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Assessing the Willingness-to-Pay of a Scuba Diving Management in
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Abstract : A marine protected area (MPA) is a spatially designated section of the ocean where the biodiversity
is high. Munseom MPA has a unique underwater landscape including soft coral, subtropical fish, and benthos,
attracting many scuba divers. This paper intends to evaluate the willingness-to-pay (WTP) for the scuba diving
management policy in the Munseom MPA. As a stated preference valuation method, a choice experiment was
applied to assess divers’ preferences with economic values for the policy. The attributes used in the study
included zoning (temporal closure), conservation education, daily permit, soft coral area, and diving fee. We
collected 333 questionnaires through online and field surveys and used 296 after excluding incomplete
responses for the final data analysis. Study results show that a six-month closure, a decrease in soft coral
habitat, and the diving fee were statistically significant. A positive coefficient with regard to the six-month
closure variable indicates that divers preferred the policy, and the marginal willingness to pay (MWTP) was
estimated to be KRW 8,637 per person per dive. The aggregate WTP of KRW 233 million was obtained by
multiplying the MWTP by the number of visiting divers per year. When comparing the levels of recreation
specialization, more skilled divers preferred the management option. The results of this study will help predict
the priority of management measures and the levels of acceptability among divers when diving management
is implemented in Korea in the future. This study suggests that marine environmental policies need to consider
divers as one of the important stakeholders for marine conservation.
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Fig. 1. Location and management history of the Munseom protected areas (MOF: Ministry of Oceans and Fisheries; CHA:
Cultural Heritage Administration; MAB: Man and Biosphere; KOEM: Korea Marine Environment Management

Corporation)
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Table 1. Review of attributes used in the previous diving choice experiment studies

Study Site Payment Marine life ~ umber of Other
(level range) divers
Sorice et al. . MPA fee . . Area open to diving, diver
(2007) MPAs in USA ($0-30) Trip expectation Decrease supervision, coral reef education
Emang et al. Sipadan MPA, Daily permit fee Coral cover, Increase or Litter pollution
(2017) Malaysia ($12-198) fish diversity decrease p
Parsons and Bonaire National Dive tag Coral cover, s
Thur (2008) Marine Park ($25-500) Species diversity Not used Visibility
Rodrigues MPA of Medes Diving price State of coral, Increase Underwater landscape
et al. (2016)  Islands, Spain (€30-110) presence of jellyfish P

MPA stands for marine protected area
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Table 2. List of attributes and the corresponding levels used in the choice experiment

Attribute Description

Level

Zoning

Implementation of zoning to restrict the access around

The period of access restriction:

(temporal closure)

Conservation
education

Daily permit
Coral area

Diving fee
(in KRW)

Munseom, Seopseom, and Beomseom (within a 100-meter
radius) in turns

Watching a mandatory educational video about the marine

ecosystem and precautions in Munseom waters before diving

Limit the maximum number of divers per day

Extent changes of the soft coral area due to diver contact

A daily entry fee per person for diving in the Munseom MPA

none*; 6 months; 12 months

The length of the video: none*;
15 minutes; 30 minutes
No limit*; limited
Same as present*; 15% increase;
15% decrease

(0*); 3,000; 5,000; 10,000;
15,000; 20,000

*Current status. MPA stands for marine protected area
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Attribute Alternative A Alternative B Alternative C
Zoning (temporal closure) 6 months 12 months
Education None 30 minutes
Daily permit No limit No limit No choice
Coral area 15% increase 15% decrease
Diving fee KRW 20,000 KRW 3,000
Choice O 4| O

Fig. 2. Example of a choice set
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Category Sub-category Obs (%) Category Sub-category Obs (%)
Male 226 (76) Less than 1 8 (3)
Gender
Female 70 (24) 1-2 25 (9)
20s 27 (9) 2-3 47 (16)
30s 87 (29) MOnthly household 3-4 52 (18)
Ages income
40s 115 (39) (in million KRW) 4-5 44 (15)
50s 66 (22) 5-6 35 (12)
Seoul 61 (23) 6-7 23 (8)
Gyeonggi/Gangwon 86 (33) 7 54 (19)
Jeju 30 (11) 1-3 years 46 (16)
Residence
region Chungcheong 15 (6) 3-5 years 43 (14)
Jeolla 20 (8) o 5-10 years 71 (24)
Diving year
Gyeongbuk 18 (7) 10-15 years 47 (16)
Gyeongnam 31 (12) 15-20 years 26 (9)
Alone 16 (6) Over 20 years 63 (21)
Friends 84 (29) Open water 16 (6)
Family 22 (8) Advanced 75 (25)
Company . .
Club 122 (42) Highest license Rescue 26 (9)
Education center 39 (14) Master 51 (17)
Etc. 4 (1) Instructor or above 128 (43)
Lack 61 (21) Lack 63 (21)
Diving skill Similar 161 (54) | Diving knowledge Similar 159 (54)
Outstanding 74 (25) Outstanding 74 (25)

Obs means the number of observations
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QA -SHAF HIE2 41% 3tk A= Edo] 50%E 7t
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Hlgl= A3hdS Sgich
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= AR 537t 3% 7P wWokt) ol ZEe
14 o)Ak 54 u|gk 31%, 104 u|gk 24%, 204 u|gk 25%,
20 o4 21%%t) 7HY =2 gde] HE 445 &
= AR LEE 6%, oJSHAE 25%, AT 9%, vt
2E] 17%, ZFAL o]4o] 43%= YeY SER7E 2]
okl 22 o = A%k o, AYAHT 2 2015;
ol¢} & 2018)0f4] ojEHRATSL YAF AAFo] oF
50%, “FAF AFAF0] °F 10-15%2 FEsIHE A7} vl
shH o] Aol FHojle LA AdiHoR WS o
4 Utk

o7PAEsE el <Hste] tholy] A=/A|AS o2
tho|H e} Bty ofE5 U712 o] S Hae Agat
A4 B BZSITE 21%, BT 54%, FHolutt 25%
2 UEpgith o] F E2219] tho|y] Agul x]jo] B <
oJubt a1 S AR B 657H(22%) 013Utk A o
tofl A tho]RS g Fo] Q= SHAR=E T1%%.0H, A
SEHA T 62%7F 74 Aot slgE S olghs AR

Table 4. Results of the random parameter logit model

2 alAska Igiek o] Aol B4 sjelo] cholue]
A 5] LRIA Gl Aol S o tholule)

A% vleell WS 4 ol SAA} Qe Aow B
ool T W ool Agle] SEAL REE ThARe

A 22 AAA dAudt 2R ARyt 23
BARYS 5 of BAste] 27| Aol gl AE It
T Eg=AEY A7t Table 4of] Harsict Aol £
shel 24 9)o] BN Brksk] 9la) B meo] jeks
SHA( 05} “asc’, alternative specific constant)E s}
Aok tiRFESMEE T’k A E+= ik BE AIEE 49

1, % diot mx Aeialr] kg Ao 0o sk
BAL ARFEA] ZRIOQ] STATA 16005 AHE-3H
o Halton &% 50085 #4313tk nE &4
$2E Aot A AHE 7AR M= gn] =
AR5l T Awe] Al EAAF dad MR
Hn] mg o BASH= Zlo] ©f igAsitha gheksto]
A&EFo] obd WEY W A

73 12 A7} ascYt Z§EH 7| Engo|n] By 2=
ALE]- AA A M-S ascof ATAE FHRE 715 2
oty 71t AS]- BAIA W A, &5, 7HIEsS)

Mo
0

ol

¥ o x

Model 1 Model 2
Attribute Variable
Coef (SE) SD of coef Coef (SE) SD of coef
Jon None — 6-month closure 0.7169" (0.264) 2.5592" (0.318)  0.7142" (0.260) 2.4763" (0.309)
onin
g None — 12-month closure 0.2505 (0.281) 2.6298" (0.283)  0.2608 (0.276) 2.5332" (0.279)
. None — 15 min -0.0996 (0.257) 1.7327° (0.233)  -0.1160 (0.255) 1.7141% (0.238)
Education

None — 30 min

Daily permit None — limited

Current — 15% increase
Coral area
Current — 15% decrease

Diving fee
(thousand KRW)

asc 0.9315" (0.405)

Male x asc
Income x asc

Specialization X asc

Model fit

-0.0108 (0.266)
0.2071 (0.192)
0.2274 (0.212)
-1.8548" (0.324)

-0.0830" (0.014)

N: 5,328
Log likelihood: -1581.656
Pseudo-R*: 0.1515

1.7491" (0.258)
1.5465" (0.245)
2.5108" (0.273)
2.6028" (0.336)

1.6634" (0.253)
1.4693" (0.237)
2.4210" (0.269)
2.6255" (0.329)

-0.0140 (0.262)
0.1944 (0.187)
0.2111 (0.207)
-1.8320" (0.325)

-0.0819" (0.014)

1.8422" (0.476)
-1.1186" (0.318)
-0.7380" (0.275)
1.1031% (0.335)

N: 5,328
Log likelihood: -1568.0787
Pseudo-R?: 0.1443

The alternative specific constant (asc) is coded 1 for alternative A or alternative B, and 0 for neither alternative. Significance levels
of 0.05 and 0.01 are represented by ~ and ¥ respectively. SE and SD mean standard error and standard deviation, respectively
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