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A Study on the Importance and Valuation of Public Functions
in Private Botanical Gardens

Kim, Yong-Gook - Che, Ji-Hyun

Architecture & Urban Research Institute

ABSTRACT

The role of the botanical garden in securing biodiversity, responding to climate change, and sustainable development
in modern cities is becoming more important. Private botanical gardens that lead the domestic botanical culture are declining
due to complex reasons such as an increase of tourist destinations, lack of policy support, lack of introduction of advanced
management strategies, and similar leisure activities to national and public botanical gardens. The Private Botanical Garden
not only has a large number of plant species with high conservation value, but also provides various public utilities as
a cultural and educational space and government efforts are needed to activate the operation of this amenity. The purpose
of this study is to evaluate the value of public functions provided by private botanical gardens using the Contingent Valuation
Method (CVM). In this way, the government aims to provide a basis for policy and institutional support for private botanical
gardens. The main results are as follows. First, public utility functions provided by private botanical gardens were recognized
as ‘preservation’ (23.4%), ‘recreation and tourism’ (17.5%) and ‘research’ (16.6%) in order of analytic hierarchy process
(AHP). Second, ‘heritage value’ (33.0%) and ‘existence value’ (32.5%) were recognized as significant among the values
provided by private botanical gardens. Third, the willingness to pay (WTP) to preserve the public functions of the private
botanical garden was 12,234 won. Based on this, the economic value of all private botanical gardens in the whole country
was estimated, resulting in about 233.8 billion won. There is a need to revise laws and regulations related to financial
support for the revitalization and quality improvement of private botanical gardens. It is also necessary to establish a
cooperative operating system between national, public and private botanical gardens.
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£ FH0 tH(Table 1 22). 201549 A9 £ake] S5} 37

L ol7o| HiA Y =X B9 - A9 24 2 A% B9 WE,E ARHAL o]
B3 AGAELY 52 - 290 B3 A 74 9

ArfAtgle] HolEo) A&7hsE WAL T 45V o =3
o] FRFHAL Atk 19929 FAAN LI ] HETEA el A2 EA 48 AL 43 20169 71E 5270
& 2k(Convention on Biological Diversity: CBD) & o]% 2] o] A E¢lol & 15757 Wo| WHE3E Ao g Jehdth 20093
=AY A, B, Aske] SA FHoRA AEde] o4 (9665 W) ol Hlal <k 63% F7Fs S| oltt A o7}

o
T
Fo 27k Age WA Sb

F

o] Zrstxlo] St} 3AH FHoA dyl AELS AETY 3= mjd =7} S0,
A FRE AT Ae FAAle] Aok dA) 9 B (ex sitw) = -3 AEd HlEH A EY] e Fe AA Y
7155 St AEA SHd M e TSt AE FHEE gl otk 20169 71F FHAZA(INL) S oF v B, FHAE
E EANEY AARIsHA 8- WS 2 o7t FEeEA 9
71538} AA17 W E 33 fX2 B9 XY AAE Table 1. Number of domestic botanical garden  (Number/ratio)
BAststal, AR - Ao AAS Sl At A2 Division | 199 | 1997 | 1998 | 199 | 2000 | 2001 | 2002
4] A2l 71efstal o, National | - - Sl D] W] W
U A EYS AFRAEY AY o]F EAFoE W) Public | 8(33)| 8(33)| 8(33)| 9(32)| 12(39) | 12( 39) | 12( 38)
AT 1960~70d0] B 7 - A 7152 dolA 4 Private | 11( 46) | 110 46) | 11( 46) | 13( 46) | 13( 42) | 13( 42) | 14( 44)
T BA - HA - 15 5 AU E g AEDo g ekt School | 5(21)| 5(21)| 5(21)| 5(18)| 5(16)| 5( 16)| 5( 16)
=S ATa= AdAEe] APt ¥} NHANE Total | 24(100) | 24(100) | 24(100) | 28(100) | 31(100) | 31(100) | 32(100)
9] B} A M ELEY So| oo |ThEitt 1990 Division | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
E‘.EHE Z}ﬂ?}% é}oﬂ/\‘] 67‘:}_ ‘]‘ICT" %—__% ‘E'TX—]]P_E :l' 0:17]_]2 National | 1( 3)| 1( 2)| 1€ 2)| 1C 2)| 1€ 20| 1€ 2| 2( 4)
AT} A3 AT FAHUAN oLu AgAEae] A Public | 14( 41) | 18( 4) | 19 44) | 21( 47)| 22( 47) | 24( 49) | 30( 54)
ol s & Private | 14( 41) | 16( 39) | 17( 40) | 17( 38) | 18( 38) | 18( 37) | 18( 32)
3 Zif;; j;]?}i:;fﬁ?ﬁ :J)]E:?;";"Zﬁmjéig;j School | 5(15)] 6(15)] 6(14)| 6(13)| 6(13)] 6(12)] 6(11)
o e, M = o Total | 34(100) | 41(100) | 43(100) | 45(100) | 47(100) | 49(100) | 56(100)
HEHS T TN 1906 247l wla 3l S7H pAle] Division | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
o AR S ead A8l waw 2016d 7% SE4Y National | 20 3)| 2 3)] 3( 5] 3( 5] 3( 4] 3 4] 3( 4
Y A FEAEY 34 AEAEY 23714, gudE Public | 40 67) | 41( 66) | 42( 67) | 42( 64)| 42( 61) | 43( 61)| 43( 60)
A AT 94 2 A dAelt) 20008 o) F TFEY * Private | 15( 25) | 16( 26) | 16( 25)| 18( 27) | 21( 30) | 21( 30) | 23( 32)
A g AS T WE, AAQ0019) 3 3 Ao A8 School | 3( 5| 3( 5| 3 5| 3 5| 3C O] 3 ] 3 4
24 AN JHo T . 2 AR o] AX|F HZo] F Total | 60(100) | 62(100) | 64(100) | 66(100) | 69(100) | 70(100) | 72(100)
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(Contingent Valuation Method: CVM)
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Figure 1. CVM scenario
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B QLML o2 35l AL %$H 7k §3L o] & Table 3. Pre-surveyed WTP distribution
7HE 8t Blel g ZRAI(EAIZIA, AEZHA|, A7) 2 et Amount Frequency Ratio Effective Cumulative
o BAS AAEATHTable 2 3H%). 8459 <] A|WIES thAt presented(won) |  (persons) (%) ratio(%) ratio(%)"
0 AMYAEYo] A Lak= A =3 7hx S8 A 0 13 87 87 87
M A AAET, 2B MIE(CD 01 olsiel AR 1000 ! 2 | o 13
Ag BAWYOE Hob NES AT 3000 2 15 | 13 L7
5,000 18 12.0 12.0 24.7
) Al_xl_.l = A" 10,000 46 30.7 30.7 55.3
12,000 1 0.7 0.7 56.0
AHIZAE £l & 2NN AT ARSIAFAWTP) 1500 3 20 | 20 0
NES AgagTh QubTE 1508 BACR AGAEES A L B | o i
Eal WIPE FH3isieh Aga 2ol i e a3 2 = w0 o
2T, 7P RS AN T ARARLL T A% o . . o
BAS 93 /7Y A 71 ARAEN(WIP) S 22 o - e -
STk AR A3k AR ALY BAS 8 v A7 ' ' ' '
50004, 10,000€, 20,000, 30.000¢, 50,000¢-2 x]%s}aﬂu}; . - ad ud -
SHEHA HFo] A FoR E=A YeRgTHTable 3 #2). i - = a i
1,000,000 1 0.7 0.7 100.0
Total 150 100.0 100.0
3- % ZF—A” " The cumulative ratio after excluding the value (=) that distorts the

calculation result of the amount to be presented.

, HA50070 o)) BES FHsR= Aol vl st 25
3t AEAES o] &3] 20179 2¢9 2URH 29 179744 &

2ol ZAME AAEH
B ZA|ME AZ3E4(AHP) S 8 AFEAEYY) ¥
/K

o
N
-
of
-
s
o

_ olF 7] oEW ZQLE ;3 ZAA 7|28 A4
Table 2. AHP analysis element A4 7ls #IHE TS ° Ie =44
EARAAY(BGCD A A 5 - 54, BA, ZAF- A
Division Contents
Collection & Collection and proliferation of various Table 4. Number of samples by region
proliferation plant resources
] Preservation of plant species and Division Cases(persons) Composition ratio(%)
Preservation .
natural soil Seoul 133 157
Public Research Plant-related research Busan 91 108
functions Exhibition Exhibition of various plant resources Daegu 61 792
Bucation 1f)lant gulture and gardening education Incheon 43 5.1
A or various age groups Gwangiu 60 71
Renreat}on & Recreation and tourism in nature Daejeon 73 86
tourism
Ul 21 32
Utilty obtzined by cost, time, or effor, —
Use value including direct or indirect benefits Gyeonggi 131 155
from the consumer Gangwon 42 50
Value that is not related to current use or future Chungbuk 28 33
availability Chunnam(Sejong) 25 30
Value Exist Val the existence of specifi
type xistence ue as the existence of specific Jeonbuk 2 40
Nonuse value public goods
Jeonnam 23 2.7
value Optional | Value given to secure future use of
value | certain public goods Gyeongbuk 3 46
Heritage | Value to preserve future generations Gyeongnam 5 41
value to use certain public goods Sum 845 100.0

b4 s=xzsks|x| H| 463 15(2018 2%)
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Table 5. Survey items

e Analysis
Division Contents method
Respondent general ' Resldepce, SeX'. age. - occupation, Descriptive
status education level, income level, num- statistics
ber of visits to botanical gardens
Importance . . . .
evaluation by public Companson of S}X public functions AHP
. of private botanical garden
function type

- Amount of donation payment for
conservation of private botanical CVM
garden

WTP evaluation

Importance

evaluation by use - Reason for donation payment

- comparison of use value and non- AHP
value and non-use
use value type
value type
CVM AHP

‘ Preliminary investigation

‘ Set bid amount

‘ Main investigation ‘ Relative importance analysis

Economic value
by public function type

Total economic value of |
a private botanical garden | ‘

Figure 2. Research process

Table 6. Survey respondents general status

RS9 AY FBE A (395%)
AHE20%) 0] EES AAYT, &
%S 2
~23)(284%), 5~931(25.2%)

7H(34.9%)¢] 7

0o
;g-D‘_l_ H

MFo] 7 &

Division Cases Raio
(persons) | (%)
Sum 845 100.0
Seoul 133 157
Busan / Ulsan / Gyeongnam 153 181
Daegu / Gyeongbuk 100 118
Region Incheon / Gyeonggi 174 20.6
Gwangju / Chungbuk / Chungnam 117 138
Daejeon / C%f;uﬂr;r}l)a:;l(Se]ong)/ 1% 149
Gangwon 42 50
Sex Male 439 520
Female 406 480
20s 180 213
30s 213 252

Age
40s 236 279
50s 216 25.6
Office work 334 395
Profession / civil servant 82 9.7
Self-employment 78 92
Occupation Salelzs / servicev . 5l 6.0
Production / technician 4 6.4
College(graduate) student 75 89
Housewife 112 133
Unemployed / other 59 70
Education Less than high school graduate 152 18.0
level College or higher 693 820
Less than 2 million won 126 149
Income 2~4 million won 295 349
level 4~6 million won 271 321
More than 6 million won 153 181
No visit experience 71 8.4
Number of 1~2 times 20 284
&thﬂct;’l 3~4 times 169 200
gardens 5~9 times 213 252
More than 10 times 152 18.0

shRxZs|X| M| 46H 15(20184 22) b5
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?r"ok?)r *7%%”(17.5%) A= 4% °ﬂ:r”(16.6%), ‘U‘r%h?} 2
Z}%gl FHFH 4 (161%) o2 eyttt 7ol of

4(Consistency Index: CI)+= 000272 S$EA &
< 4 HYtH(Table 7 #2).

J

[e]
°
/\/5}
A
]
9]
=
o)

=

A
Afe] °ﬂ =

2) 7K 84 Fok

A2 EYS BAS 95 7R ae X
B2 4548 SR /1A 7H] #F
71 913l 6¥We] A v E stk AHLE T F
% H7HAHP) A3, 27HA1(33.0%) < "EA 7HA1 (32.5%)
g T8 Al e AL YeiEth SEAES v
Aol AFEAED o875 SR AFAEY A 9] 7}
Ag w2 Hrksle AL & 7 ok It g s ME7HA
(198%), AH&7HA(14.7%) =oALk, 371l tig 4 A+
(Consistency Index: CI)+ 0009302 H2} ©H Afolol] =
< YAAE BAH(Table 8 #2).

Bta

3. AR EHe M JHA|

D A=Y BAs A8 A A% 2 AEgAEY

Table 7. Analysis of importance of public functions by private
botanical gardens

Public functions Importance(%) Cl
Collection & proliferation 161
Preservation 234
Research 166

0027
Exhibition 128
Education 136
Recreation & tourism 175

(%)

23.4%
20

Collection&  Preservation Research Exhibition Education Recreation &
Proliferation Tourism

56 sr=xzsks|X| X 463 15(2018 2%)

Table 8. Analysis of importance by value type of private botanical

garden
Value type Importance(%) Cl
Use value 147
Existence value 198 0098
Non-use Optional value 3% '
value
Heritage value 330
w
30
20
10
0 Use value Existence value Optional value Heritage value
(WTP)
AR BAL S8 T 59 Fore) AFe )

5 AL A%s et A AE 9F] 3
(63.7%) = &BA Hl&o] tha =7 Yebsth A8 o3> 4
=9 R B2 SEHAYTS 52 A0 AT
(Table 9 =), 34, A& 2] Qe 9 olF2s 4A
A oy F5015%) 2 =7 2 AR Alger B 2
2(31.2%)7F FAh

AYHEAY BAS AT A7) 7193 FE U S
43K Table 105 2tk AAZOZ AN BE A7
Solrlol e FRE 54 glo My gFuos 2

#% AR vgol £ APl YUtk 53], ARINTY
(WTP) 100,004l thgt B]&o] 34.6%= JHA L= =A

& /Mg W E

B 22 AFAE Y] 34 71%011
Al H7kste ATl ks AoE
10, Figure 3 &x).
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Table 9. Donation intention for preservation of private botanical

garden
Division Cases No Intention
(persons) | intention(%) (%)
Sum (845) 463 537
No visit (71) 46 954
experience
Nummber of | 1~2 times (240) 492 508
visits o I s (169) 473 527
botanical
gardens 5~9 times (213) 399 60.1
More than (152) 362 638
10 times
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Table 10. Respondents ratio by amount presented

Amount presented First . Second | Sum '
(won) Sum Payable Ratio Sum Payable Ratio Sum Payable Ratio
(persons) (persons) (%) (persons) (persons) (%) (persons) (persons) (%)
5,000 - - - 103 23 223 103 23 223
7,500 - - - 128 15 117 296 80 270
10,000 168 65 87 129 22 171 129 22 171
15,000 171 43 25.1 135 15 111 306 58 190
20,000 171 42 246 65 25 385 236 67 284
25,000 - - - 139 8 5.8 139 8 58
30,000 170 3H 206 43 17 395 213 52 244
40,000 - - - 42 10 238 42 10 238
50,000 165 26 158 - - - 165 26 158
60,000 - - - 3 13 371 3H 13 371
100,000 - - - 26 9 346 26 9 346

FHEE3(CDF) ¢ 35U =84=(PDF) 54239} lower-
boundE 71502 A AIFY 3
Agzol st SEA} oL
CDFolH, 718439 A4 CDFY Aol Turnbull PDF
ot} o] e AFHE 7L AFHA =YY B 7o g
A& A H(WTP) & AN & ok A= AFEAEU]
HALS Y3 A B AT A (WTP) 2 12234902 F4 =AU
(Table 11 #=%).

—E %4
r\l
i
o
o
o
38
o
N
A
b
lo
N
)

2) A AE9] AH 7

Felvet AR A e TolA Z5e] A TS Fadet
Snk 201549 715 F7H(19.111,030711) ol A 4=
BAS AF AL FH(WTP) & Feksleh 2 A3
Al Ede] Algshe 5ol4 71bﬂ Az AAA A=
233.804.341.020 € (oF 2.338%] ) 0.7 F449lck

A Ee] oA 71 ol 71%%‘ BAA THE A
& 23k 1A 715 oF 5479 A - B 71T k4099 9,
ZAE- Q7 715 o 3889 9, R S V1T oF 3769 4,
A 7 o 3189 &, WAL - 3 71T ok 2009 €9 Ao

Table 11. Turnbull distribution-free estimate

Lower bounded range Turnbull PDF Turnbull CDF
0~5,000 0.480 0.480
5,000~7,500 0133 0617
7,500~10,000 0.000 0617
10,000~15,000 0.100 0.718
15,000~20,000 0.066 0.784
20,000~25,000 0.063 0.847
25,000~30,000 0.000 0.847
30,000~40,000 0.061 0.908
40,000~50,000 0.000 0.908
50,000~60,000 0.036 0.943
60,000~100,000 0,025 0.968
100,000~ co 0.032 1.000
. 12,234wea
" 0.6
S
o 0 ) 25 30 W;Bidilroziwonl 60 70 80 90 o
UERTE AP E o] A ARS7EX 9F HIARE 71A] £
BAA 7HNE FAS A3 ARTIAE < 3449 9, HALE
PHAE o 19919] 902 WAME 7HH7k ALE7ERe) v of 6
stazxzsieix| & 468 1520184 28) 57
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vl ol =A Uelstth HARE: 7HA] fEEEE mgAgt 7¥alsith,
AHAEY S 0] 88 £ JEE HESAA) Sl 7HAIE 9] T9 AFAFE o 2k AN, AR 23 AT
= EATVE < 771 Y, ARIAEY A4 T AR EA E2 ARAEYe] Algsle 394 75 7k (AESE 2}
o] 7HE gnlshs EAZAIE & 7609 9, A= A4 AEYY] BA 758 A Hrtste AoE Yepsth AA14
B4 o] &aiA] o mgel AFEAENE o] 88 7154 I E ke A EYS] HA 752 A7E of 5479 ¢
< R3] Y3 Fosle 7HAE gnisle HEIA Y oF 9] FoA 7INE A= ACZ ZAEYTE AR 2FD o)A
4639 Y02 FAEUTH Table 12 ZX). AFRAEAS Ao 7 A QUL EQe= AL dA7} 9l
org o4 7|59 Zo57t /MY £ HA V)5S $AF
V. ZE U AAE o= g Aol Ak 7 AAVt s uds S
skl 7153t o33k BA 7|5 7 "k vido] sk
20139 4407+ ojo] MRS A vhEA G Yuted] HH S AlRoltt, AETHIYEHCBD) 2 AAAEEAH=HGSPC)
714082 FRNES AEE3 el I o] F=32 Ut 4 o EX GAEL JdiE - FHAEYT] ARYELS
29 23 78 A FE A4 S B £3 . Bz 270 AAIG AEALY] BA 75s Hed Fao] Atk A4
2A AEY 7T gE RS 87U Qi) o] A =Y AFA oAHFoRE Qs F HE 75 A7 o
A & SIS HEME = - 1 AEGET o, A A 9 Stk Y 2 APAERE 0SS AEAYE B
2E29l0] dgto] a3 AFIAENL K QA1E]9] Q0] Tl ' AFRAEY S U BAVATL 22 AE &
A tgstel AEALS BA - 24 - 35 F ) Efr B w9HAg Aew A9 55 5ol AAEdd
g Folt), v, G5 5o MXHELS o3t o|fE ARAE o9& s § Qe WS AEE "oAo] 9tk Advt
A& FP1Ho T BFIYL, F371ES AYT22ZHN A4 A7t =& AE F BA 7RV 22 g9 £ 5 399 71
E9] oFgAQl AAdS A Y3kl Sltk olol whel ) A 7F Qe AE FE HAS ARAEYS UeR AE 3
AEAL AEY T 23] AETse] d4sE Alsy = d9 AE Fo] AXEAL e WA tuls] HxEs
=88 JgS ) ko, = - I A= div M AEA Ak Aoty AE EHf 9] g el teAE F
g BE A 2 £F 8 Wl U-S-3k A9 A dato] A FdS AHOE AFT F 9
59 234 Ydolo g HEsIL Ut} AlAERAHAZHGSPC) A, ATES AR S99 AR 7EA B} HIALE 7EA]9)
2011~20209] &% 9 A 24e fEME = - 39 AEd FTREE AUHoE =A Hrleta itk AAE A2 FA4E
o] AE & HA ATE FYsY e AFHAEYY SHH AREZEA'E oF 3459 9, HIARE JEA'E oF 19949 ¥
7%s Astet A&7k SHRE 98 d4F - AHH A olt}, AHACZ ARHAELS WEdl de 7HXEL A4
o] dgk Aot} o]F e ZAE wlHEstIA B A Y O AAZAE 7HE B4 Qs sitke Aol o]
Me AFREYe] AlFste 394 715y 259 VHKE & B8l AFEY Y A&7Hs SRE 93 AAE X Yol
AlZ3HEA (AHP) 3 2457113 7P (CVM) & ]88l dosity Jdd 4 itk AFHAEYE S TI7ke] 293 ©

Table 12. Economic value of private botanical gardens by public functions and value type

Division Importance(%) WTP(won) Economic value(won)
Collection & proliferation 16.1 1,969 37,642,498,904
Preservation 234 2,363 54,710,215,799
Research 16.6 2,031 38,811,520,609
Public functions Exhibition 1238 1,566 29,926,955,651
Education 136 1,664 31,797,390,379
Recreation & tourism 175 2,141 40,915,759,679
Total 100.0 12,234 233,804,341,020
Use value 147 1,799 34,369,238,130
Existence value 198 2,422 46,293,259,522
Value type Non-use value Optional value 325 3,976 75,986,410,832
Heritage value 330 4,037 77,155,432,537
Total 100.0 12234 233,804,341,020

b8 sr=xzsks|x| X 463 15(2018 2%)
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