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Estimating the non-use values of Gum river estuary using contingent
valuation method
by Tumbull nonparametric estimation method

Youngchul Shin

Division of Global Economics, Daejin University
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Abstract This study estimated the non-use values of the Gum river estuary which are not related to the direct or
indirect use of the Gum river estuary using the contingent valuation method (CVM). The non-use values of the Gum
river estuary were explained and asked to be evaluated in the CVM questionnaire and estimates of the
WTPs(willingness-to-pay) were elicited using the Turnbull nonparametric estimation methods on the dichotomous
choice CV data. Results found the Turnbull lower bounded mean WTP per year for non-use value of the Gum river
estuary was estimated at 5,822 won (95% C.I. 5,295 ~ 6,349 won) from single dichotomous CV data, and 6,205
won (95% C.I. 5,701 ~ 6,710 won) from double dichotomous CV data. The mean of two WTP estimates, 6,014 won
(95% C.1. 5,498 ~ 6,529 won), was used to calculate the annual total non-use value of the Gum river estuary.
Therefore, the non-use value of the Gum river estuary was estimated at 220.3 billion won (95% C.I. 201.4 - 239.2
billion won) annually. This non-use value of the Gum river estuary was composed of the bequest value totaling 68.3
billion won (95% C.I. 62.5 - 74.2 billion won), the existence value of 58.0 billion won (95% C.I. 53.0 - 63.0 billion
won), the option value of 57.7 billion won (95% C.I. 52.7 - 62.6 billion won), and the vicarious consumption value
totaling 36.3 billion won (95% C.I. 33.1 - 39.4 billion won).

Keywords : contingent valuation method(CVM), dichotomous choice, Gum river estuary, non-use value, Turnbull
nonparametric estimation method
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Table 1. Value components of Gum river estuary

value type of estuary
cate- one’s sub- contents
own
gory use category
- value of water use (in a
griculture, manufacture,
direct household)
use - value of fish catch in
value fishery or fish farm
use use - value of swimming, fishing
value and etc.
indirect - value of recreation or
use walking around estuary
value - value of watching birds
one’s . .
. - value of having opportunity
own option . .
of using Gum river estuary
future value .
in the future
use
vicarious
cl:onsump— - value of other people’s
tion value using Gum river estual
non- (altruistic e Y
use ther’ value)
value | © e;‘ s bequest - value of bequesting Gum
us value river estuary to offsprings
existence .
- value of intrinsic value
value .
. from existence of Gum
(intrinsic river estua
value) i
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Table 3. Turnbull Estimation results on double
dichotomous choice CV data

95% confidenc

Interval .

nierva Turnbull | Turnbull interval Standard
Lower | Upper | PDF CDF Lower | Upper error
bound | bound bound | bound

. 500 0.299 0.2989 | 0.2507 | 0.352 0.0259
500 1000 0.080 0.3792 | 0.3316 | 0.4293 0.025
1000 | 1500 0.070 0.4495 | 0.378 | 0.5231 | 0.0373
1500 | 2000 0.054 0.5033 | 0.451 | 0.5555 | 0.0267
2000 | 2500 0.028 0.5317 | 0.4705 | 0.592 0.0311
2500 | 3000 0.000 0.5317 | 0.4579 | 0.6042 | 0.0376
3000 | 4000 0.076 0.6074 | 0.547 | 0.6647 | 0.0301
4000 | 5000 0.000 0.6074 | 0.5579 | 0.6548 | 0.0248
5000 | 6000 0.109 0.7168 | 0.6423 | 0.7811 | 0.0356
6000 | 7500 0.000 0.7168 | 0.6528 | 0.7731 | 0.0308
7500 | 10000 | 0.039 0.7558 | 0.7119 | 0.7949 | 0.0212
10000 | 15000 | 0.000 0.7558 | 0.6945 | 0.8082 | 0.0291
15000 | 20000 | 0.142 0.8979 | 0.859 | 0.927 0.0172

20000 | 30000 | 0.031 0.9284 | 0.8874 | 0.9553 | 0.0169

30000 . 0.072 1 - - -

ool v E4A 139 Tumnbull 289 34 A7
0]-€-3}] Turnbull 313+ Hif(lower mean) A|&2]A}

%
= B B o 1ol o -
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F4ot7] f18k] Tumbull P24 $48 18k] S = 5809 A(95% A T7F 52959 ~ 6,349¢))0]t}. &
Z23 SASOIA #H$-FA ¥ (maximum  likelihood W o] FFEMEH CVARY Tl 62059(95% AlF]
estimation, MLE)= ©l-83tIt:. 41, & F2AHE 2570190 ~ 67109) 02 A o2 folsi) =
A AR, AR AA Tl et FEAEA S g = sl xuoalzele] 27 2 Fo]E Ho]X|
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Table 2. Turnbull Estimation results on single Table 4. WTP estimation results of turnbull model

dichotomous choice CV data
95% confidenc
95% confidenc Estimates of interval
I 1
nterva Turnbull | Turnbull interval standard CV data WTP Stand-a (won/year)
lower | upper PDF CDF Lower | Upper error (won/year) rd error Lower Upper
bound | bound bound | bound bound bound

. 1000 | 0472 | 04722 | 04004 | 0.5452 | 0.0372 Single o

1000 | 2000 0.072 0.5444 | 0.4708 | 0.6162 0.0373 DC 5822 269 3,295 6,349
2000 | 3000 0.000 0.5444 | 04713 | 0.6157 0.0371 Double 6.205%%% 257 5701 6.710
3000 5000 0.000 0.5444 | 04716 | 0.6154 0.0369 DC i ] ’
5000 | 10000 [ 0.083 [ 0.6278 [ 0.5549 [ 0.6953 | 0.036 Average 6.014 263 5498 | 6529
10000 | 15000 0.050 0.6778 | 0.6061 | 0.742 0.0348

15000 . 0.322 1

) *** significant at 1% level
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Table 5. Percentage of non-use values in Gum river

estuary

Vicarious
consumption
value

Classi-
fication

Existence
value

Option
value

Bequest
value

Percen-
tage
(o)

26.2 16.5 31.0 26.3
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Table 6. Annual non-use values and percentages of
Gum river estuary

0,
WIP inizrfali‘\);ijsz;)
Classification (won
Jyear) Lower Upper
bound bound
Option value 1,575 1,440 1,710
Vicarious
Value consumption 990 905 1,075
type value
Bequest value 1,866 1,706 2,026
Existence value 1,583 1,448 1,719
Total 6,014 5,498 6,529
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Table 7. Annual non-use benefits and percentage of
Gum river estuary

95% confidence
Benefit estimat interval
enefit estimates (100 M won
X R /year)
Classification Amount
(100 M |Percentage| Lower | Upper
won (%) bound | bound
/year)
Option vlaue 577 26.2 527 626
B Vicarious
jf;e' consumption 363 16.5 331 394
! value
WP R quest value | 683 310 625 | 742
Existence value 580 26.3 530 630
Total 2,203 100.0 2,014 2,392
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