling of ELVs or materials and car manufactures have to develop the efficient dis-
mantling and recycling methods. -
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Fig. 1. Annual variation of the number of vehicles registered

in Korea.
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Table 1. Annual variation of the number of vehicles disposed

year No. of ELV ratio of ELV (%) plants for ELV No. of ELV/plant
'93 308,252 59 86 3,584
'94 352,582 5.6 104 3,390
'95 406,055 55 114 2,880
‘96 489,178 5.8 160 3,057
'97 585,641 6.1 185 3,166
‘98 562,168 54 227 2477
'99 456,191 4.4 259 1,761
'00 455.592 4.1 277 1,644
'01 461,621 3.8 291 1,586
‘02 462,996 3.6 300 1,539
'03 549,250 39 310 1,772
'04 509,308 35 323 1,577
'05 528,998 5.0 357 1,482
'06 528,840 34 373 1,418
'07 570,721 3.6 391 1,460
‘08 654,876 4.0 318 2,059

ratio of ELV = (No. of ELV / No. of registered vehicles) x 100
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Table 2. The factor for cost-benefit analysis

Recycling of ELV

Disposal of ELV

- ELV disposal cost
- Transportation cost

t -
Cost fotemal Cost - Shredding cost
- ASR disposal cost (landfill, incineration)
External Cost - Environmental pollution and influence
Internal Benefit | - Recycling products }
Benefit (parts, metal, nonferrous metal, scrap) sale

External Benefit

- Reduction for landfill cost of vehicles waste
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Table 3. The price of nonferrous metal

Copper Aluminum Stainless steel Brass
Price (won/kg) 4,800 1,800-2,050 1,450-1,550 2,300-2,500

Table 4. The price of metal and nonferrous metal scrap

Highest price

Average price Lowest price

- Ratio of steel recovering for A-Press (b): 0.876

Steel scrap (won/ton) 330,000 240,000 150,000
Nonferrous metal scrap (won/ton) 1,700,000 1,450,000 1,200,000
+ Amount of recovered steel from dismantling process (A): 185.8 kg
- Amount of recovered steel scrap from shredding process (B) : (a) x (b) : 390.2kg

+ Amount of steel scrap recycling from ELV (C) = (A) + (B): 576kg

+ Amount of recovered nonferrous metal from dismantling process (D): 1kg
+ Amount of recovered nonferrous metal scrap from shredding process (E) :

+ Amount of nonferrous metal scrap recycling from ELV (F) = (D) + (E): 56.2kg
- Amount of steel and nonferrous metal recovering for A-Press (a): 445.4kg

- Ratio of nonferrous metal recovering for A-Press (b): 0.124
Composition ratio of steel and nonferrous metal : 63.4%
¥ Assuming that composition of steel and nonferrous metal in the vehicle composition is same

1 9% = 0.876 : 0.124

4454 % 0.876 =390.2 kg

(a)x (b) : 552kg
4454 x 0.124 =552 kg

Adeo1E= A 18 ¥ A 235, 2009
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Table 5. The dismantling cost of ELVs'?

Direct cost General management cost
Item won/vehicle Item won/vehicle
Labor cost 13,079 Labor cost 36,328
Employees welfare 1432 Employees welfare 2,403
Insurance 1,578 Travel and transportation expense 817
Ta"lf;h::: Tﬁar‘;‘;bhc 301 Communication expense 1,336
Articles of consumption Expense 625 Water, lighting and heating 803
Consumption material Expense 824 Tax:;ﬁ;r:; ti);axpgl;blic 3,005
Power cost 2,100 Depreciation cost 11,986
Equipment repair expenses 3,739 Supplies expense 533
Waste treatment cost 19,885 Vehicles maintenance expenses 2,403
Management expenses 10,614 Books printing expenses 602
Advertising 125
Entertainment expense 3,338
Repair charges 1,606
) ) Insurance premium 1,960
Commission expense 1,309
Miscellaneous expense 692
Total 54,177 Total 69,246
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Direct cost (A): 54,177 won

General management cost (B): 69,246 won

Dismantling cost per vehicle (C)=(A) + (B): 123,423 won
Dismantling cost per ELV weight (D)= (C)/1450kg: 5.12 won/kg
Weight per vehicle (kg) (E): 1,110kg

Dismantling cost of ELV (F) = (D) x (E): 94,483 won
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ol 209/kgS &8 12,3340 2 A3

A-Press amount (A): 616.7 kg

Carriage-out expense per kg (B): 20 won/kg

A-Press carriage-out expense (C)=(A)x (B):
616.7 kg x 20 won/kg = 12,334 won
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Shredding cost per kg (A): 100 won/kg
A-Press weight (B): 616.7kg
Shredding cost (C)=(A) x (B):
100 won/kg x 616.7 kg = 61,670 won
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Incineration amount (A): 35.0kg

Landfill amount (B): 141.6kg

Incineration cost (C): 200,000 won/ton

Landfill cost (D): 70,000 won/ton

Incineration disposal expense (E) = (A) x (C): 6,993 won
Landfill disposal expense (F) = (B) x (D): 9,913 won
ASR disposal cost (G) = (E) + (F): 16,906 won
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Table 6. The result on economic evaluation of ELVs

Benefit (won) Cost (won)
Part sale 240,000
ELV dismantling cost 94,483
Highest price 190,080
Steel scrap Average price 138,240
Carriage-out expense 12,334
Lowest price 86,400
Highest price 95,540
Nonferrous metal Shredding cost 61,670
Average price 81,490
scrap
Lowest price 67,440 Landfill 9,913
ASR
Highest price 524,620 . S
disposal cost Incineration 6,993
Total Average price 459,730
Lowest price 394,840 Total 185,393
Highest price : 340,227 won
Net benefit (won) = benefit - cost Average price : 274,337 won
Lowest price : 209,447 won
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