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A Study on the Development of the Indicator Sets for Evaluating
the Sustainable Eco-tourism and It’s Application
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Abstract : Nowadays, in the context of growing environmental consciousness and tourism industry, ‘eco-
tourism’ has been expanding rapidly worldwide, and it is viewed as the strategy of regional development.
Ecotourism is also perceived potential as an effective tool for sustainable development. However, when
poorly planned and implemented an ecotourism project, it can quickly turn economic gains into social
and environmental disasters. The purpose of this study is to develop standard sets of indicators to
measure sustainable ecotourism, and to evaluate ecotourism sustainability practically. This study applies
the indicators sets to the ecotourism through the case studies of 10 Korean ecotourism sites. Using the
indicators sets, the levels and characteristics of the sustainability of 10 eco-tour sites were measured and
evaluated, which makes it possible to monitor sustainable ecotourism in the future. After setting weights
among domains differently, the results of the sensitivity analysis showed that the rank changes of the eco-
tourism sustainability was very small, implying that the problem of weights setting among each domain
will not be critical. Base on the empirical analysis, this study suggests the application of sustainability

indicator sets of eco-tourism in the normative, analytic, practical aspects.

Key Words : eco-tourism, sustainability, evaluation indicators, sensitivity analysis
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Table 1. The description of the Korea’s ten main eco-tour sites. 10CH AEfZHEX| EM

Type of resources Site

Description

—

Coastal resource | 1, Taean sand dune named ‘shin-du’

Taean has the korea’s only sand dune called shindu. It func-
tions as buffer zone connecting inland ecosystem and shore
ecosystem,

Habitat for mig- | 2. Seosan habitat for migratory named

ratory species ‘Cheonsu bay’

Seosan has the habitat for 300 kinds of and 4 million migra-
tory birds, including endangered species such as spectacled
teals and spoonbills,

Coastal wetland ,
bay

3. Suncheon wetland named ‘Suncheon

Suncheon bay is one of 5 main wetlands in the world.

Inland wetland | 4. Changnyeong wetland named ‘Upo’

‘Upo’ is was formed 140 million years ago, and it is shrouded
in ancient mystery,

Fossil/caves 5. Pyeong.chang Backryong caves and
Dong river

There are the Dong river and Baekryong cave which was
formed by surface movement and corrosion action of under-
ground water and limewater,

tain (source of ‘Nackdong river)

6. Yeongju Jarak’ path in ‘Soback moun-|

Graceful figure and inherit culture is preserved well,

Mountain/ri . ; . ; . ;
ountain/river 7. Jinan ‘Mashil’ path(source of There are the ‘demi’ spring, the source of ‘Seonjin' rivers,
‘Seomjin river) and beautiful mountains and streams,
‘Chopyung island’ called the last ‘Galapagos islands on
DMZ(De-Mili- 8. Paju ‘Chopyung island’ earth, is in the process of being selected as UNESCO bio-

sphere reserves.

tarized Zone)
9. Hwacheon

Hwacheon is the Tourist development area named ‘Peace &
Life Zone',

10. Jeju parasitic volcano and ‘seogwi’

Island

dock biosphere reserves

This area is selected to UNESCO biosphere reserves,

Source: http://www.eco-tour.kr.
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Table 2. Indicators and measurement variables of eco-tourism sustainability evaluation.
MENEEO| XI&THSHE SH6t| YISt XIES} HaS

Domain Indicator Details Measurement Variables
Whole Species
Diversity of Speci
fversity of Species Rare and Indigenous Species
Floristic Score
Ecological Number of Colony
VC;) oglca Veoetable G Vegetable Evaluation Grade
alue I
cgetableroup Age of Stand
Degree of Green Naturality
. Topographic Assessment
Ecological - -
Domai Ecological Nature Status Ecological Nature Status Grade
omain
St Eco-tourist on Peak S Density of Tourist
iy -tourist on n
o COTTOUTISEOR Feake oeaso Year on Year Rate of Tourist
Polluti d
OTUHOnANT ]\ ter Pollution Level BOD(Biochemical Oxygen Demand)
Damage
i - | Desi ion for R i
Envlronm(.en esignation for Rescrvation Designation Grade of Domestic and Overseas Country
tal Protection | for Natural Resources
& Ecological | Envi 1 Eff
colosica nvlrorfmenta ects Number of Pre-Environmental Appraisals
Application | Evaluation
Eco-tourism Education for Eco-Tourist Facility Infra Sccire of Ecotourism Education and Experience
Score of Ecotourism Program
Number of Ecotourism Education Program to Local Residents
N f Local Resi Partici in E. i
. Eco-tourism Education for Local Residents umbe.r of Local Residents Paricipace in Ecotourism
Learning Education
Domain Score of Manpower Excavation and Training
Professionalism of Eco-tourism Education Number of Education Institute
Institute Number of Employees in Education Institute
. Number of Studies about Each Eco-tour Sites in the National
Study of Eco-tourism )
Assembly Library
Indigenous Culture Value Reservation Designation Level of Cultural Properties
Number of Eco-tour Village Desi d by Mini f Envi-
Culture | Management Degree of Eco-tour Village umberotBeo-tour Vitiage Lesighated by Ministry o favt
. ronment
Domain - - P
. . Civil Complaint Number of Eco-tourism in Each Local Gov-
Negative effects on Indigenous Culture
ernment
Local Residents Participation Local Residents Participation Grade to Eco-tourism
Environmental NGO Participation Number of Local Environmental NGO in Each Eco-tour Site
Official Grade of Eco-tourism in Each Eco-tour Site
Propel Will Grade of Eco-tourism Official in Each Eco-tour
Governance .
Domain | Administration Participation Site
P Number of Regulation and Ordinance in Each Eco-tour Site
Meeting Number of Council for Eco-tourism in Each Eco-tour
Sites
Activity of Eco-tourism Local Alliance Grade of Eco-tourism Negotiation System
Profitability Eco-tour Sites Entrance Fee of Year Round in 2009
. Ministry of Environment and Culture and Tourism and Local
Economic | Government Support
. Government Support Amount
Domain

Income Disparity of Year Round

Ratio of Tourist Number between Peak Season & Off Season

Economic Effect to Local Residents

Budget of Eco-tourism Local Gabber Wage and Support
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Table 3. Sustainability evaluation of Hwacheon’s eco-tourism. 3F MEfZFZX| 2| X|&7Hsd & HIt

Domain Score Indicator Score Detail Indicator Score
Diversity of Species 0.62

Ecological value 0.77 Vegetable Group 0.69

Ecological Nature Status 1.00

Ecological 0.78 Stress 0.73 Eco-tourist on Peak Season 0.73
Pollution & Damage 0.97 Water Pollution Level 0.97

Environmental Protection Designation of Reservation for 0.50

. o 0.65 NaturalResources
& Ecological Application - -

Environmental Effects Evaluation 0.80

Eco-tourism Education for Eco-tourist 0.63

Learning 042 Eco-tourism Education for Local Residents 0.57
Professionalism of Eco-tourism Education Institute 0.46

Study of Eco-Tourism 0.02

Indigenous Indigenous Culture Value 0.75
Culture 0.54 Management Degree of Eco-tour Village 0.13
Negative Effects on Indigenous Culture 0.73

Local Residents Participation 1.00

Governance 0.55 Eerir.OI.lan.tal NGQ .Part.icipation 0.13
Administration Participation 0.45

Activity of Eco-tourism Local Alliance 0.63

Profitability 0.00

Economic 021 Governmffnt St.lpport 0.77
Income Disparity of Year Round 0.05

Economic Effect to Local Residents 0.00

ecological valute
1
0

environmental

T B
stress protection

pollution & damage

for eco—tourist

s profitability
Ecological L
1 08

0

economic
government effects
support to loecal
residents

for local
residents

;> Economic

income disparity

professionalism

indigenous Ind'genF h;galt

culture value 1 G residents
overnance

1 Culture participation

08

activity of
eco—tourism
local alliance

environmental
/ NGO participation
management /< ' negative

degree effects

administration
participation

Figure 2. Sustainability diagram of Hwacheo’s eco-tourism. st& MEfZEX|9| X|&7HsA H7t Ctolofal

0
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Figure 3. Sustainability evaluation diagrams of 10 eco-tour sites.
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Table 4. Composite scores of sustainability for 10 ecotourism sites. 10C MEFRZX|Q| X|&7tsH S&X4

domain
. composite
order site indigenous
score ecological learning goverance economic
culture
1 Jeju 0,86 0.77 0,90 091 0,78 0,92
2 Changnyeong 0.64 0.86 0,67 0,61 0,54 0,54
3 Suncheon 0.63 0.72 0.72 0.62 0.75 0.37
4 Seosan 0.54 0.52 0,42 0.60 0.69 0.44
5 Hwacheon 0.50 0,78 0,42 0,54 0,55 0,21
6 Pyeongchang 0,49 0,72 0,53 0,48 0,53 0,22
7 Jinan 0,45 0,56 0,45 0,62 0.62 0.09
8 Taean 0.41 0.63 0,42 0.33 0,50 0.15
9 Yeongju 0,40 0,63 0,27 0,40 0,55 0.15
10 Paju 0.36 0,57 0,24 0.39 0.46 0,14
off A5 AR 7 7P A&7 Aol o ut e Qlgith, o] Aol A AR 27 7HEA&
Fop o4 AT ) ST A ATHoR  Agehs AS AU BAS0] Bl Fol
32 oo}, wheba] oo 5 g o A& Sh= AR ERE A 9] A&7 Bk BRE B
7Fs/dES B} szol7] 918t e go] 7P AlFsh A1 Al g 4=t gl
QI welac) g Aol 4 A Qdolol  ojol wkeh 2 Aol AeiEbarel Tl 71X
A7V S A48 wolm glon), 2 AR o5l thl AEA7 ge) olE B 107) el
O] 4§ Avjd A Aol A =2 H4=5 HolaL Stk A A&7 =5 = floll ol g M3kE 714
ol WYL A RA SHOIA, B AL 2 2k 1S WPE B4 Bo) mofelalt), 2
HollA ThE AR So] MA|ub)ahket Al A A= 570 FY9= 71 d A FaEE dasto
ojole}sn & % 9} Aol g BT A0 D), AAGE BED
-2 2, Aejet AAE A FaAT E5H F
3) BIZE EMS S8 MEIZEXIS K475y S ), 2E ool L lEAE RoiR AU
& Hlm ¢HE o] AHP 7|H-& o]-8-35te] 7HEA & 4b=
shoih, el Aol e AT A9 A
ChFS 2L ERE At Bt 4 Qe M FaAsh o3, 1 heow o] % Hus
H O3 AR FEAE A FoE=oE 7] 918 sk 9, 1 Fole S uAe AR
4 9lon], 55 ol ASo] SaE AR, B, 7h, Al o7 WS 917 Auds ol
A3t AEA, AA G Tholl ddd o= AL, o= AAFY, Ao g2 29 E73tg g
= AT S0l weh e chEA WA w0 ANE S48 Yojg ol 4wl
G olch T OMARASI AFUE WO & Foiol 2 WobIEel te /e A S At
ol TAAE weka] ek o Fastchi Q4st 1 Ad ohgat 22 BrPIREY] FaE 9ol o
L ASE 8 4 ik, Se) A BAR 2 T} 2 A So] AR E Ik Table 5).
O FARZ L] W Zfol= AH, AN, S olgA 7t I E VA E gy Fojsto] 7 A
Aol what w2 zpo] 7} v HMEZE AR Z gAY A&7 S AEste U RS
Bof| A & A FAuct Fof thet AT =7} thEA A A1 Ak o 2 £ of Aejage] A&7
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Table 5. Weight comparison in case of different status of valuation bases for ecah dominance.
2t FQAo| N ER = E et 29| 7SR H|n
1 case 2 case 3 case 4 case
valuation bases status . status . status . status .
. weight . weight . weight . weight
ranking ranking ranking ranking
ecological 1 0.3850 3 0.0823 1 0,4011 1 0.200
learning 2 0,2887 4 0.0797 4 0.0737 1 0.200
indigenous culture 5 0.0542 2 0.3154 3 0.1452 1 0.200
goverance 3 0.2056 5 0,0380 5 0.0356 1 0.200
economic 4 0.0664 1 0,4845 2 0.3444 1 0,200
consistency index™ 0,04 0,04 0,03 0
* In that case of calculating weights using AHP technique, we can say that it is very consistent, if the index
distinguishing the coherence level is under 0,05,
Jinan Paju Hwa- Chang- Sun- Pyeong- Jeju Seosan Yeongju Taean
B cheon nyeong cheon chang
X
2
3
"
— 1 case
s —= 2 case
—= 3 case
-« 4 case

Figure 4. Changes in rankings of 10 eco-tour sites’ sustainability in case of setting weights differently.
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Table 6. Changes in rankings of 10 eco-tour sites’ sustainability in case of setting weights differently.
FAH 7IEXIE el of 4 100 MEf2EX|2| X&7tsY =9 HEt

site 1 case 2 case 3 case 4 case change in rank
Jinan 7 7 9 7 2
Paju 10 10 10 10 0
Hwacheon 4 5 5 5 1
Changnyeong 2 2 2 2 0
Suncheon 3 3 3 3 0
Pyeongchang 5 6 6 6 1
Jeju 1 1 1 1 0
Seosan 6 4 4 4 2
Yeongju 9 8 8 9 1
Taean 8 9 7 8 2

A ZAA EFA B 5 USS AAFSIETHTable = Hhgstal AAANAA g2 o2 A FFst= AH
6). WFo| A&7 ol mEsHA sk 7l Qi
53] ST g A 9 A&7 S A
dr oz 24wl Yeuyel A&7h5HE
4. A&7V Aol A ke AR HERg SRIsket B8] B
ARE A|2LE Ol o A= 2~ o)
%7]‘X]:{J—i‘_g] Zj'%ﬂo]_?l‘ JHE Al5sh7] H3 HH o2 H8E 4= itk
AT &5 AR e X415
S A5 e e 2A A AR L]
A go] A& 7154 7 3R] TRt A8 et = Stk AA, ZF A Aot A YAl 9l
= 325t of Sh= 2 A Q1 ol = AR g A 9 &t SV gy 9 A skl Q= AR
A&7V o AHAHE - Aol 54 = So e R A&7 AES fR F2E A4
ol ot} 574 - Bt A of9A HHF oo AEE S A S9). A4, olFA 2A
TA Goal of sustainability
j2 Gaplbm;vpen
. |21 ent lev: goal and current
sé\tltrill]lg E ofcrléltrr;t:i'n]ahiloiliy level
I oy
l; and risk
Calculated risk_ o
T l‘resenl(to) tl Future( tz)
Action plan . ‘ . .
Establishment analysis

Monitoring-Feedback tO y

Sustainability level(0-0.25: Danger, 0.25-0.5: Bad, 0.5-0.75: Good, 0,75~ 1: Excellent)

time series

Figure 5. The application framework of the indicator sets for evaluating and monotering the eco-tourism
sustainability. MEHZEX|Q| X|&7Hsd &S HIIst e ZLEZSH| flet M8 wet
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