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Abstract: Designating protected areas for ecosystem conservation has been expanding globally; however, these land
use regulations impose costs on landowners. Furthermore, the increase in opportunity costs for landowners can
negatively affect the effectiveness and sustainability of policies regarding ecosystem conservation. This study analyzed
the effects of protected area designation on land prices and quantitatively estimated the opportunity costs for
landowners. The Odaesan region in Gangwon State, South Korea, where the Baekdudaegan Protected Area and
Odaesan National Park overlap, was selected as the study area. Officially assessed individual land price data were
used, and land price changes were evaluated based on two criteria: the designation status of protected areas and the
overlap of multiple protected areas. The results showed that land prices were lower in areas designated as protected
areas compared to those in nondesignated areas, with a more pronounced trend in areas with overlapping designations
compared to single designations. Consequently, the annual opportunity cost borne by the landowners was estimated
to be 238—280KRW/m* . When designing and operating incentive systems, such as the recently discussed payments
for ecosystem services, it is necessary to more actively reflect the opportunity costs of landowners, as this should
promote efficient and sustainable management of protected areas.
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Figure 1. Study Area.
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Table 1. Key Legislative Provisions of the Baekdudaegan Protection Area and Odaesan National Park.

lassifi- . .
CC::is(;nl Baekdu-daegan Protection Area Odaesan National Park
Ti f
e o 2005 1975
designation
Purpose of Prevention of damage from indiscriminate development, Conservation of natural ecosystems, natural and cultural
desip nation preservation of the land, and creation of a pleasant natural landscapes, and promotion of sustainable use.
& environment.
- - N i N 1 Envi
Core Districts Buffer Districts ature Qor}sematlon atura . neronment
Districts Districts
* Installation of national e Activities permitted in * Minimal actions for * Activities permitted in the
defense and military Baekdudaegan Core academic research, nature  Nature Conservation
facilities District conservation, or cultural District
* Excavation of war remains * Establishment of heritage preservation * Installation of park
e Installation of essential arboretums, natural * Installation of minimal facilities and park projects
public facilities recreation forests, and park facilities as o Creation of farmland or
« Installation of facilities for healing forests Ila)rescrlbed by Presidential grassland and installation
ecological restoration and * Installation of forest roads ccree ' ' of auxiliary facilities
forest protection and forest ated ° ln‘slt'allatlon of essential o primary industry activities
Permitted  heritage and traditional i ) revintion facilities livestock farming
Activities temples * Installation of education, P « Afforestation, logging,

* Installation of new and
renewable energy
facilities

* Mining development
(under specific conditions)

* Installation of farmhouses
and residential facilities
for local residents

research, and technology
development facilities

* Extension and

reconstruction of houses
for farmers and fishermen,
as well as religious
facilities

Installation of electricity,
oil, and gas supply
facilities

Establishment of private
graves and family burial
sites

Restoration of temples and
installation of facilities in
traditional temple
preservation areas
following verification
procedures

Minimal projects under
the Erosion Control Work *
Act

Harvesting of forest

products through
agreements

ecosystem restoration, and
forestry projects
Expansion,
reconstruction, and
rebuilding of existing
structures

Military training and
installation of farm roads
and embankments

* Installation of private

graves (under specific
conditions)
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Table 2. Classification of Study Areas by Protection Level.

A13Y A435 (2024)

Baekdu-daegan Protection Area

Classification
Core Districts Buffer Districts Non-designated Districts
Nature Conservation Districts (1;?322; lha) (Sﬁ)rgg ﬁa) (lf‘;;rze? }71a)
Nag(()ir?eeils i;lark Natural Environment Districts (5,A2r5eg }21a) ( 6’:‘:162 ﬁa) (SI,ASrSC? lfa)
Non-designated Districts (9"A2r262 }?a) ( 4/3;5? I61a) ( 4/?;76; }?a)

////

%////

//;/

Area 5

Area 6

Area 9

|
v
P
B

[ Baekdu-daegan Protection Area Core Districts

[ Baekdu-daegan Protection Area Buffer Districts

National Park Natural Conservation Districts
National Park Nature Environment Districts
[ Non-designated Districts

Figure 2. Conceptual Diagram of Protected Area Classification in the Study Region.
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Table 3. Number of Parcels by Protected Area Type.

Baekdu-daegan Protection Area

Classification Core Districts Buffer Districts Non};cil:tsriiilsated Total
Nature 'Cor'lservation 29 3 148 180
Districts
"
Non-designated 77 67 7,709 7,853
Districts
Total 386 113 9,589 10,088
Table 4. Results of Welch t-test Analysis.
Classifi- Levene's test non-((ri]e=s7igélga;§d(a) de(sniigag;t‘;g()b) Mean difference
cation : : (a)-(b) ' P
F p Mean S.D. Mean S.D.

Price 14.690 <.001 9.77 1.24 7.51 1.26 2.26 76.724  <.001
TAHOR, MY T W DAL BF hHol AR T 7k skl FeuF TS n]HE AF BHH] 9,
o Y WA o EoUrh FHuso] AAR IS K FE XA Tol(Area 1-4), T X|H T(Area 5-8), H]
ekt 2 arefshd, AA| HatAQl 7H4 Zol= viAA A7 F-(Area 9)9] Al o= o] AdujA] FARE
TJo] A7 St oF 9.58ul(In(a)-In(b)=2.26 — a/b= A](One-way ANOVA)S A A5kt
S¥=958) A o RO HNT 5 vk AA 2HE BAo] A FHUS AZME AARIE WSSl
tlolE & vluwstd, B F99 Hit A= oF Atd 7H8e WA 22 Levene?] 524 A
29,463 /m?o| a1, A SO Pt FA|A|7H= oF 4,598 A Azl A 28 7F Bk 2R 7HAL 7] ZHp<.001)E]
AmeE Ueht g 64n) 2olS merh o] Welch®] HAMEAS AAJalgith. £ ATH= Table

olagt ATHe WEe A4 ol o xele] A7p 59} Pk
e AAse ol TS AL SE AR B Welch] #AkEA A, Al Aet 2F Bt A7h= A4
ooz A gl uter w4 o go] tT FAVE ASE O FolFk AolS Mol O UekTip<001). |
al, FAlol BEA] 8 He7E st gk ol <ls) © HoA AY A= & S5 AR o517 A7l 719
HeA9 i EXof tigt 8= FojE53L ol HIAA nek G MIAAL S-S AR AR e Sl
Fefoll Hlsll A7t Ase AlRshe afler A-8sh= A Dunnett®] T3¢} Games-Howell 71782 AAISH A3}, ®=
o= YT 4 Utk A 7E Aol7k BAHOR GG AR HHGYO

(p=<001), WIXA Fel@e] B A77F A4 T, 2o
3. ESX|¥e| F= XIFo|| WE X7} xjo] EM o2 & A FAb), &5 A 0 «o= U

o2, AR o2 Bz do] $5 AHE Aol X ER T

Table S. Results of Welch ANOVA Analysis.

Welch Test Post-Hoc Analysis
Groups Mean S.D. —
Statistic p Dunnett T3 Games-Howell

Non-designated®

(n=7.692) 9.77 1.24
Single-designated”

(n=2,204) 7.59 1.26 3,113.07 <.001 c<b<a c<b<a
Double-designated 703 110

(n=355)
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Table 6. Results of Regression Analysis.
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Variables b t-value p-value VIF R’ adj-R F DW
Unstandardized  Standardized
(constant) 28607.8 130.046 <.001
Area 1 -28013.9 -0.067 -7.554 <.001 1.001
Area 2 -26425.0 -0.195 -22.104 <.001 1.007
Area 3 -27898.4 -0.022 -2.511 0.012 1.000
Price Area 4 -25178.5 -0.075 -8.559 <.001 1.001 476 226 365.10 .637
Area 5 -26610.7 -0.104 -11.843 <.001 1.002
Area 6 -26387.8 -0.097 -11.013 <.001 1.002
Area 7 -27041.5 -0.147 -16.712 <.001 1.004
Area 8 -23780.4 -0.410 -46.257 <.001 1.014
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Table 7. Estimates of Opportunity Costs by Protected Area.
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Baekdu-daegan Protection Area

Classification

Core Districts

Buffer Districts Non-designated Districts

Nature Conservation
Districts

Natural Environment
Districts

Odaesan
National Park

Non-designated Districts

-28,013(Area 1)

-26,425(Area 2)

-26,610(Area 5)

-27,898(Area 3) -27,041(Area 7)

-25,178(Area 4) -23,780(Area 8)

-26,387(Area 6) -

Table 8. Estimates of Annual Opportunity Costs by Protected Area.

Baekdu-daegan Protection Area

Classification

Core Districts

Buffer Districts Non-designated Districts

Nature Conservation

-280

Districts
Qdaesan Natural Environment 264
National Park Districts B
Non-designated Districts -266

279 270
252 238
264 -

Table 9. Ranges of Officially Assessed Individual Land Price for Protected Area (unit: won/m).

Baekdu-daegan Protection Area

Classification

Core Districts

Buffer Districts Non-designated Districts

Nature Conservation

Districts
Odaesan Natural Environment
National Park Districts
Non-designated Districts

518~1,500

275~24,900

553~72,600

558~814 240~40,800
558~5,270 224~73,700
452~39,700 164~221,600
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