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Comparative Analysis of Reverse Logistics System between Korea and Taiwan - With

Particular Reference to Waste Battery

Chi Yang Kong

Department of International Commerce & Logistics, The Graduate School,

Pukyong National University

ABSTRACT

Over the past 20 years, the challenge of proper disposal methods for waste batteries is an
escalating concern due to its potential to pose environmental hazards. In 2006, the European
Union (EU) promulgated the Battery Directive and introduced the Extended Producer
Responsibility (EPR) system, which stipulates the roles and responsibilities of battery
manufacturers and related industries in the operation of reverse logistics of waste batteries in
manufacturing, distribution and sales, and recycling. This has prompted the transformation of
waste battery disposal in many countries from burial to full recycling of waste batteries, as well

as the long-term goal of the sustainable development of resources.

South Korea is one of the centers of technological development in the modern world. High-
tech products made by domestic manufacturers are loved worldwide. In Asia, Taiwan shares
similar technological strength with South Korea, the two often being compared. In recent years,
South Korea and Taiwan have considerable exchanges in the operation of the reverse logistics
system of waste batteries. To provide an efficient solution to improve current waste batteries
reverse logistics management, this study will explore the operation mode of the two countries,
through investigating and analyzing the disposal behavior and environmental awareness of the
waste batteries of the two nationals.

Research methods: First, this study reviews the current status of government policies and

regulations, management organization and operating methods, and current operating results

vi



of the reverse logistics system in South Korea and Taiwan. Next, a questionnaire survey
focuses on waste battery recycling was conducted in both countries. The content of the survey
includes three levels. 1. The current status of battery usage habits in both countries 2. The
current status of using conventional battery recycling boxes and the inconveniences during
use. 3. Average knowledge level of waste battery recycling and acceptance of relevant
information in the sample population. Survey results are examined and analyzed through t-

test and cross-analysis.

Research results: After comparing the current status of the waste battery reverse logistics
system between South Korea and Taiwan, this study found that although the central
government of South Korea has comprehensive policy planning, it is hard for the regional
government to implement those regulations. Potential reasons include the lack of incentive
programs and low waste batteries recycling sites. The results of the questionnaire survey show
that Korean citizens have a better understanding of the use of batteries compared to Taiwan
nationals, but they are less concerned regarding environmental pollution caused by waste
batteries. On the other hand, multiple defects of waste battery recycling facilities in South
Korea include the poor design of the recycling box, incomplete disposal instruction,
insufficient disposal locations, all lead to the result of a low overall recycling rate of used
batteries. This study recommends that South Korea should establish a convenient waste battery
recycling system, and actively educate and promote knowledge about waste battery recycling

through incentives to achieve environmental protection and sustainable development of society.

Keywords : Waste battery, Reverse logistics system, Sustainable development.
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o) 7H(V=240) ! g -
F zu H]-&(%) 47.5% 52.5% 92.732""
(N=447) Hlz 187 20 (dr=1)
= (N=207)
H] & (%) 90.3% 9.7%
W 1 239
o] THN=240) -
2| 5} H] (%) 0.4% 99.6% 0.011
(N=44T7) HE 1 206 G/l
S (N=207) -
H]| E(%) 0.5% 99.5%
Hz 23 217
o) 7H(V=240)
71& H] (%) 9.6% 90.4% 18.115***
(N=447) CIk= 1 206 (dr=1)
3 (N=207)
H] & (%) 0.5% 99.5%

p* <., p**<.05 p*** <01

A G5 AE ol& wiE A gk wakEA ARE B4, b
240 ¥ ZF, A¥ol vt SHAE 205 H(®54%)°lH, Aol itk
SHARE 35 (14.6%) 2.2 Ve 3= 2079 5, A Eo] dukeE A=
183 ™8(88.4%)°I™, Aol vt SHARE 24 H(11.6%) o2 YEFITE
WAHRA S AFEET 2 7 0867 oW, Fo8E 352 o8 oo
p>05 o|BE wAd wE FyrFAAg o]& wiE A= Aolrt gl
Ao 2 Ve

e

_
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<E 439> FARTEAT o8 E Y TARY

=
BT AT ol & wWE A
T - - ° AA |7l AF 22
A Aok
ol W 205 35 240
o] TH(N=240) e - - -
= (%) 85.4% 14.6% 100.0%
7t —_— W 183 24 207 0.867
SH=H(N=207) - g
H] (%) 88.4% 11.6% 100.0% | (@=D)
4 H e 388 59 447
‘__Z
H] (%) 86.8% 13.2% 100.0%

p* <, p*¥* <.05, p*¥** <01

= A% A4A] A A e o wxkiA AdE B, oiwk 240 ¥ 7
AAA WA A2l 9 213 H(88.85%)0] Hobr AiFFEAEel W=
Hhi o2 714 Wol Suksiin) Adubrezlel] wlRit) 13 H(54%), NF-et 2ol
Bl WY} 9 H3.8%), 71EF 5 HW(2.1%) 0= vERdth d=F 207 1
A7) WA A H 160 H(77.3%)0] Bobx AatrAst Maths e R
7V Bol SHalgith dnkzie7]o] BTt 35 H(16.9%), e} 2ol delEA el
WA 11 H(5.3%)°1™, 71EF 178(0.5%) w22 VFERRITE 3 mxRiAlS AFsH,
2 A 18.14 o, fol8kE 000 02 frojAdo] p<0s o]BRE Aol whE 77X
WA Az el = 2Pt Al Alow Yepsth

<® 440> FAARA AN A2 B TR

A wAA] A2 YH
=] 2 L ,2
T Qs Zgi? @%iﬁgm% e AA | Tl Al i
S v=240) H e 13 9 213 5 240
= HE(%)|  5.4% 3.8% 88.8% 2.1% | 100.0%
& v W 35 1 160 1207 | ggige
- 0 E(%)|  16.9% 5.3% 77.3% 0.5% | 100.0% | (d=3)
A H e 48 20 373 6 447
H&(%)|  10.7% 4.5% 83.4% 1.3% | 100.0%

p* <., p*¥* <.05, p*** < (]
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oA HAHLA A Ae] gles W A Wy wd wAEA
Ag B, g9k 2407 T, HA-4A] At ARTe] S W 149 7H(62.1%)°]

A mol withs S /M el Stk ReleAR ol WEs

Wtk 42 H(188%), Uubxdlz] WYY 31 W(129%), WHFe o]
253k Blat) 15 H(6.3%) =22 ekt 3= 207 W =, @444
Aatrrgel 9l W 85 W@L1%)ol dnkze|E Wit W T
o] SHSIth Alg Rol Bt 74 H(35.7%), Sl ATH doll MR
WY 34 W(16.4%), ek 2ol ZElAgedl BT 14 H(6.8%) o=
YUERTE 2 waREAlS ASE R, o 32 49.76 °lH, F-98E 000 o=

fo)Adoe] p<0s olmE WA w2 A WA Az Wyl xjolr}

e Aoz veikth  wakid 2ok < 440> EdE HluskA
S ISl HAAR] wEA ulE durgy]E Wl Adke] 9,
g, AEXAM SEAE TRR CREHSFA sorHe A BT,
“Ant2gziz ved kEue? o g2 digS el syl g Sl
Ak JAAdA BeuE Ade 75T SdldlA oA es ojsjord

A& B TRl S BElA Aste Havt vk
<E 441> ZHHARA] ATEAR] Y oe] Azl By wARY
HAAQA BatrAge] slswo] A B
TR 51| 12 A | Tl Al
A28 7] ZHQETQJF %f] i?%} LZLEO Y
ZEO] Oj_oﬂ a—]l:« “3"\:‘1:]'
Hl = 31 15 45 149 240
o TH(N=240)
= Hl & (%) 12.9% 6.3% 18.8% 62.1% | 100.0%
4 . W% 85 14 34 74 207 | 49.76™"
S (N=207)
H&(%)| 41.1% 6.8% 16.4% 35.7% | 100.0%| (df=3)
H e 116 29 79 223 447
A
Hl & (%)| 26.0% 6.5% 17.7% 49.9% |100.0%

p* <., p*¥* <.05, p*** < 0]
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243 AARA AFEAT BEL Fat olfol dF mAEA
Q
[e)

S|
Ads HY, oivk 240 W F, #AAGA AreAT &8 Eeke ol
117 "@88%)°] AitrAd flvhs olfo2 7 ®ol owHesitt &
LA A] Tt 76 TB(31.7%), ol HAIF =T 47 B(19.6%) O E LpENRE
g 207 W %, HARA BarrAT €8 Eolke hrml%@mmm1z1
Yx Fethe olfor 7HE #el sHEekddd. # deAA Fsky
66 M(31.9%), BTFA%H YITF 40 H(193%) o0& el B axpEA S
AN R, P G2 56.04 0], F-23E 000 22 F2o]Ado] p<.05 o] B2 A o]
W A4 AFEAT BE B olfels Aolrh g o=
vebdth webd] @se AdAA AFEAT AHEA 7S BHALE
el HAAA AyrrAgTel gle 3 Bup Aot sto] & HolA| 7]
ol &8-S sk A3 gRlE Ak

<#E 442> FAARA AT AT B8 X ol wxHEA

HAAA ZFFAT S8 Rk olf
b7 AR | | wd | @ gexx | 9 TrelAEY
STk A% = etk
Hl % 117 47 76 240
o] TH(N=240)
= HlE(%)|  48.8% 19.6% 31.7% | 100.0%
7t IR 40 101 66 207 | 56.04™
S (N=207)
H]£(%) 19.3% 48.8% 31.9% 100.0% | (df=2)
H e 157 148 142 447
A
H]&(%) 35.1% 33.1% 31.8% 100.0%

p* <, p** <05, p*** <01

1
stazel] EAo] olrh= SHARE 20 WO.7%)°lH, Shule] EAe] glvke=
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oHART 187 18(90.3%) 0% WERRT & wAkeA e A
2495 oju, Fo|EHE 114 O & fFolAo] p>.05o|BnE =4

ATFFATE B Fa-stuls o7k gl Ao Vet

A0 HAAA GFFATS B Fa-s|Abe] oisk wAEA AnE
HH, vk 240 8 5, 3|Abel]l EA o] rh= SHARE 64 H(36.7%)°1 M,
3| Atel EA o] itk A= 176 H(73.3%) 02 YERGTE Sk 207 W
=, 3Atel EFHo] uiE SHAE 42 ™ (20.3%)°]H, 3] Aol EZ o]
U= SHAE 165 H(79.7%) 2.2 YEFRTE & WA S AFe A
Ve 298 olH, F&E 114 07 FolAo] p>.05 0|2 =F o uE
HARA AytFAS & Fh-3Ald = Aot fle Aoz UEw

O:

p

=437 AAAA AtEATS 2 FhAH| gk wakEAM AdE
HH, gk 240 1§ F, A A 24 0] Jdthe= SHAE 201 H(83.8%)°] ™,
Hol o] A o] glvf= SHA= 39 W(16.3%) 2 UEhgtl 3=k 207
<, " Ao Utk SHARE 6 W29%)olH, HH EA o
St SHAE 201 H97.1%) 22 HEEgTh 2 aAREAS SR
0B 292202 o]H, FoEE 000 22 F-2]X 0] p<.05 ©]
A DA ArrATS B Aa-A el = Aot e Aem yEks

A AQGA GreAdhe ¥ G- vEd diY wAkEA A3E
HH, vk 240 B, PwkECl] 24o] s SHARS 85 W(35.4%)°1H,
thutEel] EAo] glvke SHARE 155 H(64.6%) 2% VFERTE §h= 207 W
&, W@rtE] LAe] glthe HAE 25 H(12.1%)0]w, HErtEd] o]

A= SHEHARE 182 H(87.9%) .2 YERGth B waRAS s R,
RS 32632 oW, fo3HE 000 ©2 Fodo] p<05 o]mE o] uE
HAHRAA AF5EATS 2 Aa-dgdulEd| = ZJol7) = Aoz YEly:
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b
oF
(o,
2
=
:

il

A AAQA AeAds & A g Ak Azt
K g 8

o dv= AR

=

b

S
™H(3.3%)°]
Bl Aol flths SRR 232 78(96.7%) 8.2 WERRTE #2071 T
el EAo] Qlrhe SHARE 0 W(0.0%)°lH, Wl EHe] glvhe
SHAE 207 %(100.0%) 02 LERTE B mAHEA S AZSum, 2 ghe
7.026 °]™H, 285 009 0.2 FolAo] p<.05 o2 2 F Ao wE HAA
it AEEe 2 Aae-ldols Aolvh e AeE YE

N

A2
HH, divk 240 W 5, FHAE 1—101 = SHARE 13 H(5.4%)°1H,
FHIAE | £40] glths SHARE 227 %(94.6%)3?_ e gt 207
=, FUAE o] o] duhE SHARE 56 H(27.1%)°]1H, FHAE] o] ¥4 o]
U= SEHARE 151 B(7129%)2=2 YERTE xRS ASE|EY,
© AHS 39.859 oM, FOEE 000 02 FAo] p<.05 o|RE A up=

437 HAAAA GAFATS B FAh-2Po| tidt wuatA AHE
B, oigt 240 ¥ T, 230 o] g SHAE 6

S3fo] HAo] givyE PR 234 H(97.5%) 02 YERGTE Sk 207 W
T, <ol ZHo] v= SHAE 2 H(1.0%)olH, 2 Aol
A= SHAFE 205 H(99.0%) 0.2 YEFRTE 2 wAEA S A SR,
Ve 148801, FoEE 223 07 fFoAo] p>050| R ZH o] uE
HAARDA AFFATES B a2 o7t gle Aoz e

430 AR GAFEATS B Fe-AF FE o wakEA A9E
F el 250 itk SHARE 97 H(404%)°1,
T SHARE 143 W(59.6%) 2% UERWTh gt

207 ¥ =, AT FE 2AHo] vk $HEARE 153 H(73.9%)°1H, AT



Felo] EHo] gl WA= 54 H(26.1%) 02 YERTE B maEAL
ASHEH, o 72 50592 o], Fo=HE 000 S8 FoAdo] p<05 o|E®
Aol mE ANHA GrEATE E Fa-AF FHdE Aot A=

Ao v

A HAAA] AFFATE 2 FAAEEG gk wakA AE
B, gigk 240 ¥ F, AP el A o] k= SHARE 20 H(8.3%)°1 ™
Aol Aol gloks SHARE 220 H(91.7%) 22 YERT 3= 207
Aol o] k= FHARE 1 H(0.5%)°1™, AsHd =
fths SHAE 206 B(99.5%) 02 YERGTh 2 wAEAS AFEEd
¥ 7S 15298 oM, G-olgkE 000 ©8 FoAdo] p<05 OB E ZF o ulE
HAAHA] BatrAghs & Za-AspA gedl= Ao|7t e Ao = ey
43 AR AFFATS E Fa-stu, A}, oA, tEntE, 3,
FRIAE, 28, AF FH, AHF F &

E -
Aol tist A= B, tiwk2 240 ¥ =, flol|l HAAES

AR T} A o]
gitkekal 3 SEARs 13 W(G4%)el™, o 4ol duketal 3 SHAR=
227 "(94.6%) 0.2 LERGTE 32 207 W, floll A Fol t BAo
gitkekal b Sk 21 H10.1%)°1M, W 2ol doketal 3 Ak
186 T8(89.9%) . WEFRTE i WAHLAS AFE|EH, o 2 3.536 o],
o2 060 ©F froldo] p=.05 ojRE Ao w}% RE o] A
AADAA Bt ATHS 240 gltel= Aol fle o= Yersth

WAERA AFRE FIgFRoT HW Uve HAAA & EA ug
og] A FAHoR HAFARE B 5 e HbdE, g2 AT
ol Z=uAgH, Qe & ugg oA AN a9 rHEAow
Fogidon dAe e AAAA JEF Aad £ 54 2 5
Utk wEbA, el A HA A Sl A7V s A A
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<9

s &9

o
wol Sk AT

H}FA]

=

| A, A

A

g g2l dEFerd ek it

AAAZE H

<E 443> FTRAAIA AFFAT B 34 mARY

T 2Ao] 9 2ol ¢l AA | FEelA T o
=] 35 205 240
o] 7H(N=240)
B}l H]-£:(%) 14.6% 85.4% 100.0% |  2.495
(N=447) N5 20 187 207 G/
S (N=207)
H] (%) 9.7% 90.3% 100.0%
N 64 176 240
o] TH(N=240)
3| A} H]-&(%) 26.7% 73.3% 100.0% |  2.498
(N=447) W5 42 165 207 G/
S (N=207)
H]|E(%) 20.3% 79.7% 100.0%
Nz 201 39 240
o) 7H(N=240)
g H] & (%) 83.8% 16.3% 100.0% | 292.202***
(N=447) W 6 201 207 @~
3 (N=207)
H]£(%) 2.9% 97.1% 100.0%
Nz 85 155 240
o) 7H(N=240)
N3 uE H] & (%) 35.4% 64.6% 100.0% | 32.632**
(N=447) = 25 182 207 @~
3 (N=207)
H] £ (%) 12.1% 87.9% 100.0%
Nz 8 232 240
o) 7H(N=240)
) H] (%) 3.3% 96.7% 100.0% | 7.026™*
(N=447) N 0 207 207 (/)]
3 (N=207)
H] £ (%) 0.0% 100.0% 100.0%
Nz 13 227 240
o TH(N=240)
= A H] & (%) 5.4% 94.6% 100.0% | 39.859™**
(N=447) N 56 151 207 (C/d)]
3 (N=207)
H] £ (%) 27.1% 72.9% 100.0%
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W 6 234 240
o] TH(N=240)
o3 H]&(%) 2.5% 97.5% 100.0% 1.488
(N=447) N5 2 205 207 G/
S (N=207)
H] (%) 1.0% 99.0% 100.0%
Nz 97 143 240
o TH(N=240)
AF 9 H] (%) 40.4% 59.6% 100.0% | 50.592***
(N=447) = 153 54 207 @~
3 (N=207)
H] & (%) 73.9% 26.1% 100.0%
H] - 20 220 240
o) 7H(N=240)
A &49 H] (%) 8.3% 91.7% 100.0% | 15.298**
(N=447) N 1 206 207 @~
3 (N=207)
H] & (%) 0.5% 99.5% 100.0%
N = 13 227 240
o] 7H(N=240)
9ol o} gk H] £(%) 5.4% 94.6% 100.0% | 3.536"
(N=447) HE 21 186 207 G/
S (N=207)
H] (%) 10.1% 89.9% 100.0%

p* <., p** <.05, p*** < (]

=43 (3 7P 7k B AT Sl oigk wakEA AdE 1Y
Higk 240 ¥ =, A 7S 7Pk At A” 5 151 8(62.9%)°] dthar
b wol SHEsith EEY 75 W(31.3%), Ut 14 H(5.8%) o=
vERstTE g 20778 L, A 7PE ke At A i 157 W8(75.8%)°]
ATk 7Hd wol FEElth RETE 37 H(17.9%), It 13 H(6.3%) O
UERSTE 2 wxREAlS AFEEE, o 7k 1067 oW, F9EE 005 &2
fFrefdoel p<0s olmE wHo] wE HUHAA G AT F§ K=
olfrol= AfolZt e Ao yehdth webd el HIk Tk
ATl e AL AuAAE Az EeulE Eske 9 2919

w7]7} o e,

-

fyow
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<E 44> FHH G Ve AREAT HF 2R

A 7V 7k A AE 5
T AA | FFol Al o2
A ot 2ET
Wz 151 14 75 240
o] TH(N=240)
= HIE(%)|  62.9% 5.8% 31.3% 100.0%
7 EIk 157 13 37 207 | 10.67°
S (N=207)
H]E(%) 75.8% 6.3% 17.9% 100.0% | (df=2)
N 308 27 112 447
A
H] (%) 68.9% 6.0% 25.1% 100.0%

p* <, p** <05, p*** <01

=23 A A7 GA FegA AR 1 o otk xR AdE B, v
240 ¥ 5, AR HARA EHsA BA 1 SolE4e] e sHAE
141 "(58.8%)°lH, Eol4lo] Qv SHARE 99 H(41.3%) o= LpeRst
g 207 W 5, AN HAAA g7 AF 1 50134 0] v SHAE
18 H(8.7%)°1H, oA o] flth= AR 189 8(91.3%) .= YEHHt: &
WAHEAS AFE R, 2 12150 oW, FoEE 000 o7 oAl
p<05 °o|B& Ao W& HHHA Byt Ast &8 Fske olfol= zkel7t
UE Aom YER

<E 445> FARY AARA BeleA BA 1 IARY

AR HARA] BEgA 431
T = - AA | FFelAF o
S0l 2ol 9] S0l 2ol g}
y W 141 99 240
o —
o TH(N=240) v - - -
= (%) 58.8% 41.3% 100.0%
7 . Nl 18 189 207 | 121.50"
{;‘L(NZZOD S (o 0 0 0 a
H] 2(%) 8.7% 91.3% 100.0% (df=1)
r W 159 288 447
7% %
H] (%) 35.6% 64.4% 100.0%

p* <, p** <05, p*** <01
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