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Economic Impact Analysis on a R&D Project of Groundwater
Remediation : A Case Study of Busan, Ulsan and Gwangju
Metropolitan City
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Byeong-Kook Son - Jeong-Chan Kim - Joong-Ho Synn

Korea Institute of Geoscience and Mineral Resources (KIGAM)

ABSTRACT

For economic impact analysis on a R&D project of groundwater remediation in the metropolitan areas conducted as a
fundamental research programme of KIGAM from 1998 to 2002, benefit/cost ratio(BCR), net present value(NPV), and
internal rate of return(IRR) were calculated using a contingent valuation method(CVM). Measurable direct benefit
parameters among the major outputs of this project consist of setup of drinking water facilities and groundwater
information data valuation. In this study, economic impact of the project in NPV of year 2002, with applying a discount
rate of 10.0%, was identified and estimated as 5.09 billion won in cost, 67.69 billion won in benefit, 62.60 billion won in
NPV, 13.3 points in BCR, and 152% in IRR, respectively.
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Table 1. Valuation study of running water and groundwater
Case study Valuation Study Benefit Types of
Areas Assessment Survey
Willingness to Pay for Water
Charges 2,560won/ Contingent . -
CASE 1 (improvement month/household Seoul Valuation Method nterview
of water quality)
CASE 2 3:5 I?(l)l\%er(r:l(;sltt f(?; iiael: AT 7.5009.300w0m Seoul Averting mail
p. month/household Behavior Model  (Averting Bzhavior)
. Quality) - N _ .
gi;lrmegsness to Pay for Water 3.570won/ Contineont
CASE 3 g month/household Busan ning interview
(improvement of water quan- . Valuation Method
. total : 4.2billion won
tity)
Willingness to Pay for Water  As : 1,887won/person Experimental experimental
CASE 4 Charges Pb : 1,523won/person Jeonju Marﬁet Method market
(improvement of water quality) THM : 465won/person (bidding)
— - M S Seorl i
CASE 5 Averting Cost for Clean Water 5 g0 iy onvhousehold  /Chun cheon/ , 2YeTing interview
(Improvement of water quality) . Behavior Model
Gyeongji
Willingness to Pay
for Water Charges Colo Contingent . .
CASE 6 (improvement of water quan- 147$/month/household rado Valuation Method interview
7 tity) o
Dichotomous Choice Method (D‘i“:f"gmu
Willingness to Pay for Ground- : 692FF/year/household Western Europe Contingent cho y
CASE 7 . . . . . Choice Method,
water Quality preservation Open-ended Questionnaires : (Alsace) Valuation Method
Open-ended
709FF/year/household . .
Questionnaires)
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Table 2. Valuation of benefit by setup of drinking water facilities

28312 Q1% 20029 % AP IRE 96.791¢ 0= vjehdt
ot mEpa A Ul A9 $-838) A #5002 RIgH
Hele 20024 FAFIRZ 96,7910t B 2 A H
o] 5838} Al 702 Q3 HL 19349t} u}
A g A7AllA 2002d% 7R FE )
22 50999, Hele 290.19¢, HAVIX|(Net Present
Value, NPV)= 239.2¢1%, BI-83H ] (Benefit/Cost Ratio,
BCR)®|® W}5#-4=21-&(Internal Rate of Return, IRR)
86%= LFERHTHTable 2).

Valuation

Estimated value

Remarks

Cost(FY2002 Present Value)
Benefit(FY2002 Present Value)

Net Present Value(NPV)

Benefi/Cost Ratio(BCR) 5.70

Internal Rate of Return(IRR) 86%

5.09 billion won
29.01 billion won

23.92 billion won

R&D Cost
Willingness to Pay for
drinking water facilities
Benefit-Cost
Benefit/Cost

interest rate that makes net present
value equal zero(time value of money)
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Table 3. Case valuation study of groundwater and geological information

(1) Quality

(1) Quality

(2) Benefits

(3) Cost Efficiency

(3) Cost Efficiency

Evaluation of Evaluation of Analysis of Analysis of Analysis of
R&D’s Outputs R&D's Outputs R&D's Outcomes R&D's Outcomes R&D's Outcomes
. . Geological
biect ﬁeologlcal I(\}Aeologlcal Information Geological Hydrogeological
subjec apping 3pping and Background Information Information
Information Information
Knowledge
Local authority's the Staff's Value of  Contribution for Reduction of the Site Reduction of the
method Value of Time for  Time for Water Minerals Industry Investigation Costs Groundwater
Mineral Planning Management and Production £ ) Exploration Cost
0.1% of Minerals
annual Industry's Benefit 25% of the Road
value £IM £0.IM 0.05% of Minerals Building's Value 751,000
Production Benefit
Ellison&Calow Ellison&Calow Ellison&Calow Ellison&Calow Reedman et al.,
(1996) (1996) (1996) (1996) (2002)
Table 4. Valuation of groundwater information
Valuation Estimated value Remarks
- Benefit of one drinking water facility : 9.67 billion won
Benefit

38.68 billion won

(FY2002 Present Value)

facility : 2%

- Groundwater information’s technology factor for benefit of one drinking water

Table 5. Valuation of economic impact analysis on a R&D project of groundwater remediation in the metropolitan areas

Valuation

Estimated value

Remarks

Cost(FY2002 Present Value)

Benefit(FY2002 Present Value)

Net Present Value(NPV)
Benefit/Cost Ratio(BCR)

Internal Rate of Return(IRR)

5.09 bill

ion won

67.69 billion won

62.60 billion won

13.30
152%

R&D Cost

Benefit of drinking water facilities
Benefit of Groundwater information

Benefit-Cost
Benefit/Cost

interest rate that makes net present
value equal zero(time value of money)
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