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A Consensus-Building Support System for Water Environment Governance
Based on Multi-Criteria Decision Making
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Abstract

In this study, we propose a consensus-building support system to engage various stakeholders, transparently
disseminate information, ensure objective decision—-making, and reflect the view of each stakeholder as a
methodology or tool for resolving conflicts that may arise in the process of implementing water environment policies
and plans. The system suggests ways to resolve issues by engaging all interested actors and not just a few
influential groups of stakeholders imposing their solutions upon local users. The system provides an
environment where stakeholders can find solutions to conflicts through their own efforts, mediating competing
interests through the interactions such as negotiations and conciliation to reach a consensus. To verify the
applicability of the proposed consensus-building support system, simulated role-playing albeit restricted was
conducted on the case of the Hantangang Dam construction. The simulation validated that open discussions
and negotiations with the local community or NGO by the government increased the efficacy of negotiations.

keywords : consensus-building, governance, MCDM, Hantangang Dam, stakeholder

e x|

2 ola AL A S )7l )
ARSI A oA AL zTe 297
] =

f
2

ol
X2

£ Lo

it
I
bt

*

=338 4 B7tAT A FATH Y (e-mail: jhlee@kei.rekr)

Assistant Research fellow, Korea Environment Institute, Seoul 122-706, Korea

WAL, AL FAL 371 AE AU (e-mail: sung@kwater.orkr, Tel: 82-42-629-2179)

Carresponding Author, Senior Researcher, River Engineering Center, K-water, Daejeon 306-711, Korea
Fxd71edTd FALSFATEE FALATE PAFATY (e-mail: kgh0518@kict.re kr)

Post-Doc. Researcher, Korea Institute of Civil Engineering and Building Technology, Gyeonggi-do 411-712, Korea

*k

Tkk

BATE HETIR 2014 TH 573



2 B $E3} £282.90] A4 ol47}
HelA B87el U@ T ple] HolAth olels
TS BATA Y P AR Srhsh BE BB

74 B 2 BAE ST, ool et B AHE]
2 mlgo] wASkaL et w4 gebrdsiolut ARSI
AR S ol Al A o] ARl 7S o] Rl skE AL 9l
oA thEE oA B =3 24 T
A GEor ds]ol= A Y= Aol ARl

o
AP el ol 9w olel 245 AAA A
w7k Fasbl ek

olelg BAEE Ads) S8 chFd wejgo] A
S g, Aol AN 2 W gl Ba7
AEE 9] A R welsh ks AAbae] o

3]
g & AME|2=E % AR, AL, AA, BA Al2RE 2
ZBIHGWP, 2002; Rogers and Hall, 2003; Castro, 2007).
wEb B3 Amds FES QA E ek AgF
W ol g} [Tt BHETA, AAd T s olsld
ARRbE©] oJALAA o) Fholste] HElshs ol AdAl
2~BI(CSS: Consensus building Support System)©] 2.8
st =37 # Zssid 9 i@ el digk €]
A= A Vs SHY A SHoR BRE &
T AUk 7I5A FHY AFES AEsdey el 8
< S A E Algeled FEEE a84S TASHE
AAEA] 7ol AL B A 8 A71A] GLE gk T
= AAA(MCDM: Multi-Criteria Decision Making) 7]

Yol Eol BEHT ek W T2 Sule) ATs
& ola AR ST AEat ol 24 A 5 dHA A
WUs 15 B @ b A2k 22 434
o8t BEEAL, FAR ol APAARE Felo] 7]t of
VAR e A G,
7154 Sl A oy FulolA Shim et
]

Kl

I Z7}tks Al
Aletiek. Aol 2ol o3t EAs A T Sl el e
2 o] ARAHI(YI et al, 2006, Kim et al., 2007; Choi
and Lee, 2008, Yi et al., 2010; Madani and Hipel, 2011;

574

Madani and Lund, 2011)7} At} BU} A2 g o=
ME BGA QAE Bl of gk AlFE AT RYgs A
ZF Garalatell 283k 9" H(Han and Kim, 2000; Kim,
2002), EA1 =J(MOCT, 2000)%= A5 v} ek 8]
MM AWz oA A3t Folda} &l Eaf
T HRES AAEE AT Boked, 53] wA14 EEA
aAs 91k AAT= g A7 GdsiekCorreia
and Silva, 1999; Candela et al., 2008; Hearns, 2010; Lugo,
2010; Blatter and Ingram, 2011). 38 thr]=eAbA Ao
o5k e titES WUl HAMAMS FHdke AR
gt 7lEell ok AR s T3 ¢ e
Aol aeollM= SR 24 sol A3 &3 A
(Hipel et al., 2008; Bashar et al., 2012; Ke et al., 2012)7}
o), FuleA= EHllE(Lee and Shim, 2002 Yi et
al., 2004)°14 9 2](Chung, 2007) 5ol 483 AH

P

N

2~ A|2=le] Expfltol 8o disl =939, Lee and
Kim (2009)-> EAWAAE gt ‘Sa27 3 Axel 2
848 AAGEL oJaEARE HE A AU F53) 3o
PSS A= g o ® v ralE vb JriPark
et al., 2009; Tan et al, 2012; Ratner et al., 2013). 3FA 7
EA AbS] AR et siaikks AEA o
2931 FJ o] A2A Bae and Lim (201002 WEY= AW
ALee, 2002, Agranoff and McGuire, 2001; Sorensen and
Torfing, 2005; Provan and Kenis, 2008)2] 3ol A ]3|
PED FY 2 ATdAY e BAESen,
Mirumachi and Wyk (2010)-> AW 2 (24, 254
)l w2 o|aGARIE HsAIE EAIE vE
et e 71EAT

A7) gksieh. ol AN B SAknE ] S419l of

A Zolrh AAAAR TARE olFold A §

of,

oA AAL T oo s, Juje] Alells oW %
5ol AshR AgolA AFA 24E ek 397 8
7] WEolT), mehA H o] BAL Ba A &
AN ekt olslgabte] Fol7t 7hs ek el
A AN 2EG Atals ] 9Tk ol E E3) oladAl
A3 5L g o Aojste] el Be Auy



)

22 el 71efd 4 98 Aol

2. O[5HEAIR} EOIE {3t S|y
KA 2H

0% M
LI~
o
[

¥

o,
=

an rlr
-

ol
ol
offt
o
Sl
X,
ol
ol
Bl
i)
2
o
od

= o
td
=
ol
ol
rr
=
rO
12

N
__>|“I_'4‘
2
rlo
0y
e
ACk
=
il
A&

lo & 1B

N
N
o
v
o2
ot
o
:(,)g
OQ
>
_|>i
N
)
rE
i
2

r
o
g

—.~
=

o Jet
ol 2
M By el o

!
=

10 B ot T AN X0 mE of
&
i)
R
il
rlet
o
30 ol
o Jm

k=
rir
2
)ﬂ
2
o
rob oX,
i
rir

B
e

9
RuADS)
o2
ot
o
:-olé

*
>
X
1o,
Y
&

S UM

Lo ot o
oo My
rJ
2
1o
>
>
.
ol
=
[
=
il
£
o
O.

T
>,
R
il

&
k)
H

A ‘4

to|d M X|&lA|ARI(CSS)

N
ok

re
re
4
lo
%
1o
oftl
oX
B
r_.\(g
>
[>
o
-~ (o
e
rﬂ
o
o,
1=
finl)
>,

N

o oX
2
=2
L
(1
rsﬂ
o
:OL_I,
O
E
>,
X
o
ﬂ%‘i

O
o
fu
e
ol

f
)
Sl
>
e

]

. H

445 53 ol ‘H% 1% 235}l ﬁuoﬂ =d
Eal=1

oz
il ol
ol
ol
o

oy 2 2
k)

to o
oM.
[o
2
o
ﬂﬁi’

Y
N
— o
o N Ko
>
o2,
)
rlr
r-ﬁ
)
1%
HU
M
N
X
1o,
I
o
0
2,
(o3
)
)

ll

o 1, diet A, A= B9 5 olA)

N
o 2

o

il D}ﬁloﬂfﬂ AR dijtolut HeFA deli= 7 ol
GAARE] gl el wek A== vl = gl
om, fute] Aawes dAste] iy daps AR
ot ol d AAge Fo =EE Ade BE olsdAt
Aol Folsh= FHAdcto] AAH o] el el o=
uh o ollde] thet AlAL AAZE B skH] kAl Hiehd
Azrrb sk s o degde A% BE A

uRA A

2.1.2 el ==2EZ
g QA28 Fig, 13} o] o]sgAlxtEe]
EATE T 20144F TH

Individual Decision Making
Interested

Interested | .
patyA | = - payc
(;7 Alternatives %
Interested ﬂ@

PartyB
I

Group Decision Making

Interested
| panyd

Synthesis J
#

Selecting Pareto optimal or
most preferable alternative

[ Mediation No - T D
7| (Adding oreliminating - Agree? o

altematives) ——

—E Yes

I Consensus Building

Fig. 1. Schematic Process of CSS

AFA 4 (individual decision making), ©1E2] 2174

AJ= ek AFE A (group decision making), 3]
At F7kek Asuist AAE 24 e
(mediation) A o2 T o FAAES A
ALAA A A ARAle] EAo|u) 0]e)s 357
F A AR} ke st - oAb A 2 gt
3 T%"éoﬂ’ﬂh MEe] s gk Bl Y efsh el
S FAE YA Ek geEA A
H2 o] e GAE HAA AR A =7E

=
o

o o oo %
[o
Mg

ot ﬁ% wE BN ofN N
ol

>,

> ox
tlo
do
ol
=
J
10

2

B
it
<

o

SO
=
i)
=
fos
ki
rl
ok
=
i
rir
e
of
=
it
i
)
ik

s

:Oé‘,
¢
>
B
f|rt
)
o
fol
L
oo
2

(o]
%
b
n
o)
%
2

2
o2t
tlo o
N
X
it
vl
i)
N
1o
S
>,
iin)
o
rlo
=
g
)
{
Sl
it N
Mo X2
)
Lo

1

2
ol

o

=
Bl
_O‘L
r\r
°¥
e
2
i
bt
it
T
> 0
rr
12
ot
to

o
gt 5, Fig. 24 olsigA<tAS] 7
a,>ay>a,>a,, B MEAEEE a,>a,>a,>a, 00, 3

&
o
fol
iy
ofN rlr

FHTEE a,>a,>a >0, A7F Ak Aoz Ak
AR A HWOﬂ e AR S-A(social
welfare) =717} o o) <93k AE)7} g= JHE HA

[es RN
B
(Pareto optimality)2 &+ —‘.‘ﬂ% &S Fsith = PP’
T47de] gt a, a,HE o= g ol FARLY] AT T

ol FAxte] ME 7HAE Frksjokst

7hz wEA e
= g3polut

S, gelzge daolagel os) 58 F94
Fxol] )@ o] wgelet @ 5 9lrk Fig. 2a)el A 1
o] Aol o] Huste] BE ols RS
BHEEAlT)E A ok wizelth, o7 olslgAlAlE

575



< Oigke] F7F 2 AAE w=osta, HE FeAtEgew
E4o] S E HAMS AAE 1A, ofHH olE F
2 M ¢Hmost preferable alternative) dh}a+rs A eid A
A= AAHA o). FHE HAMEL 213 A4
oAM= o] Jlon, oA o] o)t S Bt
= T fithd jhejoll o]27] o] wito|th o]t d
2 Fig. 2(b)ellA] B0l olajdArlabze] fdeol wet
2 5 Ak A%l f/dElo] BEY - 74 AA S
2 yehd 7§ oS Acll R 3k thek g, 0llM 84

i, R = BB A o2 veRd A5 Boll 2] gk tiet a,
grel7t o]0 Flojtt.

Fg. 3& 3x2AS B3 DB HHo| suss= 7
48 ®o] Fa1 Quh Aol AAlE 4742 gt F
A53 okl ¢, 7F AAS L o, BTk 953 BiekS: 7}
gt ZAg-oltk olall A A= ARalol Al 71 frel ek gk

(.

9 o, BUF AFEo|WA Bel H5E %Y F A=
0% A oS 320 S lowl, el o
FRE 29 5 JE o) o} A4le] ABES B o]
o & AQHE S It diote] ZAHW A 2w
SJapaAel o3 iebdre Al wg A5 ws} 2AbE o)

4 Most preferable on

m [ group decision
=P /
a TS Al
o e Y,
o} W e
40‘,,—)' IR o/
= k )
2 a; Z
¢ @

£ * 2’0(" \‘\%4\
ks 2NN A

@ e}
3 @ 5
c R <\ ®
o o d ay”
ol N 1*.
fud = \
o g@\ | P?

0 Preference of interested party A

(a) Pareto optimal alternatives

Bargaining power of B

T [-],

a5 B \\A
N \

o <
=1 = 5
- a~ 2
1 R\ =]
8 as \\\k =3
= . \\‘\\ =2
3 Most preferable on \\h \B -%
(&) - .

= mediation L
) T
5| ay a4 m
5| e \
s ',I.\ A

o \

Preference of interested party A

(b) Mediation for selecting most preferable alternative

Fig. 2. Selection of Final Solution in Mediation

576

Nextstep
Prior step Q”

'y _‘"\-\—u_

L T ]

Preference of interested party B
L
_?!,//
S
I oy
- - u?, U‘=

|ps.
!
0 Preference of interested party A

Fig. 3. Adjusting Alternatives in Mediation

SAle IREE HHFHE QUL Ho FHE Y
(Pareto improvement)©] ©]Fo1 XAl ®t}. o]# 3t 72
O GAIAIEL] Frojel &l 7heatar A= tito] 7]
L8] dEg kS tiAlehs A AREA & 5 vk

Tl AN 2R A e olaE By
Fal o) FHsae ol AnFHERIGE T
87k 3510 Siek. 5, AN B A, AR

3 54 A BUERE S e, o9
FHe Aus A olslgAAEe] AZE Tieke Al

AU, EIAAA Ao A FolR HotEe] HE e

TP o) B4 Aol Bt FARE Hol BO
W AE B ol £RE & Qi o2 o] 1
o AelEe olalt AEEE ARl 7 B71R
(player)7} 21219 o]} Fehsts}s] 913 ol FHel o

]_7324 S Lﬂgqo]: o],.__7]_oﬂ -E
HAGAED 7 AFAle] dAES

3} ppgow Agsel gEow
<A77} st %L‘L S x}/ﬂoﬂ I o]tﬂ o] =0

%Eltxlg vl sk
Aol BE A7|A7} UP—Z‘—o}oq o]E u}l}gq% = 3
A e AEel el =y A gl A

o)A YAz o5 Aol Holdl= olsd
o] w2alr] 9JalA] ol TAE %
ske] AN, el Aol Feld o

& MESES fEska o] ek, olela ol

ZFojzl Aol whgal7] 1

>
X
et
rlo
M
=
1o
=4
rfl



&R AAE ARCNA FefsAl MEkA 7] aat 9

2 wjshs ol 2uh ey A% Ashl Bk AY
= Z

o]Zo M= AFgA P5S 27 Q= AH w27
Bk gEow gl 24 9= Ak gEe
;(]-/‘\_]o] 5} o

= R

W4 B3e A5 AdaAda tdals Aol

& 54 27 8o A4 1

%Oﬂ mf& VAL oIt ool Fel Aol
7

OW 9 b Geie] A B 20 AN
Bl 5ol mheh LAk ARal €] ﬁa% o
=24 el 7)hE w5

K

l:] = :LE@Q 771—5;‘ ol 61-9]

=

1
i
2
ot
oot
o

2.2 tP7| =2 AEHE(MCDM)

r|=2 2 AL v (multi-attribute) o W -4
(multi-objective)2 A B33l JApAAEA o] A3}
S FAshek Ao tofgt 7PHEC] EAgth &
ATelxe olsdAtES] MEHEE 43 o]59)
HAE 938l ASsEA 3374 (Analytic Hierachy Process
[AHP])S 4835} th. AHPE Saaty (1980)1 )3 71
o H@rirE 9 ujks vt AlFoE ol
GAA o R A7 o 2] AbAA o o] 2A] gt
E3), 715X A3 Haojarady uhy el o] 24 7|25
A FataL ol 7}t 412 FERE QlF FALE v RE B
okl A de] AMEE o] gith AHPS] UREARI 2474
2 Fig. 49} 2t}

221 Moy 28
Bl wEe FelgaTgelA A oA

Feo@ ARG A SJAke mel
o AEE B ohet 1 g et
F3h o5l 7HEA9} g Aust glom,
Aol Aol s fvk AHPE ol &3 /el

A B
ARG § 7 ASHEE HrPlE 2 Ak TR AE 5
oatal o] & FA o RM HEFAR ik Mew(5-d
«=9)E =&

Ve 9] AL g AlFolA Blarkser nole] Hrt
71 T gt gigt | ¢, 3] 2] il (pairwise com-
parison) & &3l o]Fo]zck Aoiu| w7t SR nxn

2] B3 (comparison matrix) A7} THEo =1,
Fzt a7t 1o]a i H= dase] JFAAR] d+
& & (reciprocal matrix)S ©]&Zth Bladd 4= Eq. (D)3}
22 159 H(eigenvector method)oll 23] 75325 =
oA €Tt =, nole] A —501]’\1 HLFARJA N«
ol o3l Bq. (1)< wHEahs HHE u= (u,uy - u,) S
FafuEletal sh ddA] TheAE o) gith

w )

2 Ay

IAHEHE g BEUXAES S5 o]

7]%= 3} Eqgs. (2) and (3)3F 72 A ¥4I #]4=(Consis -
tency Index [CI]) ¢} 9343 H]-&(Consistency Ratio [CR])
S o]-83 d¥d7 (consistency test) S FHL F 9
om CRe] 02 o8t 4-5- 7HR1e] Acte] &3
= e ddE S AR Addith

3

Cl= (A\pax—n)/ (n—1) 2
CR = CI/ RI 3

o714, FA91A5 RI= 1914 97 4452 7449)
FEele] 45D AT T QRYAFE T8 20
PN

2, Saaty (1980)+= & 500712 5-E 8 F2A &

. v

2. Design of hierarchy
-Top level : Objective
-Intermediate level : Criteria
-Bottom level : Alternatives

Reject : redesign

5. Evaluation of
alternatives

-Composing the weights

by multiplying from the

Consistency

1. Brainstorming

3. Determination of Pairwise upper to the lower level [T test
: . comparisons .
relative weight \ P -Selecting the most

Pairwise comparison matrix Calculation of priorities preferred alternative

-Constructing pairwise comparison | -Calculating max eigenvalue and according to the Accept

matrix among the criteria of lower dominant eigenvector composed weights

level to a criteria of the upper level -Calculating relative weights by each level . ..

6. Making decision

Fig. 4. Schematic Process of AHP (Yi et al., 2005)

BATE HETIR 2014 TH

577



TN T T M % o = — = m ~ 1 1
GTEE RELELELEREIRELE FEFREHIALKS T ORHT T aER
e 88 %%aﬂ%@ﬁﬁ%%@@ﬂ% ﬂwﬂmﬂmonxnﬂuﬁwﬂwmmrmfwo%%Wr% Tl
- P — — T [ = o ol Mo X N o =
IS0E sESECieneneiva %M;Tm%Mﬂ,mw&wxg%ﬁr%wg P53y
) - = N ; : X — N i
T =W o A CECI A - T T gy dp B op o) =T B I N )
N © _L ‘UI — oﬂa Lf ,_zﬁ 0 N Ht N i Eo N o= K = B = - Fh ~+o o ol
T 3 = . = RS 5 AR AR al Njo o B W T X Nd
X T MMMAA@HQELEE.#G]JLHEO B nE —~ 2o T = J-]U
EgacfrEac st urlits Tfeg i T L TeicTE EEIlR
o o o= o O = N H — = R — X o EHA = B 4 [ T
W%ﬂazﬂnﬂnwwiw%%m%ﬁﬁwmﬁwuﬂm colimgreBPE RaFg ToBHY
T EM s S o g FERNER T gt e pmW® s BETE
,ﬁﬂgn/rﬂe1aﬂ_ﬂio%%%oﬁﬁwww%@ ﬁ%%ﬂEﬂ%wﬁo%%ﬁﬁﬂ?ﬂ %Nm_
BNk Pl m AT T s g T w pPoRTLanirTeledg T2
— =T o =T RT X T o = o . T oom © E AT 5 0o < g F
T dMEE TR e T TR oK 0 oW L W "REPRnT . T Le =
m%@%MWW%wquag%%@w% H°%4NW%M%%EWQMﬁme R TN
S A, - NS gy oo O 0 ™ — T oy 9 2 _ =0
PP NEERE s oM T EE I R e I TR -
mﬂmeMUrmﬂ7ﬂaWEonMm:._ﬁm?mu_nﬁﬂbdlqp%.&_ Eeﬂ|1oﬁdoWrm,xﬁoﬂﬁWﬁMmmﬂﬂL%idrnmEW%H
— - 7 == 0 71X ,ll o — X .~ 7.
LS M SR RN S LR T, R R S S -
X X E W o E Y S . L A Fmg Bl gy YRy o R
A e T L IEICPISEEe 8 PYTIERSASIER VAR T
i N = B o oo So — o I R G
Ehe X WM BRAERTENTTATRD FhrrerToOnT EEbwg ras
O ol = T s tol = —
wn@mﬂ.ﬂmmm WW%@%W%% mﬂgo;om@%opa oFEBERTAEIT O
] o = — ; —_ S T = —_ =~ 3
mﬂ%orﬁﬂﬂ.@.m Wlﬂmﬂme%wQNrmv %oﬂowﬂqw%y@m Wﬂo.MMomaMrLﬂoEwwom
~ ! = o~ . )
TP R REE Wy BT g I R e Wy B L R R &ﬂ%ﬁdrﬂo]ﬂ%au
TIRT g Bypdini X Rl oW RN g Do g WW%@%%%W]%
en RS S T el N~ i~ oF - — 2 R T S U~ TS N o O
Frad Sl wEsrTras & zerrTalr THIRZARUER
ol < & = _ T T m g %O R ~ _ = mo o . o)
Towect iy FZpZarm?® Ko OZEIZERTA PERRewmZe
— ' . = Jl. — = N =
0 ﬂ%%ﬂi%% ﬂa‘%mﬁamﬂo_awwm T waildr%%mﬂv.m_murm@ﬁﬂ.mﬁmo_i%;mﬂ
o Mﬂﬂﬁqm‘_uﬁ}gm&mq = X R <] Hoo#ﬂu]ﬂu}ﬁlﬁqloﬂuﬂﬁ_.7ﬂuﬂ]ﬁai
?ém%%%&mﬂ%ﬂaﬁﬂﬂﬂwﬁ =< o NPT R T ML o
RO W SESS2LAT 9T o L2 & B m W (AR S S O .
R %aﬂnmHﬂmmgﬁﬁo%m%mﬁ%% =3 Q%@%wmgmﬂaﬂo%Eﬂvoﬂﬂoww
R o o) — ~X s ! ~ X =l or.ﬂﬂo < < o
iy < _ﬁoﬂ/rlr‘_ hS ol X i o 4 n qﬂl m H o= X NGRS T e o OF W Mo
o MEPELTYw TR o o 20 L L S Al (==l L L
S 3 ; @%ﬂﬁﬂmuﬁ%w;moﬁ%& B = Erimixswp Ll wpBEac gx N
T L RIHES e RTHE T T 28323352328 g bww ¥
T X %00_271&_5)%% e ol X RV M EET TN b2
o« TTRe 22T IR LN EE B PEOTE My SRt Mg n ey DT
T oo 9w m BB o B oo 1 m o o o &y S I T T
T 2y ERiaresdNlivE o T BRes i edf iSRRI T  FEsg
I xagm%mAAmmﬁmﬂﬂrﬂ%moﬂ%ﬂ o WP ETELY TS S o s 2B K
5 mrE ol S haeH BTSN FIATARBE MIEDFSPA TR

578



Table 1. Stakeholders of Hantangang Dam Conflict (PCSD, 2005)

Stakeholder | Diposition | Characteristics of stakeholder
Downstream Affirmative The downstream inhabitant who are the main beneficiaries of flood protection by
inhabitant the Hantangang Dam possibly agree to the construction.

Government |Affirmative

The government carry out the dam construction, and also the local government
that is suffered from the flood agree with the government.

Upstream adverse The upstream inhabitants who are concerned about the certain regulations against
inhabitant their properties caused by the dam disagree to the construction.
NGO represent the civilians including experts and environmentalists who propose
NGO adverse . . .
the alternative ways against flood as well as dam construction.
Submerged Submerged village inhabitant have less interest in dam construction but they want
village Neutral | a immediate conclusion because have been suffered from property damage by the
inhabitant delay of the project.

Table 2. Overview of Role—-playing Simulation

Table 3. Preference of Each Stakeholder: 4 Criteria

Order Contents Participants Stakeholder Preference (weight) CR
-Brain storming . . . Ci Cs Cs Cs
+ Definiing decision objective égl}gggiﬁﬁ;m Downstream 7 65770187010 | 006 | 0.17
} - Developing criteria and submerging R inhabitant _ - - - -
L B alternatives - Government(1) C C C C
3 Preference .NGO(1) 1 2 3 4
- Individual preference - Expert(2) Government | 0.67 | 0.09 004 | 0.19 0.10
-h(/irg?p.preference . Cogrdinator(l) - - - - -
- t
ediation o i s C c
—Preference mediation pstream
4 - Mediation range setting -I(\}T(()}V(()e{?)m ent(1) inhabitant 0.11 | 005 0.56 0.28 0.35
. Batch mediation on i ) 010 | 006 | 017 | 068 0.12
individual preference XDer C: Cq Cs Cy
5 ~Preference of inhabitant . Inhabitant(3) NGO 007 | 044 | 029 | 021 0.18
- General and damaged area abita - -
-Preference of NGO Submerging Gy Ca Cs Ca
6™ | - Affiliation -NGO(@3) site inhabitantl 007 | 065 | 003 | 025 | 0.32
(progressive, central) 007 | 064 | 0.03 0.26 0.37

QAch, U 4~63 2D E el oA PAAE)
%9 A2k AE)E 2] S8l Sasar) 43 4
e 7w kel Al vha) Azgelel] o)
HEE 24 7K, 57 A9 e ol Walel ne %
o] AEop, 63 AW aavAe] Al ne A
SPRS 247 BAjsn

33 BolMY AW L B
33.1 OIS EAIRLE S HEtOIAZY ZT}

= =l olsiZAAF 15(5%D), A&7t
2w 2%D), =AU = ko] R dH S A
o xddgate] Qhfjel] whet BelaEry S Sl o

ob A vle) 7ol
) [e]

BATE TR 20145 TH

Qe st Fastha BekEs A, 480
FA, 874, Ml M) BA1ES Agsa
s}% @7}6&%%@ HAE Hel3) u S(4u]§ A
© wagelst oFe A W AARA,

J o= £EH741 gty L, ﬂﬁﬂlﬂ&‘oﬂ% o] &f
gl AR ANRAFo] 24zt A E Sl e ool o)
‘5H ofslFAA} KL %4 a3l Flg 5= oleprto] =E

| AHPe] A% g}
9 A9 SR BAE @R A oh
QARG FEUOINH FHOR Mol trw
7 A & Aeld.

Table 3¢ Fig. 5] 71715l tiat olsghahs 4
SS9k Sl Q&2 vkl Flolch, el A n

)
2
1o,
b
Hm

579



Level 0 | Establishment of Flood Protection Measure for Imjin River Basin |

Objective |
[ | I 1
Level 1
Criteria Economic Livelihood || Environmental
I I I
C11 [l C-2 2
Level 2 .g g % .§
S 2 EENTY 53
Criteria b= S el |'a 8 S 0
5 o @ |2 3| |52 =
5|2 EE S Z| |2z 5 £
M O sS4l @Al g a £0

Hke} o] Wb o g wrol5olx]= CR<02E dolA]
= e SHAA A F ZH@%% Tkt 1
A}, AFAGTNe] AR g sl o A4
Ao FER] AS- AR Gk v AR
ogt Msme] W) gla, ddd o FeojgA wgel
A S ATAES SAR T oA s ARE
A8 = Qltks & AErte] o7g welse] H o4
o] AEEE FAAE FUTE o] 5] MEAAA 7
oA o]9} 2 gfHlo] Ag¥]o] AN &L Far
Az gt gastgdoh

S, 12} 2o Fof] AR INHA(Cy) e} F)s)nAd
(C) 7159 FHEAZ}L A 71= Ak, ool whe} A e

A5l Folol uheh w7120 ABNRAE A}
G0 ERAAT, Fig 62 545 AHP 572
24 A8, A8, 8734 5 39 B1Es 67l
s9] Wk E o PASh erd e
A7E SR Fx, AWARA, THEA R 9
5 718 AR AAB L, A2 molddo] g
dhrbe AL QYA EGF AA FolArh 1
QS Falo] Folo ofs) WAARE AAsAh
27 WAl AUATAL ZAH FEolta

orA RESue AnEzs) Yascl drhs 45S

th HEA o2 HEH dke shdA S}
A(AD, A F2(A), THAH A (A,

9@ AHAYE FtAT
Table 4= 32l A3 o)l
b8 77 Hogijke] Mee
AA AEwe] Arke Abs=Hr 713}%&, HaAbs, 1
SHEY = =
Saaty (1977)7} A etat J_v‘@ﬂ‘ﬂ‘?é ==
@GS AFEe 5 Y T2 ez dEA gk 2
A

[e]
ATl = IFHEEE o] 8dto] Aa=E Ates

ﬂllﬂl ts9L'
ot
H
i
i,
o,
)
=
>

580

]‘C‘,’el 0 | Establishment of Flood Protection Measure for Imjin River Basin
Objective |
[ | 1
D‘?"el,l Economic Social Environmental
Criteria
8 -
2 —_
Level 2 . £E3| |35 |e8
Sub- 5 3 5G| |52 | % £
Criteria R © §) b i 25
S g @A ®E

Fig. 6. Modification of AHP Hierarchy

= AHPY] €] Awpsl vlag 94
= 27 HAs= =S Wk

|| AbA7 A= Table 400 vreRd 2134
AHP £5H95914 0318 /e grzad 2
AR ARHE et 9] erow ke A
A+ AFA (A 2Fe] Hpatel 7 A4 GaL o)sfd
ALY AN A Ak el 5 3xele) AEo
= eh 3l ghoj o] ool A x| Rkt whEbA b
YRl 71 3319) AeE Bajo] olslgAbabEel Het
A Yes BAskaL 1 M Fae T xS

AL e
3.3.2 O[5 AR O

W 2AE AEEE oz ol PAt 15 3
e B FHE ABEE Fa 5L )
of el met Sk Aol Lhehhleh. AL i
Fae A Be AEE Uehlon], a-gel 4
Foh #BAQ Fne AeYS 20 Axstdlch 3AA
3 97440 A% SR A5 AP} A4 s
EolA Ape 39S nelFY oLt FRsh FEAY F
Wo] A5 Aeryol 1g1om, AHP AEwe] Agkgy]
B(CR) EF £ 558 Lhehitk, Aejae] Holde
olaizt Axshe NI fARE T Bk F,
olfgAtAre] FHo] Mol 7o) thefHE 19
AFA e EHe T8 5 vk Aol B 4ER
Hheh e slaiAele) 49 mak AT sAs AAA
o} B4 FHAAE GOl AFH o A o7}
Bobn #oe

BATAL] B SaFt o] A, BHAe

taiA AHPS} 21 ¢H4] s &
e ﬂa}o]: 3] E} AHP {;i}_sﬂ

= o= &

ot 7 Uw o BT 919 o] MAHA



Table 4. Preference of Each Stakeholder: 3 Criteria and 4 Alternatives

Criteria Alternative
Stakeholder | Method | Economic(C;) Social(Cp) Environmental(Cs)
Ar | A | As | Ay
Cu ‘ Crz Cor ‘ Caz Cat ‘ Caz
0.75 0.18 0.07
AHP 0.11 | 0.14 | 021 | 0.54
Downstream 100 | 000 | 100 | 000 | 080 | 020
inhabitant 0.80 0.15 0.05
Intution 0.09 | 0.18 | 0.21 | 0.53
100 | 000 | 100 | 000 | 080 | 020
0.79 0.13 0.08
AHP 0.11 | 0.15 | 0.17 | 0.57
080 | 020 | 070 | 030 | 025 | 075
Government
, 0.70 0.20 0.10
Intution 0.15 | 0.18 | 0.16 | 0.52
080 | 020 | 070 | 030 | 025 | 075
0.06 0.75 0.19
AHP 0.53 | 0.30 | 0.11 | 0.11
Upstream 030 | 070 | 080 | 025 | 040 | 060
inhabitant 0.20 0.70 0.10
Intution 0.49 | 027 | 0.11 | 0.13
030 | 070 | 080 | 025 | 040 | 060
0.09 0.46 045
AHP 0.27 | 0.36 | 0.07 | 0.09
030 | 070 | 030 | 070 | 070 | 030
NGO
_ 0.30 0.40 0.30
Intution 0.30 { 0.32 | 0.13 | 0.26
030 | 070 | 030 | 070 | 070 | 030
0.20 0.74 0.06
AHP 0.41 | 020 | 014 | 025
Submerging 070 | 030 | 050 | 050 | 040 | 060
site inhabitant 0.10 0.70 0.20
Intution 0.42 | 0.16 | 0.15 | 0.26
070 | 030 | 050 | 050 | 040 | 060
_ AHP - - - 0.29 [ 0.23 [ 0.14 [ 0.31
Composite -
Intution - - - 0.20 [ 0.22 [ 0.15 | 0.34
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Table 5. Mediation of Criteria Preference: Experts

Table 6. Change of Criteria Preference: Civilians

Preference (weight) o Preference (weight)
Expert : : : Civilian - = =
Economic| Social | Envir. Economic| Social Envir.
AHP 0.79 0.13 0.08 A Neutral 0.40 0.35 0.25
Role of | Intution 0.70 0.20 0.10 Damaged 0.40 0.40 0.20
government| Range 0.6-0.7 | 0.2-0.3 |0.05-0.1 B Neutral 0.40 0.30 0.30
Mediation 0.6 0.2 0.2 Damaged 0.40 0.40 0.20
AHP 0.66 0.23 0.08 c Neutral 0.40 0.35 0.25
Role of | Intution 0.60 0.25 0.15 Damaged 0.30 0.60 0.10
Expert Range | 0.6-0.65 [0.2-0.25]0.1-0.15
Mediation 0.6 0.2 0.2 Table 7. Criteria Preference of NGO by Tendency
AHP 0.09 0.46 045 NED Preference (weight)
Role of | Intution 0.30 0.40 0.30 Economic| Social | Envir.
NGO Range 0.4-0.6 0.2-0.3 | 0.3-04 Contral AHP 0.09 0.46 0.45
‘o ntr
Mediation| 0.6 02 | 02 T Mntution | 030 | 040 | 030
Contral AHP 0.26 0.11 0.63
entra
T AAE AT Intution | 0.30 0.20 0.50
S5xF RS o ol s ARt e el st , AHP 0.06 0.21 0.73
Progressive -
oFo- olukAlYl 3218 Tk o 2 F el ARl ¢ Intution | 0.20 0.30 0.50
A Hrl7)Eel] sk MEEE FA}eta, gslF 9o ) AHP 0.09 0.46 0.45
Progressive -
2 79 Az e W3l o512 2AFESItE Table 62 371¢] Intution |  0.20 0.30 0.50
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