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Abstract

In empirical evaluations of public projects and public provided goods, MCDA (multicriteria
decision-making analysis) has helped decision makers with an adequate policy decision-making tool
since it allows taking into account a wide range of assessment criteria. As a tool for decision-making
of conflict management, MCDA has demonstrated its usefulness in many public projects such as road,
dam and harbor construction. In this study, to use this merit of MCDA, dam project assessment
indicators from points of social, economic, environmental and practical views are developed based on
sustainable development of water resources, and weighting factors are also estimated by means of
questionnaire survey. In order to decide project investment rank, developed evaluation indicators are
applied to 6 existing dams under investigation for a rehabilitation project. In addition to, it is
recognized that the project practicability has become more important indicator as well as
environmental and social issues. This is because cooperation and support from a local government and
people are regarded as one of the most important problems in public projects recently.

keywords : MCDA, evaluation indicator, project investment ranking decision, rehabilitation project
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Objective mapping, complemented

by judgement
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Fig. 1 Basic Concept of MCDA (Burrell and Morgan, 1979)
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Table 1.

Selection of Evaluation Indices by Evaluation Axis

Inferring of major evaluation

Source Evaluation criteria indices
Economical efficiency
Miyagiken, Japan(2002) - Contribution to regional economy
- Comparison of cost efficiency and alternative
K-Water(1999) measures
- Social and economic sentiment
- Total profitability ratio
K-Water(2003) -Flood control, water supply and power L.B/C
generation functions (Unit price of water
development)

K~-Water(2002)

- Power generation and economic ripple effects
- Promotion of tourism and recreational activities
- Damage to regional economy due to

submergence

K-Water(2003)

+ Securing of flood control capacity )
- Supply of agricultural, industrial, domestic, and

river maintenance water

- Hydroelectric power generation, emergency

water, ship operation on inland canals, etc.

KICT(2004)

- Participation rate in regional GDP and economic

activities

Kang Min-gu et al.(2004)

+ Water per production cost and economic

convenience

2. Dam size and efficiency
(Water resources utilization
rate)

3. Contribution to regional
development
(Economic development of
the surrounding areas)

Environmentality

Miyagiken, Japan(2002)

- Natural environment and river flow

Japan’s MLIT(1999)

-River environment situation and natural

environment

K-Water(2003)

-BOD, ecosystem, scenic view, and forest

K-Water(2002)

- Damage to animals and plants due to

submergence

K-Water(2003)

*Supply of river maintenance and emergency

water

KICT(2004)

-River and underground water quality, and

environmental criteria

Kang Min-gu et al.(2004)

- River and underground water quality, and

conservation of ecosystems

—

. Protection-targeted animals
and plants within the
influential area
(Scope of individual animals
and plants)

2. Improvement of river flow
(Water shortage increases)

3. Influence on ecological
environment
(1st grade in ecological
naturalness)

Sociality

Miyagiken, Japan(2002)

- Improvement of life environment and securing

of water supply source

Japan's MLIT(1999)

- Risk of disaster occurrence

K-Water(2003)

+ Cultural relics

K-Water(2002)

* Inconvenience caused to dwellers, and damage

to people suffering from submergence

-Loss of historical, cultural sites and relics

K-Water(2003)

- Prevention of human damage
- Improvement of public health and

hygiene(supply of water, etc.)

KICT(2004)

- Population, traffic density, medical institutions

and schools

Kang Min-gu et al.(2004)

+ Waterworks penetration rate, and ratio of

irrigation control towers (FAH?)

1. Relocation size
(Number of people to be
relocated)

2. Size of beneficiaries
(Water supply, flood control,
etc.

3. Preservation of cultural
properties
(No. of cultural properties
preserved)

Realizability

Miyagiken, Japan(2002)

- Utility of the project, and past disaster status

Japan’s MLIT(1999)

- The region’s intention and urgency of the

project

K-Water(2003)

- Opinions of the central government,

municipality, regional residents, experts and
NOGs

K-Water(2002)

- Inconvenience caused to residents and damage

to those suffering submergence

K-Water(2003)

- Limiting residents’ economic activity and

property rights

1. Favorable response from
residents .

2. Urgency of the project

3. Social resistance

H39% 1297 20065 12A
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Gender
No not respond 60s
4
40s
a4

Residential water system Specialized area

No not respond

Nakdonggang g not respond
River

Sociology
Humanities 18

Natural h

science
Engineering

Geumgang
River

36

Water
resources

Hangang River

77

Age

No not respond

20s

Education

In the process of
a Ph.D. degree

No not respond
—

Bachelor"
degree

14

42

| e’
In the process

Fig. 3 Analysis of Features of Respondents in the Survey

Table 2 Evaluation Axis, Evaluation Criteria and Weighted Value

Muaster's
degree

In the process ot
a bachelor's degree

of
a master's degree

Evaluation axis Evaluation criteria Unit Weighted |Direction of
(Weighted value) value evaluation

-B/C (Unit price of water development) No?\;?lm/en;lon 0.0960 (mz'ix)

1. Economical on/m mn

efficiency . . Capacity .

(0.3182) Dam size and efficiency (million ) 0.1233 min

- Contribution to regional development 5th grade 0.0988 max

+ Number of people to be relocated No. of population 0.0556 min

2. Sociality | -Size of beneficiaries No. of population 0.0848 max

(0.1910) )
- Preservation of cultural properties No. of (.1651gnated 0.0506 min
B objects
- No. <_)f protectlon—.targeted animals and Number 0.0739 min
) plants under the influence

Environmentality . . . . max

(0.2530) - Expansion of river flow(BOD) m/s(mg/1) 0.1012 (min)

- Influence on ecological environment 5th grade 0.0779 min

b - Favorable response from residents 5th grade 0.0631 max

4 l(?g Zléézt)n ity -Urgency of the project 5th grade 0.1226 max

' - Social resistance 5th grade 0.0521 min

1076
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Table 3 Composition of Payoff Matrix for the Analysis of MCDA

aiich AslA Age R, AR wlE 99
2ozl B9le] S sl BRNAL 5

2

& 1ol e¥de) ALY, BAYF HAYAA $9F
nel AEAe] ARe Telm JEPe] A3YE HAH

Weighted Measure | Measure | Measure MeasurelV| Measure | DaeanVl
Description Evaluation criteria Vglue Direction] Unit 1 a m (Maehwa) Vv (Seong
a (Obong) | (Anui) |(Goesan) | 20" " N (Sinpung)| deok)
'gmt price of water | 950 | min |won/m| 5275 | 8975 | 1680 | 14137 | 12,865 | 8869
evelopment
Economicall . 1 qie 01234 | min |PMon) 300 | 95 | 1159 | 312 | 149 | 191
efficiency m
- Contribution to 00989 | max | O | 4 1 1 2 1 1
regional development grade
No. of
+No. of residents 0.0556 | min |populati| 234 115 945 114 20 360
on
Sociality | *Size of beneficlaries | 5o | o million | ge 10y | 9190 | 255 | 171 | 191
(Supply amount) m
» Preservation of' 00506 | min NQ. of 0 1 0 0 0 0
cultural properties objects
- No. of
protection-targeted 5799 | i INumber|] 0 1 1 0 0 0
animals and plants
under the influence
. - Expansion of river .
Env1r(?r1rnen flow (BOD) 0.1012 | min | mg/l 14 12 1.1 09 2.0 21
tality
- Area of ecological
environment suffering
the influence(lst 0.0779 | min kot 0 0.34 0.14 0.25 0.012 0
grade in national land
environment map)
-Favorablg response 00631 | max 5th 1 1 9 3 4 4
from resident grade
Realizability &Ny of the 0126 | max | OB | 3 1 3 1 5 5
project grade
. . . 5th
- Social resistance 0.0521 | min 5 5 5 1 1 4
grade
= A o|F:RERE GFEAY o|FuY FUFE (Duckstein and Opricovic, 1980)-2 2-&3}c] tjobd ¢
2NRGT, FATFEE YBEF FTZACL IS 4B AU 1EY FASNES) AR DY BE
2 3t 2ARK. E8Ale AW E3kAe] 2 Adg TSI e Table 49 2t
itk #34 A xe] Ae JFAY BRIy 54 E, A gite FF Hrtede IS YAEAHA
SARYNA L A FPl U ARE 25 o 549F 349 5944 2YoR 449 w9 FY
o 71 49 BOD# 2 WAzoz Ayt 434 Moz uzsty HF A& Ak HF «HZEA
AE} AS Aelvle] BLEE BhAde] Belsld & Azd SEYNAARANN BoiR £9AE U
g% 2eln AN We 5L FYHoE B Fek] WuAeos Askdth U4l 67 Fol U 3
ARA ez Qg Alde AFAHLS £54TF 7} Payoff Matrix& 743t AFIS-AEHE HoHs
I AR FHE 2T HUHPES Aedez Ay AE S5dart AGEAr|AE, #4091
o}
<}
il

Hrtx gl H7PsES Payoff Matrix® FA38)
Table 3% 2t}

Table 37 Z°] A€ Payoff Matrix= ©7)EA
AR/ -F A2 ] &S SHAgEd
ELECTRE- I (Benayoun et al, 1966), ELECTRE-I
(Roy and Bertier, 1971), Compromise Programming

30 FI129E 20064 12A

Ak wishE el 49, #)akde] 54 2|1 teHe 47}
A A7 B 7P @ 98 Bela Utk oY
FAE AEE 409 By E5olM fAbetAl et
glo] Aite 71E FaEdl e 2B Ho] $AES)
7} Vg we dijtes Brh HA
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Table 4. Dam Project Priority Decision Based on the MCDA Ranking Decision Model

ohim A7pE

Method™ Measure [ Measur(? O | Measure III | Measure IV Megsure V | Measure VI
(Obong) (Anui) (Goesan) (Maehwa) | (Sinpung) |{(Seongdeok)
ELECTRE- 1 1 6 4 5 3 2
ELECTRE-I 2 6 5 3 1 4
COMPROMISE (p=1) 2 6 5 4 1 3
COMPROMISE (p=2) 1 6 5 4 3 2
Total of priority 6 24 19 16 8 11
Total evaluation ranking 1 6 5 4 2 3
Agaldollq T sl Fast d2 Table 494 % A Agro] vlwA W Allel FEkE zF olsista =
B8 BolFa gi%o] RYuith e BAHE wAF  HBoE THH] oFHe] M F T & gl AL
o ck ol 2 AYE % DY THT ALH A GPE FIIW AL S 439
© Wilo] t=7] wifelth. AHPY A% s HAel Aag gty JdAdo) B84 Ze FFELR Ut
Black Box#H= ## ELECTRE-TI& Concordancefl} H e gudHEc JgE HyPEE AEE A
Discordance 2|0l me} 917 B2 544 el ¢ aka gl 671 dHoll 28317] A3 H7} Payoff Matrix
Ui, 2eA] ELECTRE-1I¢} tia thd 248 Hos £ TSI AFI SRS AABHETE HollA Al
3 1e™, Compromise Programming®] 73-$- pzkel AlRE BN E HEA 43, Shddrt A9
T U 292 welF: o] @ 2R mEgor  WAYGE, B4 $90F Bl 28 o] A1), &
£92 Asle AL FAsor & Aoz Uehyrh AT AEANA $UE B AFEHe] A2Y, 1¥m
d9 o] AZHE HFrI=ACh wisido] 49, #4bdo] 5
4.4 B 9 a2l ke b AU BE MY Re &
B ATdNE BRI FALHENE AR W T2 LT 0] Sl A w7k 58 ke
AAN, A8 TRT R o Agel Aa = AN
A 71EE 2T ¢ e EdAEAHSErIE S mAgo g 2 =woA AAR APEAS A S
A&

st Al A RtE aesta gle 671 el

?3"}3—’ a %}%/‘49‘ Jﬂﬂb‘}%l‘:} AL o3 2.

A% pr1EJAAA

A & O}I’— 1979 2 iAol 2g-stod o]

el AE- 7]"‘?7‘3% HBrkeknh ol& 3 &AW

H(outranking method)?l ELECTRE- 1, ELECTRE-1I,

AHP %2 Compromise Programming(p=13} p=2)2 =&

Qe 7ure }‘/Kéo}_ deh a9l AL Exloxe

) H BrblE 2 Hr7P(R
)& MLeich %‘xﬂ*é BlEe ieert 4

F2 9@ Al Ee TR0, A4 ﬁﬂﬂ
T olFE, FHTE H F3 BRESE FEIY
o 844 BopleEe 9¥%Ed Ry A8, BOD%E
= 3 A ’EEH-'@Jé FEFHH oz FEAL, 7]
ATk 2 A 24 WPIES AYgue 5%
&, A AlEd 2 AR Ager ety AAls

Atk okge BrEY Fa% AHE s AeA)
S AHPEAM S ANT 23, /e 71AlE 24
Ao) 0318, 7Ado] 0253, A& o] 0238 2T A3
/4ol 01912 FAHI ole e Ade HEZAL
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