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A Study on Economic Value of Daegu Arboretum based on Contingent Valuation Methods'

Kee-Rae Kangz*, Kee-Cheol Lee’, Hyun-Taek Lee’, Byong-Ro Ryu", Dong-Pil Kim®
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ABSTRACT

An arboretum is defined as a collection of facilities that conserve plant species by surveying, collecting, and
proliferating and preserving the plants in nature, perform diverse researches on plants and display the plants in
exhibition spaces or outdoors as well as provide the public with educational programs and refreshment spaces
according to the laws concerned. The public, however, recognizes the exhibition and education functions on
plants of arboretum more importantly compared with the roles to survey, collect, and proliferate plants as
regulated by the laws. In particular, arboretum plays a role to offer a pivotal educational place in urban area
where the public can obtain an hands-on experience and understanding on a wide range of plant species and
natural environment. The study aims to estimate the non market environmental values of Daegu Arboretum
operated by Daegu Metropolitan City government by using the Contingent Valuation Methods (CVM), which
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yields the current monetary estimates for the arboretum. The value estimation was undertaken by using the

Double-Bound Dichotomous Choice (DBDC) method, and each estimated value was derived from respective

functions based on a logit distribution known to include relatively stable estimates according to the shape of the

distribution. Considering the statistical fitness test results, the author estimated the amounts of the Willingness
To Pay (WTP) such as mean WTP of 12,718 KRW, median WTP of 11,033 KRW, and truncated mean WTP
of 11,468 KRW, which represented the annual recreational values per a person visiting Daegu Arboretum

respectively. The analysis showed that Daegu Arboretum created the annual environmental values which were

estimated to be approximately 16 to 19 billion KRW. The study also has an implication that the valuation method

for the environment of Daegu Arboretum may be effectively applied for estimating the values of other types

of environmental goods by altering the locations or goods to be analyzed.

KEY WORDS: DBDC, CVM, WTP, MONETARY ESTIMATE, WTPmean
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Table 1. General Facts on Subject Place Surveyed
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Categories Contents Remarks
Name of Place Daegu Arboretum
Location 100 Seosangil Dalseogu Daegu City
Area Size 244,630m’
Opening Date May 5, 2002 Colrslzgrl:lc;;nzzoil;;egan on
Herbage Approximately 1,300 species with 270,000 plants As of the end of 2006
Arbor Approximately 450 species with 80,000 plants As of the end of 2006
Facilities 21 Thematic Halls and Forest Culture Exhibition Hall
2005 1,166,082
Number of 2006 1,236,038
Annual 2007 1,544,064
Visitors 2008 1,768,995
2009 1,949,494
Total Annual average visitors for recent five years: 1,532,935
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Jo] st STATA 10.0(stataCorp. LP, 2007)& o]8-3} gfjof sh=A]of thet AEA =77t LGHE-S FH o
o] 22319t} of gtrfal TRl S HARE 26.7%, 5ol YT AR}
A Ao A Feskefof ghrkal ATkt %%X}% 35.5%,
559 0§45 YHRE 2Gu|§L Redtolo} Gt
Table 2. General Characteristics of Visitors to Daegu Arboretum
Categories Frequencies Percents Categories Frequencies  Percents

Once 142 28.3 Types of Group 64 12.8

Number Twice 71 14.2 Visit Individual 437 87.2

of 3 times 68 13.6 10s 33 6.6

Visits 4 times 46 9.2 20s 213 42.5

5 or more 174 347 Age 30s 139 27.7

Within 1 hour 329 65.7 40s 82 16.4

Within 2 hours 133 26.5 50s 34 6.8

Ne;iesls,:ry Within 3 hours 30 6.0 Employee 158 31.5

Within 4 hours 4 0.8 Public servant 28 5.6

4 or more hours 5 1.0 Occupation Self employed 38 7.6

Less than 3,000 121 24.2 Student 148 29.5

Less than 5,000 73 14.6 Housewife 82 16.4

Nec"zii:ry Less than 10,000 13 2.6 Others 47 9.4

Less than 15,000 113 22.6 Central gov't 134 26.7

(KRW) L Types of ,

ess than 20,000 18 3.6 Preservation Local gov't 178 355

More than 20,000 163 32.5 Funding Arboretum Visitors 103 20.6

Marriage Married 243 48.5 Sources General Tax 55 11.0

Unmarried 258 51.5 Donation 31 6.2

Total: 501 (100%)
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AA FEA= 50175 0]™ 1,000 0] 4] 30,000 7H4]
vtk H]& 0] SRHAE wiE skqick 1 Ay AR St
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O HSRE HlES Holi gtk AASEY =4 S
HE BA7 S AT it gle SEA = 15480]9
A SHeA= “ofl e B SHolAE “dl’Y SH
16175082 QA H]=3 H]E-S Holil ot o= AA &
Holl W2 F ®iAgol SHol TS v FHEAaH A
9] 9SS ¥ &+ Utk

AA FHel gt “o”, E= “op e o] FHS A%
= SEAY A B4 Wttt Sl o
18- 7)o A X (environedu), SHFAFS] WS $2F(edu),
A 74 daS(income), 0] S EA of
Fenviron)5-2] 57 M5 o] &35t o]& WE ol&
gtol ¢ 9o g & EEcto] ST HEUA BAak
(WTPmean), £%7H(WTPmedian), Ate HAZH(WTP
truncated)o] E¢Jste] 1 72 24 shelck. 4zke] WMo
o] WA= Table 40 A st

ofo ok ok

Y p4Ee0) ol gAbEe] QS 2o Bl
3 820l 2] vlofEo] ik QlAle] e 381230
2 O /o EE Ll 9gS & 5 gtk ol
HRSELS PRI Gov] e e gXstel =
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Table 3. Amount of Randomly Offered Prices and Corresponding Response Rates

Pricoefsi?élW) gg:; ez)sns(::fs Observations Rates(%) Pricoefsf(eglgw) I;FeysI;)eosns(Z:fs Observations Rates(%)

Y-Y 28 5.6 Y-Y 12 2.4

Y-N 20 4.0 Y-N 12 2.4

1,000 N-Y 14 2.8 10,000 N-Y 21 4.2
N-N 6 1.2 N-N 27 54

Y-Y 15 3.0 Y-Y 10 2.0

Y-N 16 32 Y-N 9 1.8

2,000 N-Y 25 5.0 20,000 N-Y 20 4.0
N-N 13 2.6 N-N 35 7.0

Y-Y 12 2.4 Y-Y 7 1.4

Y-N 12 2.4 Y-N 12 2.4

5,000 N-Y 27 5.4 30,000 N-Y 23 4.6
N-N 21 4.2 N-N 31 6.2

Y-Y 7 1.4 Y-Y 91 18.2

7000 Y-N 14 2.8 Total Y-N 95 19.0
’ N-Y 24 4.8 Number N-Y 154 30.7
N-N 28 5.6 N-N 161 32.1

Total Number of Observations: 501 (100%)
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Table 4. Definitions of Variables that Affect the Responses
Variables Definitions Observations Mean Values
vy ST f oo e e pided
edu Ffle\fgolr:\izzrllstsfrz(rlllllciiggi 15?17162)1(8)1 to university) >01 3.3253
eome o evels hom 1 1o 7 million KRW) so1 34750
environ Fﬁilg:tnrsré:rlléalo frfstegvasl';lon efforts by Daegu Arboretum 501 3.8203
Sy e o] AE 1 Qltkal =7l= o] b} o] dupy HlolEof Aetrte] tiet 2R S
& HES 2ol gloy o]z QI Ay SofA e Z2I -28|(:2LL)E ol &Rty W& A $ETF w2
et W50 SHAAE & 7|0 S Skl Qlokal wEsh=s u] Byo] AFSikal & 4= QIth(Roh, 2001). & AtoflA]
ol-g7o] @7] ot} o] A9k 173602 YO AHe AR 3
deEdS BAs] S 715l tiet sHS 24t Soll Fal ek
© W] FOES AMEY Y A50] 25 o Fol7l AE= FYsko] Johansson(1989)0] AAJRE >
o SHol EolS & 4= Atk 71 AN bid) 9] A Ao g AAFFHY FY7HAE F745ko] Table 5of| A
T= 502 7185 7HA A de] FopdaE fofjt St o9 FEl= DBDCYA| o2 2A|AE 25 7}
O& “or8] Ffo] Yol S o 4= Qlth ERF it et logith P22 A4kttt Kang(2010)9] ¢1of &J5}
o] st Aol 2 Hal Qlfal =SS “o]” o] S SHE W DBDCO logitl@oflAl FHHo] Az A
of WolyE & & Sty o]z titeRdl o] # (Relative stabilityy Holi= Ao Atstget. o o +74
HA 3 Qlohal AeE FUtt Ae vE 33 A9 ol STATA Y371 Aot W] E5343 o
Bl ARgslof gtk oflo] 2hgsy] WlE o R wotel  ekal A<rgk(cons) & FE wololH Bgks: AlAlNe
gtk e SEATL QXS thsRAY B4 B (2)Rkcons) B AHRTE 257 44e) WheRln 4
WS90 Ao SHRY WS 52 FoIES THEA]Y] @4 HEEEE Slglth AR IHe $A14 a84E 4
A Rae o vebyrk 3ol /100002 e 347) Wl A% 29 Folel
BT Fo]HE AL BEE FEL on 1,000495 #3ke] Fofof gt} A H mygAlS Foto]
(Likelihood)2til sh=tl, St 1HTh 2R A F74% E=EH a & £ olgst] tiFrRdY B S8 W
Table 5. Estimated Public Values Obtained by Preserving Daegu Arboretum
Categories Estimated coefficient S.E t statistic Significance probabilities
environeedu 0.2783 0.1312 2.12 0.034
edu -0.0644 0.0865 -0.74 0.456
income 0.1331 0.0541 2.46 0.014
environ -0.2737 0.1168 -2.34 0.019
constant term 0.6037 0.3009 | 0.315
bid(B) -0.1286
1.4188 -
12,718 -(1/B)*In [ 1+exp(a)]
11,033 -(a/B)
11.468 -(1/B)*In{1+exp(a)}/(1+exp(a+B*max.B)
’ max.B=30 (thousand KRW)
1736
12.93

sum(a)
WTPmean (KRW)

WTP median (KRW)

WTPtruncated mean

(KRW)

-2LL

Wald chi2
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Table 6. Estimated Annual Public Environmental Values Created in Daegu Arboretum

Public Environmental

Number of Annual

Annual Public Environmental Values o0f

Categories Values per capita (KRW) Visitors (persons) Daegu Arboretum (KRW)

WTPmean 12,718 1,532,935 19,496,374,964
WTP median 11,033 1,532,935 16,913,104,537
WTPtruncated mean 11,468 1,532,935 17,579,944,784
A 1¢9le] A He A7t oA dFVHAE 4 F ATk AT ARkl So] QlAskal Al pEe] o
Aey. F4E 7He o ARgHol web Hetwt ol#gt WEol FofH AL 3, TA49 7 Hts HA
(mean), &% gk(median), ATE Pt gl(truncated)s 574 Ao digt 9] 7)ol o Erhal & 4= ok 59
3 ¥ 4 Qloh o A HolM Am T AdeA ol gt s A9

ol Ze AleE ol&ste 190Y ARt drEde S8 NP ¢ Qe AFT BH Y wsHa & 5
Faote] ¥ F4 7H= WTPmean 12,7189, WTP th & A= CVMZIRS o]8-5to] th-gdAloflA] &

median 11,0339, WTPtruncated mean 11,4680 2 34
3 2 ok w2 1905 Az 2590] oy 84 71
£ B2 dteSdoA Algsts Azt 594 29
72 & F45HH Table 63 Zt

20055 2009 744 570 Hot it AzE
o872 1,532,935 0| o5 Al At FoH FF
o] 7IAE A& diteEdo] HEMA A AlFse A

2Bl Bl S 24T & ek dAEA
Al FsH= A7 874 9] 7HA]= WTPmean 19,496,374,964-
o]m WTPmedian 16,913,104,537<), WTP truncated mean
17,579,944,784 9 0.8 24 3 4 9t}

o] B e HH WTP mean 3= 23Z HA )
A FEES A7) WZel 7Hd w2 FHAE Hola
Q1o WTP truncated meana 2|11 A|A|Hof| A HThs}o]
L o ef REut Atet] wfiZoll WTPmean 742 Kt
AA =% il drk. WTP mediang 374 2] 9129
FUUE 71202 Tt} maelr] uio] 22te) 33
A wih ozbel B A} g 4 Utk ol
McConnell(1990)2] X €4 ojuat WS e a4
of tistol &3 2] A7} oblet kel Al
WAL shglh 2 AFtoll A= Kang(2010)2] -0l Al
TRt AA"E P AN FEAE =2 T 5 AU
DBDCHA9] logit W2 2 g5t0] o742 e0] u] A%

el F3AY NS 24 sk
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