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Assessing the Economic Value of Water-friendly Space by
Contingent Valuation Method and Mobile Bigdata Analysis
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Abstract

Water-friendly spaces in national river are designated places by the Government to provide rest and leisure to public.
For efficient designation, maintenance, and management of them, it is necessary to calculate the economic value
of each water-friendly space. This study calculated the economic value of 297 water-friendly spaces nationwide by
combining the number of actual visitors derived from Mobile Bigdata analysis and the willingness-to-pay(WWTP)
of each household derived by the survey conducted for this study and contingent valuation method. The estimated
result for annual WTP per household for the neighborhood-type was 9,774 KRW and 5,806 KRW, and for the
community hub-type, it was 8,452 KRW and 5,398 KRW, within and outside the local administrative boundary
respectively. By combining this result and the number of visitors of each water-friendly space derived from the
Mobile Bigdata analysis, the median annual economic benefit for each water-friendly space was calculated as 33.7M
KRW for the community hub-type and 21.1M KRW for neighborhood-type.

Keywords: Water-Friendly Space, Contingent Valuation Method, Economic Value, Mobile Bigdata anaylsis, River

Management
I ME TRE, PR7IEAGTHANEELSTAA A
2018-992%), o] W= AT} QIte] X515 o] F
AEAT, TSP, AWix 0 B AW Aox & o ARKS] Zhao] golsle] AU SIe

Aol wet P1RAR A AFHE TR AR S0E o]k Aol olat A

* 2 AR 201800 20201 87K FEFTF-AIA 17 B4 TEW-SFO] FA HHolHE 283 wrisidne] add Alard]

— =0 1= —
aeie g} /|2ARE AANgon] B 8ol 2y 3 wo] e o] 25710 AHe] Helsios:
#x 5|t A7 55t BARdAIIAAD | Ph.D. Candidate, Dept. of Industrial and Management Systems Engineering | Primary
Author | bristo94(@khu.ac.kr

=

siox ZSIOSh A7 958t -l | Associate Prof., Dept. of Industrial and Management Systems Engineering | shinjung11@khu.ac.ke

sl S A1) =) S ALANERF | Director of Water Resources and River Research Center, Korea Research Institute for Human
Settlements | selee@krihs.re.kr

soiolor B Q1] 2HQI ALY WAIZ| R | Associate Research Fellow, National Territorial Environment & Resources Research Division, Korea
Research Institute for Human Settlements | Corresponding Author | mjo@krihs.re.kr

e
Y
I
Y
i
[ol<]
X
IE
o
opm
>

19
=
=
m
HI
1z
1o
I
mon

ot Zexirel A 71k ot 177



o A 15| el 7} spaatel o] 3 ol

7K AT $I5F ol 87 WO, FEE, AE

2o1g7h 24-AA) 5 7NAES 24w
TRl B8, A A5ATY A of

ol

A Hxog 24127de] thgh AbelA u]go
on ol FEWFHEI} 71E 357714 A
297702 F45ks dlo] EHolrkolEa, oM,
719 2019). olEfRt MRS Fet ARl =9
A= H2 T 262 ] TGt oy

gt ol 827} Qi=A} ) Azoleka 2 4
al

9,
2

lo
HrofF e g 2 oo

P

£ 32 o
oﬁ,ﬂﬁo{

H
o
b
iw
L
ﬁ

7R Sshdef QxR B4 et HiRol e
o= AFo] ot} ofof| tigh FEHeto 2 HrRA &
A3}t FHEE 8ol 54 Bldlole z& 7]
gt o] 87 4= AgEiQte] 2 AFE ek o2,
ZHHA oA, R 22018)= I HE
st T2 E 95l A4l Hldloly E-gaieRs st
o 1 o]F =, o]FA, o2, HX1Y(20192 &
A1 Hlglole] 2tz E-gAdof| thigh A5t ol 8x]® A
A AFE Ao, oFA, old2(20192 S4!
Hlg|o]e] S o] 83t M4 ol 857 A%, A
G} Bk, AR A A 52 S=3sh

178 ZEHT HM1057(2020. 6)

L
od
o)
o,
i)

T8
Jo
R}

Hr
P
=1
H
2
=
4
1A
Wi

i

L S Uste] Wols F shel dl=elolold
Ho] 5 Asld He] AL Sl AAA 71
A WAlo] Wasie) webd 14T 087 Sot
ol§AE Suko i okpaAe] SAPL glow, ol
AR 71 BAsh AgATNe Wee] Wasitt
2 =20 24 B Bkl 1547 A
744 BAKE SIgk ek A B AF B Sagolt
ol $J8] £ EReAE HAATE B8 2
e I
HlaFES g0 AR T 2977 A5

AR 7K AR 910 B4 Hloleh 018 4

wEAE FIl A
T A5, 11 29 dEsk AMHE BF

Skt ofrjeto g2 B =Rofl A s AAA 71 w
Hze] 44 B8 Wl A7 WA 2L BT A7
wefoll diohA =gt

ST A(2012)2 ZFA1A 7FR](Economic value)
£ 240k S =914 AAIE P (Physical linkage
model)¥} SYENA A R (Behavioral linkage model)
2 FERith 22 AAMHE As 9 AHIATE A
vz} oA} Ee)2] AP vkl 7Pgste] st %



AB|A0] HAA 7HAE
O] HIARGZIA7} A8 7k =
AR AHRol o] ZARN i EC R AA
S (Revealed preference: RPYETHI} &5 (Stated
preference: SPYETIHOZ JLEETE RPYTIHS 3
1|3 91 H(Averting behavior method), ©J38H]-8-5
(Travel cost method: TCM), oll% 3 H(Hedonic

EEohs HoE, 33A

AL Q.

ep

71 AelA

SATE A ol 5 5] 418 SukErks &
BARA 5 FA- AP} olele S HiFe] &

A PFgEE iz g7l el TaM A8l ofHth

pricing method)©| ZFE|LE A A A=E SHE
371 olete A9

BRAoR BT TOMS

g-gofl Aol A

Table 1_ Studies for Assessing Economic Value of River—related Projects

Source Method Target Purpose Key findings
H Park H Park: KRW 7,22
Lee, Han and Yi(2000) | CVM wangsung tar Ecological Development wangsung 7,229
and Hyungsan River Hyungsan River: KRW 9,759
Loomis, K N
omis, ent, Strange CVM Platte River Ecological River Restoration | USD 21 per month/household
and Fausch et al.(2000)
Utb: logical riversids k
Leem and Lee(2005) CVM Daejeon River .[ an CjCO ogic r1ver'51 ¢ P,M KRW 3,485-5,062 per year/household
in Daejeon Metropolitan City
Lee, Kwak
o W CVM Nakdong River Water Quality Improvement | KRW 843 per month/household
and Yo0o(2007)
Ojeda, M
yeca, Mayer CVM Yaqui River River Restoration Project USD 6.6 per month/household
and Solomon(2008)
Yoo, Han and Park(2009) | CVM Anseong River Ecological River Restoration | KRW 1,282-1,889 per month/household
Bae and Park(2013) CE Kyongan Stream Waterside Landscape KRW 3,870 per month/household
Han, H
and a;;rk(;gi) CVM Han River River Space Restoration KRW 5,487 per month/household
Zhao, Liu, Lin and
a0, L, an CVM | Zhangjiabang Creek | Ecological River Restoration | USD 15.92 per month/household
Lv et al.(2013)
Hong, Lee and Kim(2014) | CVM | Cheonggye Stream Public Value KRW 11,324 per year/household
Kim, Kim and Doh
. (2012;)1 © CVM Yeocheon River Ecological River Restoration | KRW 891 per month/household
Value of A f 1 visic: KRW 31,540
Lee, Hong and Chung(2015)| TCM Anyang River be o CCFSS © st 315
Anyang River Annual benefit: KRW 71,620 per year
Lee, Chang, Yoon and 1 visit: KRW 19,020
TCM | Ch S Co Surpl
Chung et al.(2015) congeye Stream nsumer Surpius Annual benefit: KRW 66,710 per year
N d Y N : KRW 3,140
Lim and Yoo(2015) CVM amyang and tugu Ecological River Restoration amyang 3 per year
Stream Yugu: KRW KRW 10,121 per year
Lee, Kai H
© ‘ng, an CE Mankyeong River Ecological River Restoration | KRW 12,974 per year/houselhold
and Kim(2016)
Kim and Lee (2018) CVM Tachwa River Taechwa River Conservation | KRW 36,857 per year/household

Note: CVM denotes ‘Contingent Valuation Method’, CE denotes ‘Choice Experiment’, TCM denotes “Travel Cost Method'.
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Table 2_ Demographic Characteristics of the Sample

Category Characteristics Cases | Share
Tortal 1,231 | 100.0%
Male 633 | 514%
Gender

Female 598 | 48.6%
20s 228 | 18.5%
30s 241 | 19.6%
Age 40s 286 | 23.2%
50s 288 | 23.4%
60s+ 188 | 15.3%
< 3,000 322 | 262%
Average monchly 3,000-4,000 219 | 17.8%

income per
household 4,000-5,000 208 | 16.9%
(1,000 KRW) 5,000-6,000 266 | 21.6%
7,000 > 216 | 17.5%
high school or less 203 | 16.5%
Education University/College 842 | 68.4%

Level

Graduated school or above 186 | 15.1%
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Table 3 _Response Distribution by Type in CVM Survey
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AL
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=]
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150w

Ak gz
1~38] A= olef thet SEte] B e

L Low price High Price
Type fnidial bid amount Yes- Yes- No- No- No- No-No- | No-No-
(1000 KRW) Yes No Yes No Sum Yes Yes Yes No Sum

1/3 32 15 6 38 91 35 10 0 24 69
2/5 41 23 2 34 100 51 11 1 38 101
4/7 21 21 10 36 88 44 10 3 38 95
Type 6/10 30 15 3 45 93 29 8 9 25 71
1-1 8/13 24 12 6 40 82 30 12 10 28 80
11/16 11 11 14 48 84 35 5 8 39 87
14/20 34 7 20 38 99 33 3 6 49 91
Total 193 104 61 279 637 257 59 37 241 594
1/3 30 12 4 31 77 39 8 1 39 87
2/5 21 10 3 44 78 34 6 2 50 92
4/7 13 15 2 54 84 33 14 3 54 104
Type 6/10 16 6 13 58 93 14 7 4 54 79
1-2 8/13 15 8 9 65 97 21 5 5 59 90
11/16 13 6 10 61 90 19 8 7 48 82
14/20 15 13 55 87 8 4 10 69 91
Total 123 6l 54 368 606 168 52 32 373 625
1/3 32 9 1 40 82 50 14 40 104
2/5 41 24 2 30 97 41 12 0 29 82
4/7 29 9 5 49 92 29 7 2 30 68
Type 6/10 25 9 6 49 89 31 9 7 30 77
2-1 8/13 15 13 9 52 89 20 10 11 44 85
11/16 21 9 9 54 93 40 8 11 46 105
14/20 20 5 9 40 74 17 5 8 64 94
Total 183 78 41 314 616 228 65 39 283 615
1/3 24 10 6 45 85 36 8 1 44 89
2/5 32 11 3 49 95 28 10 1 52 91
417 19 12 3 56 90 32 5 3 65 105
Type 6/10 22 5 10 52 89 14 7 4 54 79
22 8/13 15 8 5 58 86 21 9 6 61 97
11/16 11 8 15 62 96 7 4 5 56 72
14/20 10 7 6 62 85 8 0 9 55 72
Total 133 61 48 384 626 146 43 29 387 605
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Table 4 _Estimation Results for Four Types of Water-friendly Space
Typel —1 Typel —2 Type2—1 Type2—2
Variables
Coef S.E Coef S.E Coef S.E Coef S.E
alpha 0.59%#% 0.08 0.00 0.08 0.47 0.08 —0.10 0.08
bid —0.11%%% 0.01 —0.12%%% 0.01 —0.11%%% 0.01 —0.12%% 0.01
WTP(krw/yearly/household) | 9,773.50%%* | 461.19 | 5,806.45%** | 31971 | 8452.03%* | 407.56 | 5397.88%%* | 312.77
Log—Likelihood —1,238.11 - —998.37 —1,155.42 - —961.07
Number of Obs 1,231 - 1,231 1,231 - 1,231

Note: **#significant at the 1% level.;
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**Significant at the 5% level; *significant at the 10% level.
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Table 5_ Annual Benefit from Water—friendly Space by type

Number of Visitors (median) Annual Benefit (Thousand KRW/year)
Type N Total Inside Outside Total From From Per
(median) (median) (median) inside outside area(ha)
Total 297 66,468 15,436 35,252 25,408 3,695 18,880 1,825
Neighborhood 184 30,565 6,730 20,964 21,137 2,708 14,381 1,464
Community Hub 113 87,487 26,107 66,475 33,714 5,406 24,150 2,431

Note: ‘Number of visitors’ may include duplicate visitors. In the analysis of benefits, the redundancy was removed by the methodology

described above.
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Table 6 _ Annual Benefit from Water—friendly Space

by River Basin Area

Annual Benefit
Basin N (Thousand KRW/year)
Total Per area(ha)

Total 297 25,408 1,825
Han River 70 25,390 2,891
Nakdong River 94 52,920 2,010
Geum Rlver 70 29,196 2,464
Yeongsan River 46 18,458 909
Seomjin River 17 6,118 1,521
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