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Abstract : As coastal areas have a distinct nature with the interaction of the lands and waters, they attract people to enjoy and experience the natural
environments physically and intellectually; this generates cultural ecosystem services. Coastal beaches are one of the most common coastal areas for
cultural ecosystem services. The purpose of this study was to 1) estimate the economic values of cultural ecosystem services derived from coastal beaches,
and 2) expand the estimated values into other beaches across the country using a benefit transfer method. We divided the values of cultural ecosystem
services into five different categories based on an extensive literature review: recreation and tourism, landscape and aesthetic, educational, heritage, and
inspirational values. The values of tourism and recreation, landscape and aesthetic, and educational services were estimated using the choice experiments.
The attributes of the choice experiments consisted of conservation funds, litter, water quality, seascape, landscape, and biodiversity, and the data were
collected through online surveys with visitors of 11 representative beaches in Korea. Heritage and inspiration services were estimated using a market
goods method based on their expenditures. These values were transferred to 257 beaches across the country. Study results can be used for policy

decisions on various restoration and conservation projects caused by coastal erosion and development and on the need and extent of public investments.
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At AEAZ A H = B AF 7HA

A3 Aula AHARTE W 28, 6 $4, A
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Q1 94HE oV RFCH(TEEB, 2010).

L ATe] Wl S e] AR A kA AF
g wpo} gro] w-FoF, A, W, b, G AH s
2 2R 5 glen, 7 Muls ol tig A2 Table 1

Table 1. Value types of cultural ecosystem services provided by

beaches

Types

Descriptions

Tourism &
Recreation

Water leisure activities such as swimming and
surfing, fishing, water boats, yachts, and cruise
ships, sandy beach-related activities such as playing
in the sand and walking on the beach, participating
in beach festivals, etc.

Landscape
&
Aesthetics

Walking around the beach to see the beach view
(excluding walking as it is included in tourism and
recreation activities), viewing the beach from an
observatory or a viewing point on the coastal road,
or visiting a cafe or restaurant with a good view
to see the beach view. thing etc

Education

Observing animals and plants on the beach or
traces of animals and plants and the natural
environments (topography, sand, movement of
seawater), participation in ecological and
environmental experience education accompanied by
an expert guide, etc.

Heritage

Visiting places such as historic sites, tangible and
intangible cultural assets, and natural monuments
with historical and cultural preservation value on
the beach, or facilities such as marine exhibition
halls, museums, and science centers, etc.

Inspiration

Listening to music and using books that remind
one of the beach during a beach trip.
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9H % - AN - 3
HoR g FEHAY &g AYuet vhs SEsA "It o] EE tEA AAsy. EAY seEde 37
T4 Al 9 oldell §AF sl SO R, HjFH] o]
Step 1 ‘ Identify Research Problem ‘ waste] sl &A% S 7 Bal geksiAn, wojE
] Y A5 o @ olstel HAIst TR He A Ao
34 5o] 9thE Z}o]7} A TtHHan et al., 2020).

Step 2 ‘ Identify Management Attributes and Levels ]

Step 3 ‘ Generate Choice Sets Using Experimental Design ‘

of ArellA 3% AE Ay &4 Joet 5o AH

Step 4 ‘ Present Choice Sets / Collect Responses ‘ o tho3} ZTH(Table 3 Fan), B FoF AH] 20 74H 27
steps | Py | 2 98 Sregel e HY Fol APH o JFL
ep nalyzethebata mz 2= o) e gl 7ol «Z2A 2O AL F g 7]’
12 5 = 2279 =4 dS A& TH 7]

Fig. 1. Flowchart of the choice experiments method. = Bk 100mE HA e = e e o] A E oSt
o, e 287 A L(100mF 10071y, <FZH100mE 300
3.1.1 deaEy 4A: 59 43 My, Ea(100md 50070y o2 stk 27 Age

=290
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AeAd
AESIAL 71E Aols AREEE 4 ol BF-FS A Portal, 2020) ARE Faste] AFEgivh R vbtE
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Meyethoff et al., 2010; Paltriguera et al., 2018), A ¥H-Alu] Hu] FoZ AU} L FHCIEYT 2 F7E 8l ¢
2 AT 7243 #E9 A2 Z(Dou et al, 2021; Urbis et al, A 15, o] B3 F5), ‘HEUIEH 2 F7& §la, W
2019), W& A 7 FEoly wS Fojok wEE A A7F okt |, Eol FE Ay, UECIEY % e £
© #(Chen and Chen, 2019) -83}o] Table 29} o] £4 = S5, WAV <zt o, Eo] ok E8yo g A5
Has =& AR Auj o= kg b A A $4
= ARESFITh oA 2 S A oA wiebE = v A3
Table 2. Attributes used in the literature on beach valuation S 9HEty, FFE B EQ A, AolEI FEREEA
; : d) B FAEIEY)0] Kol A, Ao]ET TR
Types Potential attributes 23} a2 gu(EAE) £ kg §aEd g
o & e (o, mpoc), Shoe o, aea (51 EDS] 0l AT AT S A
of sand beach, convenient facilities, congestion & wpgtrtol A viEtR = SX A0S 9H e, 52 A
Landscape &  Sea-side view (wind turbines, aqua farms), B9l 50%7F AEolw nFEe] gl A, ABAH
Aesthetic land-side view (high-rise buildings) 100%7} AEo)m mE=7AE0o] vrdsl A o7 LAY}
Education Education program, biodiversity S Auj2e 7FHFEAS Y3 AEEUSA SA4S
Payment Tax, conservation funds, entrance fee ARgERlth ‘AETTID S TGl B F e A
vehice 2o) TRV} hkR A ulal, B4 42 A
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At BEAZ S H = AAA HA FA - A eSS g ew -
Table 3. Descriptions of the attributes and the levels used for cultural ecosystem services
Attributes/Descriptions Levels
.................... e <Less> “Medium> <Much>*
Number of trash that can be found per 100 pieces of trash 300 pieces of trash 500 pieces of trash
100 meters of coastline. Beach litter per 100m p@r 100m per 100m
. may affect tourism and recreation e | % CRCTE N B - ke wspl
Tourism | ctivities.
&
Recreation q *
Water quality <G00d> <Moderate> <I.)oor.>
....................................................... No oail slicks and No oil slicks and Some oil slicks and
Cleanliness of the sea water. Water | floaters in the water, floaters in the water floaters in the water,
quality may affect tourism and | 1o odors, clear and 10 odors. clear water | SO™€ unpleasant odors
recreational activities. blue water ’ and turbid water
Seascape Cable cars visible Cable .cars and wind
turbines visible*
Seascapes from the land. Types and
number of structures installed on the sea
for leisure and economic activities.
Landscape
&
Aesthetic” Landscape 50% of the horizon covered with 100% of the horizon covered with
....................................................... the buildings, the buildings, many high-rise
No high-rise buildings buildings*
Landscapes from the sea. Number and
height of the buildings. ~
[iads " .__ g e peest -
100% - no reduction
e (30 different specics 40% reduction with no 70% reduction with
Biodiversity found on the beach - .
including some protected species no protected species
protected species)
BUCation F-=+=="====s e e
The degree of diversity in terms of the e Ny, a
types of species found on a beach. The Q m * \» *\b s ) \»
presence of these species can provide @ ! @&‘J *
educational opportunities. ‘&
Conservation funds
Payment | The amount your household pays once a
vehicle year to the "Beach Management Funds" 1,000 3,000 5,000 7,000 10,000

in order to keep the beach

well-maintained (KRW).

a. The pictures are slightly modified for each beach.
* indicates a base level of the attribute.
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Fig. 2. Study sites for the primary data collection.

Table 4. Descriptive statistics

Urban type

Variables Haeundae C}?(])?azg Daecheon | Hamdoek | Eulwang
Total 500 549 500 500 531
Female(%) | 514 435 476 53.2 44.6
Age 437 45.0 40.5 40.3 39.6
Monthly

household

income 5.6 53 5.6 58 5.6
(per family

member)”

Education

(% of college) g5 80.1 822 86.0 853
degree or

higher)

Regional origin

Seoul 105 95 87 108 102
Gyeonggi/ | 57 163 189 172 212
Incheon

Chungcheon;

Gaﬁwong/ 54 88 83 56 87
Gyeongsang 153 153 88 114 51
Jeolla/Jeju 31 50 53 50 79

Rural type

Variables MYSOES Goracbul Songiihol Simok | Mallipo |Gyeokpo
Total 500 | 524 | 544 | 531 | 544 | 524
Female(%) | 492 | 51.7 | 502 | 446 | 502 | 517
Age 40.6 | 407 | 403 | 396 | 403 | 407
Monthly

household

income 5.7 5.8 55 5.6 55 5.8
(per family

member)”

Education

(% of college) g0y | 880 | 864 | 853 | 864 | 830
degree or

higher)

Regional origin

Seoul 80 83 126 | 102 | 126 | 83
Gyeonggl/ | 435 | 126 | 177 | 212 | 177 | 126
Incheon

Chungcheong/} ) 40 80 87 80 40
Gangwon

Gyeongsang | 173 | 196 | 149 | 51 149 | 196
Jeolla/leju | 75 79 12 79 12 79

a. 1: less than 1 million KRW, 2: 1~2 million KRW, ..., 10: 9~10
million KRW, 11: over 10 million KRW
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Table 5. Example of paired choice sets”

Attributes Alternative 1 Alternative 2 | Alternative 3
<Low> <Medium>
Beach litter 100 pieces of 300 pieces of
trahs per 100 m | trash per 100m
<Good> <Moderate>
No oil slicks No oil slicks
Water quality and floaters in | and floaters in
the water, no the water, no
odors, clear and odors, clear
blue water water
Biodiversity | 70% reduction 100% I would not
Cable car and c};ﬁz:sagft::r
Seascape wind turbine Cable car view
view
100% of the 50% of the
horizon covered | horizon covered
with the with the
Landscape buildings, many buildings,
high-rise No high-rise
buildings buildings
Conservation
funds(KRW) 3,000 7,000
Choice "d d d

a. The choice sets in the questionnaire also contained the
pictures shown in Table 3.

=
A AN 5§85 (random utility model)ol] 7]w+a}k
), SHAA A e 4= = T o olde] AlyEl ()
o

UH(Adamowicz et al., 1998). Z} T2 71 (2)<]

T
2
of
rot

AR = AAA 7] 34 - A e Sds e -

£8P5FE el 9 ol #4548

kel 2
(deterministic ~ component, V 7»)9} 252 Q A(stochastic

component, €;)= TAHEE AwAFYAA YA 2%
(Ve 25(Y), Wcte] 7HA4P), £4
o] Ayt el P4k,

W &4e) A(Z)

Uj;=VijTey (1

MA@ Uy > Uy (V= k) A%, b e
s w|E, deg)e  AdsA @SB
Vte, > Viteg oo Hehd 5 alvkel b Ce
ok ouah). Vi AlAE tioke] %4

AE7bsdh BE

8RR Z)e T L AT AE 3744 ek ga

e 9] =82 X (Type I
extreme value distribution)S W=7 =™ A€ oot 7Rl

- 7% o
7 Y exp(V(Y,~P,Z,)

BAHNE AR 24 W (conditional logit model)¥} &
A 5.8 (mixed logit model, =+ EE R Z A ¥, random
parameter logit) 0.2 4] 7}53dlth AR RS A
o7kl &5 §l5 < & ¥ (independence of irrelevant alternatives,
IA), 5, Folxl 7 7HA] tit & g 74 dijke] F71%A

U AAE =

AuAdYe 7 A9 s A VAR =4 5
At} SHAA] B 2] Al (Marginal Willingness To Pay, MWTP)

kA Aol mey FAX(BYE stEEde] me 4

(B9 09 o2 the golrl, MWIPE F4shs 4
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Benefit transfer function (Y)

= [Tourism-supply] (0.043 x attraction factors) + (0.046 x
accessibility) + (0.057 x tourist amenities) + (0.036 x marine
leisure activities) + (0.026 X regional characteristics)

+ [Tourism-demand] (0.043 x demand fluctuation rate) +
(0.082 x tourist density) + (0.083 x tourist expenditure scale)
+ [Coastal ecology] (0.145 x dissolved oxygen) + (0.146 X

transparency) + (0.213 x sanitation) + (0.080 X trace metals)

Fig. 3. Benefit transfer function for beach value transfer.
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Table 6. Factors and indicators used in the benefit transfer function

E\}:lcltlzion Indicators Descriptions of the indicators
Attraction Number of reviews that the beach has been exposed to on social media
Accessibility Population-weighted average distance from major cities to the beach
_rl;l:ul::nmd Tourist amenities Number of restaurants, bars, tourismy/sports, and lodging facilities in the beach area
Marine leisure activities Number of marine leisure activities available at the beach
Regional characteristics Gross regional product per capita weighted by population density in beach areas
Demand fluctuation rate Average increase/decrease rate in number of visitors over the past 3 years
T;)lil]l).]l)sll;’l Tourist density Area occupied by one tourist
Tourist expenditure Average price of accommodation per night
Biota-dissolved oxygen Dissolved oxygen at water bottom in summer at the nearby monitoring station
Coastal Water quality environment-transparency | Water transparency at the nearby monitoring station in summer
ecology

Water environment-sanitation

Average concentration of E. coli and enterococcus in seawater during summer

Soil environment-trace metals

Suitability of five trace metals concentration in beach sand

Table 7. Estimation results of the choice experiments

Urban type Rural type
. n, Myeongsa " . .
Attributes | Haeundae C;)};?aeg Daecheon | Hamdoek | Eulwang }S]izmgs Goraebul | Songjiho Simok Mallipo | Gyeokpo
Coefficients (Standard deviations of the coefficients)
asc 0.5747" | 21879 | 09562" | -0.6595" | -0.9868" | -0.7901" | -L.1245" | -1.5964" | -1.0106" | -1.9574" | -0.8901°
fund | -02002" | -02130" | 02029" | -0.1744" | -0.1981" | -0.1873" | -0.1662" | -0.1426" | -0.1916" | -0.1902" | -0.2206
itter] L6317 | 07642" | 086957 | 07716" | 110397 | 08013 | 10794 | 1.0871° L1185" 127617 | 0.6824'
¢ (14691 | (1.7804") | (1.1330") | (1.2189") | (1.1821") | (0.9814") | (1.2744") | (-1.3871") | (-14066") | (1.8099") | (1.8212"
litery | 0643 | 0511s" | 0.18%4 0.5470" 0.7012 0.4449" 0.8162' 0.6252" 0.6054" 0.7083" | 04567
s 1 1679 | (18751 | (12991%) | (09671") | (0.8237") | (09438") | (1.0313") | (-12051") | (:0.7605") | (-1.1620") | (-1.0453")
water] | 26325 | 3018 | 20091 | 19883 | 23992 | 22846 | 26106' | 23773 2.5356' 328847 | 26493
(1.0040") | (32979 | (1.9708") | (23038") | (22796") | (1.8614") | (1.9300) | (2.3488) | (23072") | (2.9983") | (2.8198"
waterz | 12594 | 2.1449' | 15466 | 13729 | L5161 | 15083" | 1.6931' | 14536 1.6114" 2.2889" | 19824
(1.0012") | (1.9857) | (1.1506") | (1.1765") | (13877") | (1.0177") | (14753") | (1.6321) | (13290") | (1.7290") | (1.4749"
al 05559" | 1.1605" | 08365 | 07591" | 14200° | 06129' | 05129° | 13349' 09186 12146" | 0.5608'
s (14934") | (3.0368") | (14152") | (14451") | (1.6144") | (1.1646") | (2.1051) | (1.6340) | (1.9138") | (1.8744") | (1.4346)
sea2 02650 | 09741 | 03813" | 02262 0.4450" 0.2895" 0.1460 0.5202' 0.2801" 05136’ 0.4746'
(11541 | (14090%) | (1.1967") | (1.0111%) | (0.7626") | (1.2962") | (1.1285") | (1.4107) | (-0.7651") | (1.1201") | (0.8496"
0.9108'
land+ | [ "gg77)
land 05697" | 02958 | 06336 | 03546' | 01908 | 04475' | 03998" | 0.5680" 04583 0.5499" | 04357
(1.0618") | (1.8909") | (1.6809") | (12380") | (1.7326") | (12707") | (1.5654") | (1.5631) | (1.7539") | (2.0042") | (1.7932"
diversityl | 00885 | 0.6671' | 01998 | 0311 | 07096" | 02284" | 00757 | 06550 0.6330" 04540" | 0.7046'
W 08961) | 20787) | (13659) | (12154) | (15376) | (12435 | (17003) | (1.4623) | (1.5316) | (1.7614) | (1.8527)
diversity2 -0.3769° 038617 | 03647° | -04045" | 00182
versity (-1.1053% (141667 | (-1.2873% | (1.9700" | (1.2524")
N 6,972 6,588 9,000 9,000 9,558 9,000 9,270 9,792 9,558 9,792 9,432

* p<0.1, # p<0.5, ¥ p<0.01, asc means alternative specific constant: no choice in the paired choice sets is 0; otherwise 1.
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Table 8. Estimation results of willingness to pay of beaches’ cultural ecosystem services per person per year

(Unit: KRW)
Urban type Rural type
Varizbles (level change) Haeun Gyeong Dae Ham Eulwan Myeong Gorae Songji Simok Mallino Gyeok
dae podae cheon doek | sa simni bul ho P po
litter] (much — less) 3,261 1,435 1,714 1,769 2,229 1,712 2,598 3,049 2,336 2,683 1,237
litter2 (much — medium) 1,287 961 373 1,254 1,416 950 1,964 1,753 1,264 1,489 828
water] (poor — good) 5,260 5,656 4,001 4,559 4,845 4,880 6,283 6,667 5,294 6,914 4,804

water2 (poor — moderate) 2,517 4,028 3,049 3,148 3,062 3,222 4,075 4,077 3,365 4,812 3,594

seal (cable car & wind

. . 1,111 2,179 1,649 1,741 2,868 1,309 1,234 3,743 1918 2,554 1,017
turbines — open view)

2 (0 G CoRiiin 529 1,829 752 519 899 618 351" 1,459 585 1,080 861
turbines — cable car)
land+ (100% ‘bulldlng - 1,820
open view)
land (100% building — + +
50% building) 1,138 555 1,249 813 385 956 962 1,593 957 1,156 790
o ) .
CRZRIG @V et TEEn 177" 1253 394 301" 1,433 488 182° 1,837 1322 954 1278
— no reduction)
diversity2 (40% reduction +
0% reduction) 761 -1,083 762 -850 33
Tourism & Recreation 6,547 6617 | 4374 5,813 6,261 5,830 8,47 8,420 6,558 8,403 5,632
Landscape & Aesthetic 609 2,384 2,001 1332 1,284 1,574 611 3,052 1,542 2,236 1,651
Education 177 1253 394 301 1433 488 182 1837 1322 954 1278
Sum 7333 | 10254 | 6,769 7,446 8,978 7,892 9,040 | 13309 | 9422 | 11,593 | 8,561

Survey time (YYYY.MM) | 2019.08 | 2020.07 | 2020.10 | 2020.10 | 2021.07 | 2020.10 | 2021.05 | 2021.07 | 2021.07 | 2021.07 | 2021.07

¥ means the coefficient was not significant. Variables vary slightly depending on the beach. Shaded variables are used to calculate the cultural services.

Table 9. Estimation results of heritage and inspirational values

Heritage Inspiration
Regions }g;}rﬂjrféer?fs Paid admission | Value per person Books Music Subtotal | Value per person
fee (KRW/yr) (KRW/yr/person) | (KRW/yr) | (KRW/yr) | (KRW/yr) | (KRW/yr/person)
Incheon 93 21,000 226 6,054 782 6,836 74
Gyeonggi 24 17,000 708 5,000 2,731 7,731 322
Chungnam 184 79,500 432 25,000 2,703 27,703 151
Jeolla 135 75,000 556 21,000 3,000 24,000 178
Ulsan 45 7,500 167 5,000 1,966 6,966 155
Gangwon 404 341,500 845 76,000 4,959 80,959 200
Gyeongsan 134 64,500 481 72,000 648 72,648 542
Busan 367 231,600 631 101,000 9,122 110,122 300
Jeju 213 60,111 282 42,555 2,550 45,105 212
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Table 10. Top 5 beaches with the highest cultural ecosystem
services values by each region
(unit: KRW 1,000/year)

Region Busan East Coast | West Coast S(élégem Jeju
st
Beach Haeundae | Gyeongpo | Daecheon M}S/mgsa Hamdeok
Number of | 1120 000 | 5253855 | 6,630,000 | 589874 | 402,869
VisItors
11"{’““5‘“. &1 73346,599 | 34,762,467 | 29,000,842 | 3439324 | 2,342,034
ecreation
Landscape &
eatinte | 25195996 | 14368452 | 19217,565 | 1,336,190 | 1,028,744
Education | 1,980,027 | 6,582,166 | 2,611,343 | 287,847 | 121,142
Heritage | 7,009,164 | 4,441,068 | 2,864,592 | 327,708 | 113,694
Inspiration | 3,361,273 | 1,052,837 | 998217 | 104,867 85,311
Total  |110,953,059| 61,206,990 | 54,692,559 | 5,495,935 | 3,690,924

Table 11. Bottom 5 beaches with the lowest cultural ecosystem
services values by each region
(unit: KRW 1,000/year)

Region Busan East Coast | West Coast S(él(ilem Jeju
st
Beach llgwang Obo Tille Sagumi Shinyang
Number of | 509279 | 1619 1,640 369 16,750
visitors
Tourism & |4 heg351 | 13,600 10,992 2,134 89,289
Recreation
Landscape &| 344 9g9 3,622 5,711 829 39,220
Aesthetic
Education | 28840 301 2,516 179 4618
Heritage | 132,062 779 370 205 4727
Inspiration | 62,79 878 121 66 3,547
Total 1,659,007 | 19,180 19,709 3413 141,402
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