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Abstract : This study assesses the strategy and performance of Eco-industrial Park (EIP) initiative implemented by Korea Industrial
Complex Corporation (KICOX) with the support of Ministry of Trade, Industry and Energy (MOTIE), Korea since 2005 to 2013
and recommends future directions. After the concept of EIP based on industrial symbiosis (IS) is introduced, the background and
implementation procedure of the EIP initiative are described. Then, economic and environmental achievement was assessed. During
the project periods (2005-2013), 449 industrial symbiosis project were explored, among which 296 projects have been imple-
mented. Among (Of these 296 projects,) them, 244 projects have been completed in which 118 projects have been commercialized
which shows 48% commercialization rate of the completed projects. Through these commercialized projects, around 311.1 billion
won/year of economic benefits and reduction of waste - by-products of 828,113 tons/year, wastewater of 215,517 tons/year, reduc-
tion in energy consumption of 250,475 toe/year and GHG emission reduction of 1,107,189 tCO,/year were achieved. This results
confirmed that EIP initiative based on industrial symbiosis can enhance eco-efficiency of industrial parks and harmonize economy
and environment. However, there are obstacles like absence of interagency coordination and cooperation, laws and institutional
barriers, increased demand for local governments, funding for project investment. Thus, to utilize EIP initiative as a strategic tool
for competiveness and environmental management of industrial parks, it needs intergovernmental collaboration and interdisciplinary
approach to lower barrier in implementation.
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Fig. 1. Conceptual diagram of the EIP>'®
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Table 1. Comparison of the conventional industrial park and
the EIP?
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Community conflict Community friendly
Z5E A7 W) AT FAY 7hol| o] 85 E w7

E(Wi)o] W) oi7]1A slat 125E wfEE w71 5W)
2 ARARI TR O] A dellA] A 214} 20 AR
o7 FEHI, At AR G QoA 7| BW)
o2 3ake] AUR)OE o GHTk o|iEt H7| %] 24
o7 B8-S B & H7|E EHWe + We + We')o| 7
233, F AAEFR: +Re +Re) 2 AR S ek
wHpA] AEAFA TR 2] AFA 582 AbAA] 2] AE aas
27t % Sl

LeER *“EH*P%‘EWE =8 % oA wgs F3tol
RS 2 et A 9 ofuix o] An|ep w7 20| Hhay
o Hasjis A8 BAoR N7 ARl AHR
wh opu el HE ArekAe] A Alaolw TgEw ek
AFAQ x| et YA ATAE vhefet SHolA Bl

o)

stod, 2to]E Ae|stH Table 13} Zro] @oF3t 4= 9t
whepa] YA X]% 7]% o] B& FAMLATE B
oo w2 AAA 9 e A aakel iy Y

4=ﬂsﬁ,%mnﬁdﬁy?%%%ﬁﬂ&@%ﬂ%;g
A2k A, FPAT FRlo] ot A&7 WA
& ol 4 ek

2.2, ¥ Mo} o 7}ut

i3

2.2.1. M= Mo}
7192 a5} ol YAE ARESto] AlFH AH|aE A4t
sto] Ao =N, o] %}%’8}% o7 Bx=E gtk
o|e} e ArtabolA L PEdol WASHA =H=d], 1
sy Hese s vl g8 2

o= >3i

R

=3P YR

i=1 i=1

+E+W+0) (1)

n o FAA o5 P : AME 9] 717
R; : A-dH]-& Ei : oyXx] v|&
Wi 3 3e vjg O : *YH|&

agua /g olge 1 el mE o] Fdsitt
H D AHEO] U] o 7HA, @ ofuA] uEzs, @ Ay
L7 @ AT LA T3 © L9uE gAE
E3| 271517 "k

A

ARAFA A FSAAE JElE o] Qe 7ol AR S
ol A A - 39 AETHES welAW A, ol
A #7242 vE&S dsHA Hol AAA ARE
= 7 Stk & AFIEA0] o] RojA)7] AL VI AuEe
(baseline scenario) 2 SFal AFGFAY o] o]|FojR B o] Ak
S Aue] 0] AFHE, AHLHE, AU A HE, H7]E
Aele]g B gugo] HIlE o|gsto] AT o ok
A YEY A FHAY 9 o] &ollA AGEA A Al
2] @ (baseline scenario)?] ©]-22 ZsFo 24 Ay A}
olo] BAH G ok Aoz vy 4 ek

tlo X flo
i

O

Lb+ Wl)+QF))) (2)

B A A ?é*}u & Ay e
Bl

EE=Y,(W,+ A4, +w,) 3)
i=1

EE : 37427 93 Wi A vl EE

A o7 BiEE wi @ H7]&

AR FEAIP o= Qlsto] AbdEAY o] o] FofX]|
71 7o v Ay 2o} /\}mﬂi Qlste] AtgEAYol o]
Folzl 2o AR 5 Alue] 9] 7 viEE, o
71 W=, w7lE ST 9 AYFe Haste] FEAR
9,] §j—7ﬂX—] 036‘]:—9— _Tiﬂ7]-‘5‘]— 2 0]1‘4— /\]Aﬁi’_/lﬂ 3;5;94 §]—7g7(—] Og
ol A AFAFAY Z(baseline scenario)2] 274 2] 5}

W @43 GFweS ol At 2ol uehd 4 gt

AEE=EE,— EE, =

(Z m,a+ZAi,a+Zwi,a)

i=1 i=1 i=1

§]m+24ﬁ2w )

i=1

a : AHRIAEA] A & AlGE| e
b AEARIEA] AR A Al e(H o] 2kl ALt
2l2)

CHEHetAd 283X | M|1363 M125] 2014 128

, 805



806

J. Kor. Soc. Environ, Eng.

UED - 2y - sy

3. E|Ltat ME MHEX] FEAIY

3.1 AtEAE

Seutel e ek FEAYS 2005 RE 201997
A 3EAR S, AdE] W 7)Y 2F E FEAY
o] 719kl AAE ool e dE PSS HAFHER o
T Mtk FEANIY WA A W B3 Fig. 29 2o
W, 1l AT T AMARI(05~'09), 28kl
Fo AHALLA FEC10-14), 38 = T2 ALY
A 2E (15 19)E HRE ARJo] 23 Foleh. P

e A ATEARY OB AR(ED), AHH), 4
T MO AHBAE dAOR 2005 11ge] Al gle

Table 2. Target industrial parks about the 2™ phase develop-
ment projects of the EIP'*

Industrial parks

Regions

Hub Spoke or Sub
Metro- Ansan, Keom-jun, An-sung1-2-3, Song-tan, Po-
politan Siheung  seung

Asan, Dae-juk, Dae-san, Seo-san, In-ju, Cheon-

Hyundai steel an2-3, Tang-jeong
High-tech, E-tech, Dae-so, Dae-poong,

Chung- Gwang-h lwol, G So-i
cheong Ochang wang-hye-won, I-wol, Geum-wang, So-i,
hi-tech Maeng-dong, Jeung-pyeong, Pu-yong,
Osong Bioscience Technopolis, Cheong-ju,
Hyun-do
Sungseo  Dyeing, Seo-dae-gu, Dal-sung1-2
Daekyeong )
Pohang steel Oe-dong, Gu-mi, Wae-gwan, Da-san1-2
Ulsan mipo, Mae-gok, Sin, Gil-cheon1-2, High tech
Onsan vally
Dongnam M .
yeongji, - : - r
Noksan Shin-ho, Sa-sang, Shin-pyeong, Jang-lim
Wan-ju, lk-san1-2, Jeon-jul-2, Jeong-
Gunsan
Honam eup1-2-3
Yeosu Gwang-yang, O-cheon, Hwa-yang, Dae-bul

1st phase Pilot period

2nd phase Diffusion period
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Pilot on 5 industrial complexes

Fig. 2. Staged goals for the development projects of the EIP2?

2010.6~2014.12
Diffusion on 46 industrial complexes

2015.1~2019.12
Construction of national EIP network
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Ministry of Trade, Industry & Energy External assessment

Annual progress
evaluation of EIP projects

Establishment of EIP general policy

Assessment committee 3808
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Evaluation of performance of regional
offices

Project evaluation, Review
of key issues

* Gyeonggi EIP

¢ Chungbuk EIP
* Chungnam EIP
* Jeonbuk EIP

* Jeonnam EIP

* Gyeongbuk EIP

Regional advisory committee

Regional

Review, advise and recommendation
EIP center

for Regional projects

* Daegu EIP
» Ulsan EIP
* Busan Elp
Network impl tation &
Administration Network identification = an err.len =
monitoring

Fig. 3. Organizational structure of EIP initiative **
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Resealrch Research Negotiation among Co’s
Bottom —up Project funding funding
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University, Research Local
institutes & Company government
Fig. 4. Implement system of the development projects of the EIP in Korea *
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Table 3. Status on the development projects of the EIP in Korea

Classification Sum Gyeonggi Ulsan Busan  Jeonnam Jeonbuk Kyeongbuk Daegu Chungbuk Chungnam
Founded project 449 52 82 29 97 34 65 39 49 2

1 stage 175 26 52 - 48 - 28 - 21 -

2 stage 274 26 30 29 49 34 37 39 28 2
Selected project 296 36 65 20 53 20 48 19 33 2

1 stage 116 15 41 - 27 - 21 - 12 -

2 stage 180 21 24 20 26 20 27 19 21 2
Selection rate 66% 69% 79% 69% 55% 59% 74% 49% 67% 100%
Ended project 244 28 56 15 48 14 40 14 29 0
Processing project 52 8 9 5 5 6 8 5 4 2
Commercialized project 118 11 27 8 25 9 19 8 11 0
Commercialization rate 48% 39% 48% 53% 52% 64% 48% 57% 38% -
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Tabel 4. Status on the commercialized projects of the EIP in
Korea
Classification 2005 2006 2007 2008 2009 2010 2011 2012 2013
Commercial-
ized project
Waste/
by-product
Energy - - 1 1 1 6 5 9 10
Water/
waste water
Others

- - 1 2 10 17 20 33 35

- - - 4 7 11 15 24 24

Table 5. Type of the development projects of the EIP in Korea

Project area
Water/

Region Waste/

by-product nergy waste water Others  Sum

Gyeonggi 18 13 2 3 36
Ulsan 37 21 3 4 65
Busan 1 9 - - 20
Jeonnam 42 5 2 4 53
Jeonbuk 16 3 1 - 20
Kyeongbuk 33 9 2 4 48
Daegu 15 3 1 - 19
Chungbuk 13 13 3 4 33
Chungnam 2 - - - 2

Total 187 76 14 19 296
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5 8 FARE Zoke] AlFIHA 9] A

H7lE g Fabs Aenlg daadhe AEabde]
A o] A efulgoll A AR $-o] A efu]8-2 Ak
gotpon, d=vg dgave |Edrede]
oA 2= =82S FYske v8& At
stk 22a S Aste] HrlE 9 fakes Al
sto] et o = TS AqtE avte A2ed Al
=9 M S 285l st olvA B &
2lE] A 9] B9 v A duj= Qe AlqfvE 9 o
Al FHOR QAR AR /%9 ARARSHE 2o A
3102 Atk dla= 2 &2 B9 wHrle 2 A
of AAA mIf AT FAFSHAl A2 u]goll gt d3r
vl e 2 Abgstal, g4 9 HeR QIR YR 3
© ol&< AESste] Huide2a WAstE FiEte
TrlEE Agsklch

AR AR SHE AR A SR FHARY Q] AlF-IA
s dedt BrhgHes A FA14 avtE Table 79
uEb 2l e, 1187]9] Abdehe TpAlof 1539 Ao AH7-H
FH7F T w0l wl-§dAh(oF 1,298.29 /)3t AlatE
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Table 7. An economic achievements project type and of various
EIP division on the development projects of the EIP in

o Fyetn, det % A Be FAr B A of Korea
il\]_ﬁt_)].‘% —EH%—SH%‘L\_{_ HO]-%O]:—Q—E }\ﬂv‘?“?’l—x‘" 7]— 78_831:]0]—/5][ O] Iﬁ_ Economic benefit Investment
3= 9l7] wfitolch Zeu} oA B A, ol F Classicat Resﬁ‘ (hundred milion KRW/year)  (hundred
_ ~ o assification arc -
248 T TR, dSturt FHAP|Re R Fojsta, fng  Cost  New o - miion
reduction  sales KRW)
Table 6. Managing institutes of the development projects of Wé:zt;{] zty_ 109 516 1,184 1,700 997
the EIP in Korea P
Status of managing institutes Type  Energy 41 rer 624 1,351 2,767
Region Private ~ Govern- Research Company Universit Water/tvvaste 3 55 5 60 6
organizaton ment institute pany y water
Gyeongg 0 1 4 o5 6 Gyeonggi 20 1370 1224 2594 1,238
Ulsan 0 1 7 40 17 Ulsan 32 6593 4205 1,0798 1,154
Busan 0 2 0 18 0 Busan 8 559 786 1345 62
Jeonnam 0 1 1 41 10 Jeonnam 40 2125 5966 8091 614
Jeonbuk 0 0 0 20 0 ;s;] Jeonbuk 10 50.3 574 1077 79
Kyeongbuk 0 0 7 41 0 Kyeongbuk 23 1394 3304 4698 467
Daegu 0 1 1 17 0 Daegu 9 169 1124 1293 70
Chungbuk 1 0 1 30 1 Chungbuk 11 26.8 947 1215 85
Chungnam 0 0 0 2 0 Chungnam - - - - -
Total 1 6 21 234 34 Total 153 1,2982 1,8130 3,111 1 3,770

CHEIEE S E3|R| | HI36A 125 20144 128
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(SF 1,813.09] /el <Ja oF 3,111.19] /de] FA4 &
ket 3,7709] o] ExaE fskolch

AEATH] 199 AAA 53k 2039 Yo w2
FO 7, FAME 15.69 9, oA 33.09 €, 4 4 ¥
2009 o o] HA ot a3t 7HF w2 A
2 Uepyih

A Ardst " 1871 A F w7 =/REAHE IHA|7E
1,700 @/d o= 7P =2 AAE anks veiiglen, o
UA 3A7E 1,3519 4, S 9 #5760 Y/de R
FARET} o 2] AAo] o3t FAH Bt B2 HoE U
Epytch 2HA Ao R v wstH, oYX 2A|7F 174 40.99]
dae] aaks veryiglen, g7jE 9 FARE 2079 o/
|, 8¢ 9 g 1999 o] 53tE Vel oy x| IA o
ogt AAA a7t 7MY w2 AR YERgTh oyt
Aol B9 AAA '] 7]2e] E 5 e A e
7b o2 39 I EL 2o pEoE FAE I I, o]
o RS ujE 9 HS-GRE & 798 T 4 9l

AAA mak= 27719 AMGEE At 5 13710] oy A 1}
ARl AR T] 7HY ko, H-8-H7H659.39 /)
9 At E(420.59 f/d)el o3l oF 1,079.89 ¥/de] 7
AF G5 Aot o= 97l A GARITA AMYGEE &
slo] Ao HAZ JmIpol| oF 34.7%E AA|Ft= 3 olth
AR A7) 25702 Bl Sdh AEARA Y] - 8099
o] AAA aIZ SAAE ko E ¥ HAH a3t
S YeERch Aol 49 FAME ThA 9] A s
7t 21082 HA| AFGSE ke 257 F 84%olH olF
S35 AAA A= 7649 QGO 94% FEOE e
oh. AT oA Ak AT 6219 /de] Aut
S UEt AA 409 Y9] EETE Eokon, HEAR
o] A% #H71E 9 FAE BAZE Ad 36.59 A/ AA|
209 o] EHETE w2 ZOoR FRIE

F2u 9] A AAs Aerh 117102 A4kt A, 7
SR ARISE A7 A2 F7ARd Tl 1,2389 o] &
Aa7E A= 7 =2 ERaITE YE o, o]
Z oA A 5700 23k 1,2239] o] tjREES 24|35}
Aot AT Fe- A7IAIT thy o R Exra st
=2 1,154 og Egkon, oA A 137 &gt
E2HH|7E 1,1019) o2 A7 T} v A2 of 1] A
Ao ogt EAEIF hRE O R VERTE 118719] A}
d3HE ST F FAH] 3,7709 F olv Ao gt £ty
7} 2,767% Y2 73%E Ao, H7lw 9 Faks
A= 9979 YO 264% FEO 2 YETH FAHE O
Al ATt 8202 W Ao vlg ouA] ZA|e] AL
A3} b= 3302 AR A Hou BAats o
& Wo| WA E= Zog Yepylth FAHE HlE| oy
o] EAu7} g2 o] f 2= oA AFYGEY] A9 Ed o]
5 gk v An] 9 FA, 71E fEEE AlAde] d
Qsh, Fabge] - 7|E Adule] &8 e W2 AuE
AH| R Q1% o] &2 rkE

o B

Table 8. An environmental achievements of project type and
various EIP division on the development projects of the

EIP in Korea
Environmental benefit
Classification (ton/year, toe/year, tCO./year)
Waste Water Energy GHGs
by\f\g’;zt;é 802853 22405 12120 487,122
Type  Energy 25280 120,480 238,355 620,067
Wa\;\t/:t\i;;ter 180 72832 ) )
Gyeonggi 46,4040 88,0000 11,1920 452810
Ulsan 234,060.6 4700 231260 1139120
Busan 11,7350 200.0 00 12,8000
Jeonnam 14,860.0 00 20,1980 51,7190
;g;} Jeonbuk 37,0240 79,0070 1872605  450,969.7
Kyeongbuk 3457530 10,9800 00 316,189.4
Daegu 117,117.0 0.0 00 91,8000
Chungbuk 21,1590 36,8600 86980 24,5180
Chungnam - - - -
Total 8281126 2155170 250,4745 1,107,1891

4.2.2. 317X Ma}

At A ShE A TSR] ALY 2] AlFRA o)
gk A aak= A (3)of oste] 4bEsto] Table 8ol U
el gl 118709 Atgste HAE Fato] #H7|E 9
FARE 828,113E/d, &4 9 4= 215,517&/4, oY A
250,475 toe/Wd, 2A17FA 1,107,189 tCO/dS A7sl4T).

H7)|2/5AE 89 A Y A FAbE A aaTt
802,653/ 02 HA A3t 97%E FAdste] H#H71&E/
FAME Azl 71 & 238 Yehlo, 97| E/5AE
A ol B A, o YA, 2ATFS FiEe7) 7zt
Aa s st 53], 2A47EA0] 749 487,122 tCO/
Ho 2 MA| A7) 44% 02 Fow, ol H7|E/
FAREO] &7F B 7]E AA] YA EE COE Afdh=
adtolch o =] TpA|O] -9 o 2] A7FFo] 238,355 toe/
do g AA AdFe] 95% o2 iES A5 S
o, ATEA A 56% E O R VERGTE o || 3HA] o
Al FAREH 7S A 9 & W Hg AgolE anE U
Effjo] AR FE5AYS Boll WA= ARIE A
= BAY f3e FSH 21t Lol 1 £ e H
anE FHste] Uehue Zeg 2elE ok

olggh B2 7t A Aty etol 4] o]Folx ARRISE AJ1to
ol met a7t A vebg 4= ok w71 E/RAE 1)
Ao ArFE; It 2 AT g7 B/ AR A3
o a7F A vrEhutaL, o |q A A o] A3t At =
2 ST oy eF 247 &3] A yERsth
AgER AR g7 E/RAMELS 34575308/ A
HAME O] 7Y =okon, 84 9 H4= 88,000.0/1d.S
2 Ao, oy z|el 247k = 247 187,260.5 toe/d,
450,969.7 tCOy A2 4ol 7 =A YRt
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Table 79] AFH|E 7|20 7 st AHEAH] 195 #7)|
B/RAME 5408, 84 2 #<4= 1407E, oY A] 1,635 toe,
SAT7EA 7,231 1CO20 AT RIS YER o], W2 FFA
TH BYoR 2 ANE = 5 e Aoz SlHd

4.3. YEl MATHR| FEAIH Q| EEEHE /T FA w2t

S uEhe] AR TR FEAYS A TR S A
= @3A71aL, ZIAAIS] A 9 o| A BeAdS Alarst
7] §I5 A FANENAE FEte] 712 AUHE A
gArE R AR AE BHoR o3 gtk 4k
BARE A FAsiRA WA el pzae) A
Sz 700] Bk WE S ARSI A71H FAATAAG
W 1sW)o2 AAH 2uleh WHel REAL shalet
53], ATV FHE FAATBOR Sl Fig. 49}
Zro] dut =7} R&D (research and development) TZAE
2 B YEYAE wRelo] 4 ATE Bo) AT

MY E Q)3 7} AFYSH7} ]2 R&BD (research and business
development)AFF o =2 T3t ot

ShAIRE, o] AFY- el AR WA o Qlo] ‘2
A AgTx R AEEFo Bet HE O AYej4t
o AR AABAALRI} BAR} ol 5
I, ARAERR] A S Al AR SR A HAR] = E ]
ol AT Tl BelshEs? WAIHol 8o
= f714Q @x27F #53 Aol E3, AT
FEAe] 22E 18] Baw B @ oluix B AR
G| W ARAATA R FE T 2ol
dash A2E ay7s ol

e i
2 rooN

50U pu

ERERYETE e R R R I R M
', Apgle] okl AEHg Ex0) BIUE o WA 4
2 8 W71 Axele] AAEAL, o]FoxA]
A7k waEtaL ok ES U A7) R, ouR|o]

YA ok WEST ARglo] AT W glef, ¥ L AE
A A} A 7re) A8 BEAA Y FEo] vl "o
shth AVEARIGA] FEARRl0] T FAE7] SlaA
ARG A4, A4 D e, 87 2 oA Frele 1A
H A 7] 4714 4ag 9 W 9 A=) At
= a3},

w5k, WAL AR FAHESIe] AR 34 ol el
soldo] £L Al §1FE AT glont, 8l4717to|
109 o7k £asl AMARITA FEALL AR, 7]
49 BAZL glgolE 27k, A o] g2 Aol
ZAEA] EHAL Ytk B £A3S 7|7k HEetE &
AR 2 AeE ALY 2710 ofelgo] Gl Ao
rehdeh 19 AVl ARITA TRl S 1167
WA F FANEAR AHASE ADE AL 10712 1,440
o 9 EAA MAE 4 Qe o]elel Y|S]u| 8L 8419]

dolAuk® o]2jdt Fau| g FAaF7IHNA A8
o= F27F ¢l Hlolt} o|ef e FXuE ZAE S
2817] 95kl AR E= XA 9 Awe] g 4 A
o, tjE F=x7F HA s A2 PPP (public private part-
nership) AP 2 28tz YHAATDA] FHAY FAA]
A #o| Zasict

S, AT TEARIS 719 1k ARIBA YES)
A A FAOR A, AU BHEA At A
A Ao 7)efsha gloit, Ala mA0] FAL B
Ao FARAL EANRAY ADAE 7ofT 4 YES
Aol BejEls Aw Wasic olF 93 Aduxet =
A9 2, 7, A1, A Beleh gol HAH Hilo]
A B ATe B A&7 A oure] 7oz
AR FEA0] 2AHES s A del}
1 a5}

442
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2 Ato A= 2005 HE 2013W71A] oA 2 E
AR AT A] AR T AFSHE FEARE ) AAIA 2
A A JaE Hrbskal, FEAFG o] AR TR o] wste]
7 e AHE A ST o] & I8l wfollA o] Fo
T AHekE 1181S o= JEA A
S 22 AES Ak

o] AefAATEA] FHAFE-2 2005 HAFE 2013E 7+
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2 244719 IA7E SR EQ T 52700 TA= dA) 4 =
of vt &rE A F 11871 TA7}F A= o ALY
3t AgEol of 48%= eyt

118749 AFisbe TpAof 1539 9] FH-AFu|7F £
Elo] 3,111.1% /de] AAA auket 3,770 o] FAa
e FEeAL H7E 2 AR 828,135/, 8 & |
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