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4036803 ENTM/M : MAJOR : TECHNOLOGY OF ENVIRONMENTAL MANAGEMENT ;
M.Sc. (TECHNOLOGY OF ENVIRONMENTAL MANAGEMENT)
KEY WORDS - WILLINGNESS TO PAY / NATURAL RECREATIONS
KITTI ORANKITCHAROEN : WILLINGNESS TO PAY ENTRANCE FEE BY VISITORS
WHO USE NATURAL RECREATION: A CASE STUDY OF NATURAL RECREATIONS,
NAKHONAYOK PROVINCE. THESIS ADVISORS: PATOMPONG SAGUANWONG, M.A,,
SANCHAI SUTIPANWIHAN, M.Sc., PAPATSARA LELAKUP, Ph.D. 132 p. ISBN 974-04-1672-1

This study uses environmental economics concept to find out the willingness to pay entrance
fees of visitors who visited Nangrong Waterfall, Sarika Waterfall and Wangtakai Park Area,
Nakonnayok Province. Contingent Valuation Method (CVM) and Contingent Ranking Method (CRM)
were applied. Factors that affect willingness to pay were also investigated. A questionnaire was used to
| obtain data from 400 samples of which 150, 138 and 112 samples were from Nangrong Waterfall,
Sarika Waterfall and Wangtakai Park respectively. The data were analyzed by LIMDEP Program for
CRM and SPSS for Window for CVM. In addition to percentage, maximum, minimum, standard
deviation and mean, Multiple Regression Analysis (MRA) was used to analyze the relationship
between Willingness to Pay and Independent Variables.

The Willingness to Pay (WTP) to use Nangrong Waterfall is 23.4 baht per person according to
CVM while according to CRM the value of this recreation area is 184.3 baht per person (including
forest tracking attribute) and 751.3 baht per person (not including forest tracking attribute). Sarika
Waterfall is 25.1 baht per person according to CVM and is 662.9 baht per person according to CRM.
The WTP to use Wangtakai Park equals to 26.4 baht per person according to CVM and the value of
Wangtakai Park is 557.6 baht per person according to CRM. There are 3 factors that affect WTP. They
are monthly incomes (INC) that have a positive sign and are significant at level OL = 0.01, attitude of
visit(;rs in natural recreational area conversation (ATTI) and knowledge of visitors in natural
recreational area conservation (KNOW) which both also have positive sign and significance at level
OL = 0.05. The revenue from visitors that used the Nangrong Waterfall under CRM is expected to be
91.8 million baht per year (including forest tracking) and 374.2 million baht per year (not including
forest tracking). For Sarika Waterfall, the estimated revenue is equal to 304.5 million baht per year. For
Wangtakai Park, the estimated revenue is equal to 210.3 million baht per year. With CVM, the revenue
is cxpected to be 11.7 million baht per year, 11.5 million baht per year and 9.9 million baht per year for

Nangrong Waterfall, Sarika Waterfall and Wangtakai Park respectively.
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2.3.3 Environment as Factor Input
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Contingent Valuation Method
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24 Simsauimamselldlszfiumaudihiiumea (Contingent Valuation Method:

CVM)

2.4.1 Contingent Valuation Method (CVM)
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$11: Mitchell and Carson: 1989, 75 (él‘lﬂaﬂu 159y qmsuaf, 2541:92)
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243 SovasvonwuaeuonilFlumdefrnandy  dawingjes1fluguuud
auuLiTla (Open-Ended Question) uaza1auuuLila (Closed-Ended Question) Taeldimaiin
157959093171 (Biding Game) 91N911489 TDRI (1995) Lé’e'N Green Finance: A Case Study of
Khao Yai Idaeununguiilfuse TomiTaunss (Use) Taeldfonm 3w fie

1) fauiiila (Open-Ended Question) (n = 381) Wud1 1dd1 WTP = 534 1w

2) f10miUTA (Closed-Ended Question) (n = 284) lauriviua Start Point sl Low
Value = 500 U9 wu lad1 WTP = 658 11w

3) AUyl (Closed-Ended Question) (n = 278) Taefivue Start Point ﬁﬁ‘lu
High Value = 1,000 U wudn@sr WTP = 1,071 111

demmsmaunasves WTP vz ldiviiiy 730 v

snzdoiuldinsaeuownguildlsz Tomimedon  (Non-Usen) Tavlddany
wwuidla Taedmun Start Point 137 250 1 udamevandneyhbudiivetione i uazli

sednnuSuiioziiedie wuhlddundoves WTP = 183 ym

sz Aavesiunun guﬂﬁzgs (2537) 5o YOATUBIGNEUUTINIA nIfAREUME
asdaidlddo 5 uuy 1duf f191uY Open-Ended (OPEN), 191ty Closed-Ended
Single Low Value (CSL), A181MuuY Closed-Ended Single High Value (CHL), A0 WY
Closed-Ended Iterative Low Value (CIL) UaZAIDINMUY Closed-Ended Iterative High Value
(CHL) Tarfiamuanasfuded
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{ o § -] 4 '
vaizfouvensys aaefmdn (2543: 115-118) himsAnyuies anudulefiezdie
14
ssmssamsyadesfindo: nsdifine aemmeaenswluwangunnmiuas laold
é ' o a .’ = A
070 2 WU @D Open-Ended 9o “SiniSugeqei fuszneumsasunennaduadie
fhuile daouseszyimouluediedas: AUMOWILY Iterative Bid Game lavfmunga
v ] 14 s
Sudu (Start Point) #i 24 UndeyaresAaiie 1 flandy Tavewh “Fusznoumstudiiessie
< ' = g a s A "oy v 1 a ad 4 o a o . =
Ju 24 vmdeyadesdaie 1 Alansunse i Mdneumeuitudnezie nezmuIUIUNY
g A = o 9 a ad ' o o Y oy a ad '
YuGes fiaz 2 1M wnszideen lutuAioziie SwuRugamsiignousuanzee:
[« 1 a ad 1 19 Y 1 A ad v o . o o
flusanuiuafeswgege  uadfaouneunhiudanzie Aeaseq andavEun
A =3 v o A ad 3 o o d" o3 1 a aa 1
Sovq ez 2 vm wnssiadreuBudnzie Suluilwdlumanuguanznegega
' § { <] { 1 a’:l a ' o 1 v o w aad
msda U auedsanudulefitziiovesis 2 JtuandnduesaiitisdAgmenoai
o v 1
s3I 0.01 (MATBLAY Z-Test) anguaaumennansufihe3defunazaaiuwenaily

Sugihe1Afefu Aemrsned 2-5
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o =] a $ 1 4 9/ 4 [ o
a51e 23 wamslSeuieuaruBudnenedieldlss lemimeiaialuigiu

Moy WTP (Mean) S.D. T Value D.F 2-Tail Prob.
OPEN 73.00 68.79 - - -
CSL 86.00 101.05 - - -
CSH 81.65 88.87 - - -
CIL 86.73 96.37 & - -
CIH 95.66 73.05 - - -
OPEN-CSL o - -0.58 51.1 0.56
OPEN-CSH = o -0.42 58.0 0.67
OPEN-CIL 3 o -0.64 58.0 0.53
OPEN-CIH o “ -1.24 58.0 022
CSL-CSH o N -0.18 58.0 0.86
CIL-CIH o o -0.40 58.0 0.69
CS-CL - = 0.45 118.0 0.65
OPEN-CS o -} -0.56 76.3 0.54
OPEN-CL 9 < -1.02 88.0 0.31

n: Aaualasnntiunin avilseys (2537: 66)

AN319N 2-4 waﬂ13uJ?emLﬁunmmﬁuﬁﬁ%zﬁmﬁaﬂnuLmzmﬁﬂ"l"fl%’ﬂsﬂwﬁ‘luamﬂm

G T wre (Mean) S.D. T Value D.F 2-Tail Prob.
OPEN 57.3 107.68 - - -
CSL 66.0 71.64 - - -
CSH 73.7 89.05 - - -
CIL 95.7 123.78 - - -
CIH 92.0 125.71 - - -
OPEN-CSL - - -0.49 56.5 0.62
OPEN-CSH - - -1.10 58.0 0.28
OPEN-CIL - - -1.34 58.0 0.19
OPEN-CIH - - -1.26 58.0 0.21
CSL-CSH - - -0.78 58.0 0.44
CIL-CIH - - 0.03 58.0 0.98
CS-CL - - -1.00 102.9 0.32
OPEN-CS - - -0.98 88.0 0.33
OPEN-CL - - -1:45 88.0 0.15

- anlasnn siunwn aulseys (2537:73)

=h.
=
-
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A15197 2-5 Han15ils sufouAIANNEUANIZTVBILUTBUN NN 2 DY

tszandiom $uIu ANNAL WTP S.D. z p

QU o= & ¢ .o
§i0E19 (nn/gareaiiniie 1 flan3y)

aowennaifugie1ifehu

Open-Ended 39 13.6923 6.925 | 3.66 | <0.01

Iterative Bid Game 40 19.2000 6.450

antuweuad hisuddoe 13fedu

Open-Ended 93 21.2688 4796 | 2.73 | <0.01

[terative Bid Game 95 22.8842 3.111

fian: dautlasninasyy aaefidng (2543: 115-118)

Y 3
msfnnsativglduuaeua 1MUY Closed-Ended Iterative High Value Taod Starting
13 ' (4 ¥
Point SUAUA 25 A mFuhana 3 uag 10 v dmsmhanussewasgneuias la

) 14 [ 8
osnnuuureumuuuii I s.. nligain

2.5 manudalefiazdis (Willingness to Pay: WTP) sazanaudinlonoziy (Willingness to

Accept: WTA)

mslee WTP waz WTA lumsminmsndsunlasssduaiadmansomenisilsziiu
" w 4 & " e ' v A v o A oo .
yasmiwensuazdunadeutiy wuTaest ez iimfiuandisiy Fainesugeansudaz

of =t a o 1 o Ao a 1 o &
auntanuaamuaiany Y Teedifnoiuieaies asil

v
Willig (1976) (Brafelufiams wun1se: 2538, 213) N1 ANUUARARAUYBIAIN

A va o & 4 18ypedud v iH
antuagiumanudanguvesguandest lnuosdum  uazaIMasMYeTwia  (Income

s Y =)0} 1w
Effect) NA1UD8UN WTP 11y WTA AUITSININUY

[ 2 1 1 ¥

Hanemann (1991) (313fialuifiayns  9umse: 2538, 213) na1I1 i WTP uag WTA
to o P o - () A At Y s o A 1 1 v :;I [}
Tisudufiesdosimwhiunielimindifivadu demnnudesenig WTP uas WTA vy Tl

[ lg 1 Qs od 3 t o a
Mowntuogiunavessinld  faluegiunavesmsnaunufudie  (Substitution  Effect)

ar Y o T Y Yo 1 b1 ci d' 1 V-4

Hanemann Saugaslimundiiawadesisland msfinwavesmsnaunuiuiiatiosn

Q’ o 9 1 1 = 3 d’l ar d.
U\‘Wl11ﬁ!ﬂ')'11luﬁﬂﬁ']\ﬁ$ﬁ'nﬁﬂ'\ WTP 4oy WTA UMNYU BasuanIny WTP UQ'CT']?J’IﬁiWszI
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Y { =Wl L\ oo (4 o 1)
aldnifuse B imuavesyana Tuvasf WTA fisuifueus Hanemann de8udud
. v 1 1] ¥
aunginuiteiaaenimalszdunminennsdanaden  wuawuand1eTEn IR
] = Y 9 d'd =Y 9 é ; 3 [] yd" Y
aosegnuIn  lasmwiznsdivesdummssazilinsnamuvesduddedniu  Tul%lA
d £ = = aw dq Y 1 & A 14 v A1 o A& 1
FudnnuRananveunaiiamivenly usaunguiisie nauvenmsnaunufiuliag: Ta

{1 ] 1 @ W ¢ 1 1
fSmanaia WTP uag WTA szdeaviiu dslilddafunquimsugmansudodials

Gregory and Mcdamels (Bedaluayws 1oumsia: 2538, 213) Na11 N A MTeyadn

a A 1 A a v a [~ @ o o v a d’
yanaduAIrsw (WTP) eduduasuimutludriamsulasulasesaiadnmshmunzey
SyanamanTaneg 185uilsz lomnd (Gain) Mnnsefewnas Tumenssdwsmvieyam
d' o dd‘ 7 d' o o d’ = d' o o
fiyanaduanivzuiomsvase (WTA) Wudriaimunzaulunsdivesmsnldounilasaiod

M3 1 lumeanas (Loss)

a a J 3
Hammack and Brown (1974) (B1sfie luriigyns 1wumsna: 2538, 213) nanosldn1mseaes
1A [ 1 o i oA A A P Ad woa
e WTP uaz WTA ownfufeunguizedisidenunnndsesins ievmyaniiuiludidu
= QJ t L3 J 1 { ' 1 $ T o
yosAnd lunaidadudmud Aundsves WTA genhaunfeves WTP 61 4 wida dnwn

¥y 9
T8 imgraininzfannguaifnmzdesitdisaumuy cvM vstimszumsauud

4 =~ 3 a Q) { L) o $
aaumsain i 1dinavuese udr Wineudamedunviuansd WP niedundudiiazue

13
3 d  w

o s o 9 1 a Y gan’ t o da 1 o
wwuﬂmziuuummumﬂﬂ mnur;gaummwaawﬂumsmﬂmmmsﬂm%’wmag m

2R
A,

7

Y1 o v a i o = a ' a
WE]‘UTH mmmu%%zsunmﬂmm’mmmmﬂunmﬂﬂm

oD

e

9
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Bishop and Heberlein (1979) (31a8alutigyns 9umsne: 2538, 213) fhmsdnui lasnts

a & 1w o a Qe t - S a o dy vy =

veandiulveygaadaiess wazldimsnetussamicialunmsdn nladoagun
14

AREARIRUNEN1SI90v09 Hammack and Brown u8n91nHa14AAYIU82 Mitchell and Carson

(1989) (Badeluiams wumse: 2538, 213) efuwaumgiild WTA qend wrp uily

9 a a Py o a A & = o
L‘WﬂzN‘UiIﬂﬂu‘wqtﬂﬂiﬁllﬁ’e)ﬂﬂﬁﬂﬂﬂvﬂﬂyalﬂi‘yﬁﬁ‘lﬂﬂﬂﬂ'ﬂ Wanwmmmmm:nmmm

U

Fuganhileddumsiasy

14 }4
' o o 1 [~ 1 o
nanlasaglluduaouil madisan CVM ersueanitluaeenguamlssinnuesm

[
=

owiligmeudlameawesdudi lishuaaaiinmdeeulafe (1) nguild wTp uoz (2)

Vo Sq Y u’/’ ‘:y 9 (X% o = s
ngui e WTA Netiuduainguseasnueemsfnm (5gy guiTuel, 2541: 94)

‘71 A ~ Yt o 1 a 9y A a 9 1 1 o
dﬂ']ilﬁ'i)ﬂﬂﬂ%i‘lﬂ’l‘ﬁ’lﬂiﬂ{ﬁﬂ']ﬂmﬂ'I'Wﬂ\?l!’lﬂﬁﬂllﬁiﬂﬁuﬂ'lﬁ'lﬁ'liﬂlg VINYAATANUAY

Q

{ ] ' < ci o & & ¢ o ad A
Tofiagse (WTP) uasyamanu@ulafiezsy, (WTA) udiddaun maizmaaenisngn

k4 ° Y s ~ A A o A [ a
dpauazmuizauszi ivnansdisrelinmniniredeuazitluiseniuluneinms
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}

i frumd dulngilenSaaandulefiziiveayana (WTP) 1n
aaudnlefez 18 umsvamy (WTA) iissnmsiaanudiulefies ldsumssamoues
uﬂﬂams“l%'i'ﬂminJE'uumJawmﬁu%mmsmzﬁmﬁiuﬂm;ﬁ'uagﬂuﬁmwﬁﬁ ualueuan
odamsiasunasussilfifeanudon Insunseidenededumld dumsianaw
Buaeztiumsiezldamsnfouamwesdufosuae  lunsdiifgiududegy
anwidevevtedeuTnsy udluewanszimsnlaounlasduszinlddudniufianmiia

4 o 2
Ju (iunn dwlseys, 2537: 21)
2.6 Contingent Ranking Method (CRM)

1 b4
m3tsziiuyamwesdaundonTneds Contingent Ranking Method (CRM) 11 Huns
1l32gNAYBLABUNINUYY Random Utility Model (RUM) lagiauemiudennaign n1
Yy 9 9y o w a4 do = A 9 A an &
udh lidaeudvumadeniduesreuinniiqgaaudniosiiga 3 CRM  w1vnitugIues
= o Y a a 1 a v P v o Jdou oa
nougnganssuvesiuilan lunsdszfiuyamvesdummmsasilanudusiusiudum
A Adydd v a a 1ot P o 1y 1 o ar s
ou luiififde dusu mafnynzauuAhunasisudieahimsanuieg bilnaduunin 1in
vieufrannsadenanuuandsvesaniuivienunivnld msAnuezldqudnuusveanas
[ Y oy 9y
weadienr luuffivmsfine wu than garady @umaduih nsudieusudunuearldae
w 1 < f e d g v yy A o o
vosinvsuiinn lumaifisavdwioufioniug  feevss lvdeyaniuddumunnureuves
] £ ] [
Faues Tnefinsannnandnsazveuvaweuiioniug dudunuildlunsveanen deya
fldaansainnmyas WIP  vswdnzqudnysizvevaniounisy  Tasmsimui
Marginal Rate of Substitution (MRS) HAZeN150¥1 WTP Y0duMasviouiivalasmssanmues
WTP wedudnzqudnyasitiogluumamioudisy udraveendrsdunuildlumsvieans)

[] 14
yaauraauneTiug

donveen1s 1435 CRM Ao

1y ewnsaldfugtiuuntsvieafieafidiu Multi-Park System ddu3 Innasfinisanms
naunufuvewAazIMd i) TavfinsannmlFevewdazuvaaeuiiond
aunsadRuanuveUYBmdaeaiivald

2) Fu3aAinimsaeuamILY Opened-end wte hidealguiInaseydafudios

o
Dweenut v IHAUS TS vaddunnureuvesdueaiiy
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[1 9 o~ ad -4
daudeifevedit CRMAB
[~ 3 a 1 @ v (D - =t
1) @umsenlumsderagun  audnvazedis vuluuvdaisuiiealinnuuan
E4 1 ] 3y
defy wazmsdennmsedunuilldlumsvieaiionlmuzay  wszddennguiuiilg
a as - d v v a 3 Y
s TnatineziSeesddy  (Ranking) AMwveulagldsmuiudidaduinnniinudnyaisues
1 d' v o Y z = q 9 3 = o a v
unawioudienr uazlumendusuddsnamSedunuildlumsveudinduiulqudnuas
vpaumaseuiisnziiuddadu Tavdus Ionlylédilsdesmmiodunu
I3 { Ty o a o o

2) $madennsedefieeifuslamden  llduaumnnduldfeslinailden
a o o a { o w a d a 1
Aulidmsudusinafiezduaiugey NUYe90ART DRSS B4 BYELT (1998: 10) WU
° A A 3 v a [ o 3 a = o_ o 1 o =
Suumadeon 4 madeniulinndulddmiudus Tanhezdrduanusey edelsinmas
o w oA 9 a 9 = =1 a &2 [ J [ = v o o
e fusTnadesdimadenlumsiinisantiquanuizaie voaumamsuie s
Tfusmmsedunuininaueld hilsdaduludondromgruamednyuzvsaumaiouiivn

A 9 ~ ' ' A
HnIvIIM (c&lu‘lqu) lWUQﬂU'Nhli@U'N‘HHQ

MSAUIUNIAT WTP 98995 CRM (30910 Indirect Utility Function (V)

'AGIRAY: - YN AV /N (1)
Tay P =s51nMSeAUYY e = AUANYUZYBIAUIATON (Attribute)
M = Income s = ANHUSNNANUUAZIATHFND

Tuns@nimafennatsq me Utlity ¥89 U, ivauunnimiadendus () annse

@euldidugalauns Probability choice Model fio

Prob [Ul >U;,j# 1] =exp (V) / 2 exp vy ()

an = v = 1 [ = A d' =t 9
AUUANNNUADNAN L‘ﬂuﬂﬁiﬁﬂ’ﬂﬂ“u HASUNNWLADN ry,...,1r, FUNIIN 2 mmmwau"lﬂ

W

h=1 J=h

H H
prob U, >U,,>..>U,]=]] {exp( Vi)l exp( V,)} _____ @)

Tas H = ‘h’mau‘ummmﬁaﬂ
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= o Yy . . . 2o ) Ad a
aumsit 3 thifeglugves Log Likelihood Function Tasiisuan N Swaniiluddse

aofuazld

N H H
=Y log |] {exp( V,,)/{Z exp( Vj)]}
1 J

i=1 h= j=h

N H

=, log]] exp()-2 log]] {Z eXP(V;)}

i=1 h=1 i=1 h=1 j=h

()

M=

=

gQ
10g
%

o
—~
=
-

IDM(AS>

i=l h=1 i=1

Lareau and Rae (1998) ldtineiiladesield dnwmzmarsugnatasdenn ind sy

v o d o a i . .gr
anuduiusvesdnuaemedunadeunasduny Taumsiuaaslugdues Indirect Utility
14
Function (V) #4il

V=(X.ej+},lc+e[c/1]+2'}’kejsk ---- )

AUANYUZUD LN AIVIBUNY1 j ¢ = AUYUMTAUNI

Tav e
ANYAUTMIAUATHFN AL TIAY

518 ldmanniusou S,

I

[ v
910 Indirect Utility Function (V) lugumsi (5) 1w awnsovia1 WTP veunnzan
ANuMZVOMAINBUNGY (WTP for ) 1ABAISAIUIUNIAT Marginal rate of Substitution

(MRS) 531 nadnE s 10amamiouiion () fuduqumsiums © i
WTP for ¢,= MRSe, = -[OV/Oe, | U=U, / OV/Oc | U=U,]

WTP fore,=- (O+ 2y, s)/(u+Om (6)
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2.7 M3NeuNY (Tourism)

[
=S

T L% . A d‘ a g ] 1
ﬂ’li‘l’lﬂﬁlﬂﬂ’llﬂﬂﬂ'ﬁﬂﬂ‘l’l“”lﬂ'ﬁ (Recreation) g'ﬂsmwm NINAVUITHITNIRTIN
. . o a Y a4 9 a 4 A do &
(Leisure time) NUMTAUNN (Travel) 1IN UNYIVDI Iﬂmﬂuﬂ'ﬁlﬂu‘l’nﬂmﬂﬂﬁ‘LN‘VI?Jﬂ‘HIJ'IUﬂ\?
i

fegodv lildedniinilshdeduiluunaeudien (Larson and band-bory: 1977 Sredielumis

neunematseme lne, 2542: 2-5)

msviesfivuienldsurssnmeauazdunadoy laelinsenszqu (Motivator) 910AN
) v w v awy o v A a o
deamsludumenv Audausssy Mumsdfduius uazduaouzniafesfgu R W.

Mcintosh: 1972) (S1s8ialunisvieuivamslsaneing, 2542: 2-5)

Mcintosh and Goeldner (1984) laagild1 mIvieufien (Tourism) waodls WasIWYRS
1 (3 (- 4 = g a2 o U ] o/ 1] 4 s =)
Usingmssinneg  uazanuduiusafatusnlfduiutsznhainveufivadugshouas
0= 1 & v w 9/ a £ o ! o e
uImsang sadeduiginadsemmdinmuasilsensuiesty Fudluumdsieuiiediifien
g 19 a A 2 Y Y v s oA aa '
Yosoglufenssunienszuaumslunstge  daonmislinsdeusunouguilon lunsSaun

inveufiemIedideou @ndlumsvieansauvialszmelne, 2540: 2-5)
2.7.1 99A152N0UVBIMNI N UNY?

' a [~1 ] a da d @ A
nsneuneudunszuIumsnedenunasisugnnliownisenouvan 3 A1u Ao
1) NSWLNTUNAMBUNYY (Tourism Resource) Sautlugimunsvieaiien (Tourism
&4 w [ L { o
Supply) @3 Peters (1969) ldianuanyveumasisuneutlu 5 lszian e
1.1) uraenouneImMIIImus554 (Cultural Attractions)
J 1 4 2 ' .. .
1.2) Lmammnﬁﬂwmﬁmaaﬂﬁaﬂszmtﬁmaq (Traditional Attractions)
' ] d' é 2 1 = .
1.3) unamsunoIFuastennuIanulugluuuaie veglitszmer (Scenic
Attractions)
1.4) urasveaneseinnlianniuma (Entertainment Attractions)
1.5) N A9N09NEIDU NUANHULINWIZA) (Other Attractions)
a ' 4 . . o o & 4 [l o
2) U3MsMSNOUNYT (Tourism Service) Fatlugimuilszinnnils daluldiuga
a @ 1 P v a ~ o a
nunvdamenavdnvestinneadion umlluwuimsisesiuldifeanuazanauieazany
o a 1o 1 a & o o 8 Y 1w ] o o 1
Tuiwndneuiion deluuslemamailudifegalelawudu wu Adn om1s umas
. Y v 9 1
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Service Structure

Reduction in Numbers

Service Structure

Reduction in Numbers

PIPE BRIDGES NO REDUCTION PIPE BRIDGES 40% FEWER
PYLONS NO REDUCTION PYLONS 30% FEWER
CABLE CROSSINGS NO REDUCTION CABLE CROSSINGS 20% FEWER

COST: £0 PER YEAR COST: £ 4 PER YEAR

CARD A CARDB
Service Structure Reduction in Numbers Service Structure Reduction in Numbers
PIPE BRIDGES 50% FEWER PIPE BRIDGES 90% FEWER
PYLONS 50% FEWER PYLONS 80% FEWER
CABLE CROSSINGS 40% FEWER CABLE CROSSINGS 90% FEWER

COST: £12.5 PER YEAR COST: £25 PER YEAR

CARDC CARD D

4 a @
E'LIVI 2-4 MAU[DANY 4 LYY

131: Garrod and Willis ( 1998: 243)

Lareau and Rae (1989) ﬁﬂmﬁl‘ﬂﬂ Valuing WTP for Diesel Odor Reductions: An
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PHILADELPHIA 3

PHILADELPHIA 16

ODOR A: § CONTACTS PER WEEK
ODOR B: 4 CONTACTS PER WEEK

ANNUAL HOUSEHOLD INCREASED COST: NONE

ODOR A: 4 CONTACTS PER WEEK
ODOR B: 2 CONTACTS PER WEEK

ANNUAL HOUSEHOLD INCREASE COST: §30

PHILADELPHIA 27

PHILADELPHIA 33

ODOR A : 3 CONTACTS PER WEEK
ODOR B : 3 CONTACTS PER WEEK

ANNUAL HOUSEHOLD INCREASE COST: $24

ODOR A : 2 CONTACTS PER WEEK
ODOR B : 1 CONTACTS PER WEEK

ANNUAL HOUSEHOLD INCREASE COST: § 45

171 2-5 madeni1l¥lun1s Ranking

91: Lareau and Rae (1989: 734)
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3.3 Yinadled ez MIguRILd1
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4.2.1 7% Contingent Ranking Method (CRM)

wmstszinamanudulefiozsie 1ne3% Ordered Logit Estimate vasdaulsany
(Dependent Variable) 9 §1AUANTO 1azA 50852 (Independent Variable) ffludnuae
voumdaioafivomesssund 1ud van (FALL) @89923 (INNER TUBE) tauih
(FOREST) dumuiiuma (PRICE) uazdnuaiznedinuveninvoafion 1dud s1wlddeaidon
(INC) 819 (AGE) $1wauandnluniauiou (MEM) uagszaumstinu (EDU) Tasldlasunsu
#5931 LIMDEP (Limited Dependent) Idaumsvssanuduiusuesdaulsaren 5 aums ae

uanalumsteh 4-21
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A5197 4-21 Model 14 5 1ULYDITE Contingent Ranking Method
Attributes Coefficients
(t-test)
Model 1 Model 2 Model 3 Model 4 Model 5
FALL 1.67193841 2.074355 1.676392 1.678658 1.67292
(1.96) 23D (1.97) (1.97) (1.82)
INNER TUBE 1.38170145 1.401361 0.2017 1.38737 0.224165
(1.56) (1.58) (0.20) (1.57) (0.22)
FOREST -0.8299146 | -0.826685 -0.832835 0.511291 0.540322
(-4.32) (-4.29) (-4.34) (0.98) (0.85)
PRICE -1.37E-03 -1.46E-03 -1.36E-03 -1.38E-03 -1.46E-03
(-0.31) (-0.33) (-0.31) (-0.31) (-0.33)
PRICE/INC 1.84E-05 5.09E-05 -4.00E-06 6.05E-05 2.07E-05
(0.07) (0.18) (0.01) (0.21) (0.07)
FALL*AGE - 2.05E-04 o - 8.33E-03
5 (0.04) = 7 (1.37)
FALL*MEM = -3.37E-02 7 v -3.38E-02
5 (-1.07) 5 - (-0.86)
FALL*EDU = -1.93E 02 = - -6.82E-03
B (-1.27) - - (-0.36)
INNER TUBE*AGE - = 5.15E-04 - 4.91E-04
- - (0.06) - (0.06)
INNER TUBE*MEM - - 0.118566 - 0. 1‘] 8824
- - (1.97) - (1.97)
INNER TUBE*EDU - - 5.16E-02 - 5.17E-02
- - (0.07) - (1.83)
FOREST*AGE - - - -1.92E-02 -2.75E-02
- - - (-2.49) (-2.8)
FOREST*MEM - - - -3.53E-02 -1.18E-03
- - - (-0.68) (-0.02)
FOREST*EDU - - - -4.66E-02 -3.99E-02
= T - (-1.78) (-1.25)
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A15199 4-21 (M1®) Model 119 5 LtUUUD9T5 Contingent Ranking Method

Attributes Coefficients
(t-test)
Model 1 Model 2 Model 3 Model 4 Model 5
[terations completed 11 14 14 13 20
Log likelihood function -2189.112|  -2187.902|  -2185.275| -2.19E+03 -2179.867
Restricted log likelihood -2218.071 -2218.071 -2218.071}  -2.22E+03 -2218.071
Chi-squared 57.91826 60.33709 65.59167 6.58E+01 76.40809
Value of Attribute (FALL) 1,221 1,155 1,229 1,221 1,160
Value of Attribute (INNER TUBE) 1,009 962 1,030 1,009 979
Value of Attribute (FOREST) -606 -567 -611 -610 -569
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: a o v oy o o do o
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Faauvaninneaie?
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ANYAUSNNFINNVDNINND AN
4 A @ Y] a v lo o do o
aumsh 4 ssmumwzgudnyuzvesdwlsduih (FOREST) Nduiusiudnyue
MaFdnNUeItinnaaien
d' 9 [} Qs 0’1’ & o/ uy o ]
aumsh 5 szldnngaanyuzvesiunlsimun fe dunlsinen (FALL) Aulsaes
[] [ a 1, e o do o [ s [
#1249 (INNER TUBE) sazdaudsiduill (FOREST) NauNUTNUOAYUSNTIANYDILNNDS
Mo
A o n’Jl =y = o 1 ] o a o o :’
Wethaumsne 5 suuvnlSeueusunun  Assdulseanivesdulsien
@ v 1 S -/ (] 1w a s a 0
(FALL) tazaam)5a09¥i29 (INNER TUBE) Uauiluuan arumdudssanivesnwdsaui
(FOREST) azfisuiluay Tuaumsfi 1 Seaun1si 3 aauaumsi 4 uag 5 taudiuuin uazidie
i . '
WIFENNITNG 5 WIRUIUNIAT WTP YouAnzianyme (Atributes) A INaun1sn 1 luund 3

wuh A1 WTP veaudaznadnuazlu Model 71 1, 3 uaz 4 fimlndifesiu uazuandianin
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{ é 1 =y s 13 Qs a 05’ 4 o g
Model 9 2 uaz 5 Falalndifestu uaswuhaudnyazvosdunlsien (FALL) Adwius
AudnyauzNNFInNveinNeuNeITHANUYAMYBILANZAMANY YT (Value of Attributes)
o Q’IJ £ o’: dyns Y ~ {] o A o 1 1 o1
fafunmsAnunsediteld Model 9 2 Wudwmuiverh lumiyamvesuvasouie,

(Value of Recreations) ao'lil
91f Model 91 2 Indirect Utility Function fio

V = 2.074355 (FALL) + 1.401361 (INNER TUBE) — 0.826685 (FOREST)
-1.46 E - 03 (PRICE) + 5.09E - 05 (PRICE/INC) + 2.05E - 04 (FALL*AGE)
-3.37E - 02 (FALL*MEM) - 1.93E - 02 (FALL*EDU)

MNAVATTAINGTD FWITOHIYOAIVOINUANYUL (Value of Attributes) YDIARZAN
ANHUTYDIMAINDUNYY TAEMIAIUINUNIAT Marginal Rate of Substitution (MRS) 52171
ANGNYRIZYBINAWBNTLY () AUAUUASIAUNR (¢) 30 (Price) (Tuundl 3) vz ldyadm

t4
YoUARLAUANYUZ (Value of Attributes) #33]

Il

Value of FALL = -(2.074355 + 3.98E + 2.05E - 04AGE - 3.37E - 02MEM - 1.93E

- 02EDU) / ((- 1.46E - 03) + (5.09E — 05 / INC))

1,155 U

Value of INNER TUBE

I

-(1.401361) / ((- 1.46E - 03) + (5.09E — 05 / INC))

= 962 UYM

Value of FOREST

- (- 0.826685) / ((- 1.46E - 03) + (5.09E — 05 / INC))
= -5671

dvsumveanyuemedinne daundeveusazdnyuzsuaa luaisiei 4-22

M5 4-22 AUNABUVBIANHULN19F AN TAYIT Contingent Ranking Method

ANHUZMITIAN Aunde
0gf (Age) 30.8
dnumndnlunseunia (Mem) 44
32MINEANYT (Edu) 13.0
swldindereodon (Inc) 11,7115
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WahyamvewRaznAnyaeg (Value of Attributes) Tutmasnoufiennnsuiuua)
Y v 1 a =] 3 1 1 [ d‘ . o
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Haad lUA15199 4-23

M13199 4-23 YOA1VBARZUNAIVDUNYI (Value of Recreation area)

ll‘l’iﬁﬂﬁﬂx‘l!ﬁm Value of Value of Value of | Cost Value of
FALL |INNERTUBE | FOREST | (avg) | Recreation
1. 1hAnuIe389 1,155 -567| 403.70 184.3
2. shana13m 1,155 492.10 662.9
3. gneulendlad 962 404.40 557.6
4.1AMNI384 1,155 403.70 751.3

4227% Contingent Valuation Method
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Recreation | (CVM) | tiviefien | wivioafien | 510080038 | 51181055
(CRM) Yasa2 | figudswe | crRM @) | cvm dmanm)
1. Fnnied 1843] 23.4] 498,050 92.7% 91.8 1.7
(Fall+Forest)
2. AN (Fall) 662.9| 25.1 459,384 88.4% 304.5 115
3. guenudanylnd 557.6| 264 376,868 90.2% 210.1 9.9
(INNER TUBE)
431 ANMAe5R4( Fall) 7513] 234 498,050 92.7% 3742 1.7
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R’ = 0.07 R°Adj = 0049 F = 3.346
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M319% 4-25 AN 1AM 1EHAI Multiple Regression Analysis (MAR)

Coefficierfts

standard l
zed l
Unstandardized }oefficie 85% Confidence

Coefficients ts Interval for B Correlations pllinearity Statisti
Lower | Upper :

Model B - jtd. Erro| Beta t Sig. | Bound | Bound [ero-orde Partial | Part [olerancy VIF

1 (Consta 4.781 | 8.396 569 © 569 111.732 |121.294

gender (-1.790 | 1.451 | -.064 |-1.234 218 {-4.643 | 1.063 | -.037 | -.066 | -063 | .982 | 1.019
AGE -153 | 092 -123 -1.670 .096| -334| .027| .015| -089} -086| .482| 2.073
educali¢ -266 | .232 ) -.064 |-1.143 254 -722 |- .191| -006 | -.061} -059 | .830; 1.205
status | 2436 | 2.085| .087 | 1.168 .243 |-1.665| 6.537 | .069| .062| .060| .471| 2.121
INC [p5E-04| .000| .164} 2753 .006| .000| .000| .149( .145| .141| .740| 1.351
KNOW! 917 | 459, .107| 1.997 047 .014| 1.820| .142, .106| .102| .918| 1.089
KM BOE-03| .005| -038 -730 466, -012; .006 | -045| -.039| -037| .968| 1.033
ATTI 495| 203 .133| 2440 .015| .096| .895| .167| .129| .125| .887| 1.127

a.Dependent Variable: BAHT
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3 : o ) v & () H
a119fi #-1 wamsnageuuuuaeun il iannudisesmseyindunasisuhins

555uMIRUDINVIDUN?

Person/Number 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 |Total
1 1 0 0 1 1 0 1 0 1 1 0 1 7
2 1 1 0 1 0} 0 0 1 0 1 1 1 7
3 1 1 0 1 1 1 1 1 1 1 1 1 1t
4 1 1 1 1 1 1 0 1 1 1 1 1 11
5 1 1 0 1 1 0 1 1 1 1 1 1 10
6 1 1 1 1 1 0 1 1 1 1 1 1 11
7 1 1 1 1 1 1 1 1 1 1 1 1 12
8 1 1 0 1 0 1 1 1 1 1 1 1 10
9 1 1 1 1 1 0 0 1 1 1 1 1 10
10 1 1 1 1 1 0 1 1 1 1 1 1 11
11 1 1 1 1 1 1 1 1 1 1 1 1 12
12 1 1 1 1 1 1 1 1 1 1 1 1 12
13 0 1 1 1 1 0 1 1 1 1 1 1 10
14 1 I ™ 0 1 0 1 1 0 0 1 1 8
15 0 1 1 1 1 0 1 1 1 1 1 1 10
16 1 1 1 1 1 0 1 1 1 1 1 1 11
17 1 1 1 1 1 0 1 1 1 1 1 1 11
18 1 1 1 1 1 0 1 1 1 1 1 1 11
19 1 1 1 1 1 0 1 1 1 1 1 1 11
20 0 1 1 1 1 1 1 1 1 1 1 1 11
21 0 1 1 0 1 0 0 1 0 1 1 1 7
22 0 1 1 1 1 0 1 1 1 1 1 1 10
23 0 1 1 1 1 0 0 1 1 1 1 1 9
24 0 1 1 0 1 1 0 1 1 1 1 1 9
25 0 1 1 1 1 0 1 0 1 1 0 1 8
26 1 1 1 1 1 0 1 1 1 1 1 1 11
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P T Hq Yo A& w o [ ~
ATNN W-1 (919) wamsmaammuaaunm*n“lﬂnﬂmmi'ﬁaemsausnysmm‘nmmmma

TIINTIRVDNINN DT

Person/Number 1 2 3 4 5 6 7 8 9 10 | 11 | 12 |Total
27 0 1 1 1 1 0 1 1 0 1 1 I 9
28 0 1 1 1 1 1 0 0 0 ) 1 1 8
29 1 1 1 0 1 0 0 1 0 0 1 1 7
30 Lo fofrfofololifr|lili]1fo
31 1 1 1 1 1 0 | 1 1 1 1 1 11
32 1 1 1 1 1 0 0 1 1 1 1 1 10
33 1 1 1 1 1 1 1 1 1 1 1 1 12
34 0 0 1 1 1 1 0 0 1 0 0 0 5
35 1 1 1 0 1 1 0 0 0 1 1 i 8
36 0 0 1 1 1 0 0 1 0 1 1 1 7
37 1 1 I I 1 1 1 1 1 1 I 1 12
38 1 1 1 1 1 0 0 1 1 0 0 1 8
39 1 ! 1 1 I 0 0 1 1 1 1 I 10
40 1 0 0 1 1 1 0 1 1 0 1 1 8

Ph 1.00 {1.0010.90 | 1.00 | 1.00}0.70 [ 0.90]1.00 | 1.00 | 1.00 { 1.00 | 1.00

Pl 0.60 | 0.60 |0.70 {0.70 | 0.90| 0.40 { 0.10 [ 0.60 | 0.40 | 0.60 [ 0.70 | 0.90

Ease Index 0.80 | 0.80 | 0.80 | 0.850.95] 0.55 | 0.50 | 0.80 | 0.70 | 0.80 | 0.85 | 0.95

Discrimination 0.40 0.40{0.20 | 0.30 | 0.10|0.30 | 0.80 | 0.40 | 0.60 { 0.40 | 0.30 | 0.10

Index

Right 28 |36 |34 135371424 |35)32]35])36]39

P 0.7010.90 | 0.85}0.880.930.35|0.60 | 0.88 { 0.80 | 0.88 [ 0.90 | 0.98

q 0.30{0.10(0.15(0.13 [ 0.08 { 0.65|0.40 | 0.13 | 0.20{ 0.13 | 0.10 | 0.03

Pq 0.2110.09(0.13]0.11{0.07{0.23]0.240.11/0.16{0.11 | 0.09 {0.02

Reliability 0.55

* nuome Weiimsysuljeda shind i m1 Reliabitity sl ‘1861 = 0.6
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msih W2 wamsnageunuuaeuailFiavrung lumseyindundeveunsima

FITNFIAVDINNDUNG?

Person/Number 123|456 |7]8]|9/|10]11]12]|Total
1 s|s|a|l2is5|a|lalals]|al2]|a]as
2 415151alalals|s|alal|l2]|a]s0
3 5| 1| s|alalal|s|alalal2]|s]|a
4 4|5 ala|s]a|a|a]ajala]al]so
5 515|555 |s|a|s|als|als]|al]ss
6 s 5|5 |4a|ls5|a|s5|5)a|a|a]al]ss
7 41543 |a]a|lalalalala]alas
8 sta|sf(3|s|al|lalalals]|a]2]|a
9 4t s|s|2lajal|ls|s]alsz]a]al]a
10 s|s|st2{afla|ls|5|4|a]s5]5]5ss3
11 s|s{s|4|a|a]|s5|a]ls|a|]s]s]ss
12 s|s{alalalala|afala|alal]so
13 s s |3(afla|lals]|s]a|a]a]s]s
14 al1|alalalal|lals]aflal2]2]a
15 4 | s|al2lalala|2|afjala]al]ass
16 s 5| s|(afls|is5]s5la|ls5]s|1]1]50
17 4lsysj{21a]a|s|s5|a]3|a]a]a
18 4{s|s5|3]af|a]|s]|alala|al]al]so
19 a|s|s|2]ala]s|s5|a|3]|a]a]a
20 4s5{a]2]a4|a|al2|a|a|a]a]as
21 5|15 |s|s5|a|s|a|a|s5|a|a|s5]5s
22 s|s|al2|s|s|s|alalalalas]|s
23 5|5 |3 |a|la|a|ls|3]a|lal2]|a]ar
24 s|s|s|a|ls|alala]ls]|s5]|3]5]s4
25 s1s|s5ts|s|s|s|s|s|s|1]s5]s6
26 s 5 s5|afjalals|aja|las]ls]|al]ss
27 sls lobiat/alaal sl adala]s] s
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a3l #-2 (o) mamsnaaeuuuugeunwi ¥ iaviruadlumseysaduvawioudion

NNTITUMNAVBIATIDANEN

Person/Number 1 2131 415]|6 7181 9|10 11| 12 |Total
28 4 |55 |3 ]|s|4]4]2]|4)3]4]5]48
29 4 1 4 1414141454141 2]2]4
30 4 |41 41212 (44441224140
31 4 1 sts5 {3144 (514]44;4]3 ] 4]49
32 3151314545144} 23446
33 4 | 5151415145144 4]5]5]54
34 512 (3|4 |4)4] 42|33 jfj2]2]38
35 5144351554153 )13]|4]50
36 4 | 25| 4|4 )443 114]|3]4]4]45
37 S|4 43|44 ]|4)4]|4|4] 4] 4] 48
38 51551444 |3 |2(41]141]4]5]4
39 5| S}|513|5{5|5|4|S5S{5}|5¢)5]357
40 4 | 5] 413414444113 |3 ]4]4]46

Xh 49115.00(5.00/4.00(4.5514.27|4.73{4.27|4.55|4.27|4.184.73

Xl 4.1813.5513.91/3.27(4.0014.0014.18|3.45]3.8213.27|3.003.27

s2h 0.09]0.00{0.00]0.8010.27(0.2210.22|0.2210.27]0.22} 1.56 1 0.22

s21 0.3612.87(0.49]0.82{0.60{0.00|0.16{1.27{0.160.62{ 1.00] 1.02

sqtr s2h+s2l/n 0.2010.51]0.21{0.38{0.28|0.14]0.19/0.37]0.20|0.28 1 0.48 1 0.34

Discrimination Index|3.58 { 2.85|5.16 | 1.90 | 1.94 | 1.94 | 2.93 | 2.22 | 3.65|3.63 | 2.45 | 4.34

si2 0.31/1.48/0.46{0.86{0.3710.13|0.310.82]0.25(0.491.280.92

Reliability 0.65

* vanema Weviasd§ualgeuda vundwom A1 Reliability nai 1da1=0.7
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nonssu vmnugses | shanaidm Yanelad
FTUTNN (NN-UATUION) (7 Tatuns)
A130 1AL TITUAT (MNN.-UATUIEN) (LTN/AY) 56 56 56
130 lases USuInie (PnN.-UATWIEN) (LWM/AY) 72x2=144 72x2=144 72x2=144

0TIUAD (U INANEYAL)

7150 1AUe1s (UATHIEN-UNEIDITED)

# 906999072 (VIN/AL)

200/10 AY =20

150/ 10 AU =15

180/10 AU =18

# 505U (Wmm)

# SN (UIMANEYAN)

A suiomde (waw) 5 20 5
S01A9 (Uszun 5 Au) 50/5=10 50/5=10
sonszus (Uszua 10) 50/10=5 100/10=10
sonszue (Useua 5 au) 50/5=10 100/5=20
ifen Agege 10 20 20
1991084

# Aningmanimiaduih e 50

# ANTIMNEN (UM / AY) 10

# AmssifionBue STy (Uwm/mw)
A1neAsREUATIUYAAD 30 10
sammidae 180 210 200
593 Anduth 230
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Std. Error Change Statistics
Adjusted | ofthe |R Square Sig. F
Mode! R R Square | R Square | Estimate Change |F Change df1 df2 Change [Durbin-Watson
1 .2659 .070 .049 13.62 .070 3.346 8 353 .001 1.767
2. Predictors: (Constant), ATTI, KM, gender, status, education, KNOW, INC, AGE
b. Dependent Variable: BAHT
ANOVAP
Sum of Mean
Model Squares df Square F Sig.
1 Regression 4964.638 8 620.580 3.346 .001@
Residual 65476.746 353 185.487
Total 70441.384 361
a. Predictors: (Constant), ATTI, KM, gender, status, education, KNOW, INC, AGE
b. Dependent Variable: BAHT
Coefficients
Standardi
zed
Unstandardized Cosfficien 95% Confidence
Coefficients ts Interval for B Correlations ollinearity Statistic
Lower | Upper
Model B PBtd. Errof Beta t Sig. [ Bound | Bound fero-orde] Partial | Part [olerancd VIF
1 (Constar] 4.781 | 8.396 .569 .569 {-11.732 | 21.294
gender | -1.790 § 1.451 -.064 | -1.234 218 | -4.643 | 1.063 -.037 -.066 -.063 .982 1.019
AGE -.153 .092 -123 | -1.670 .096 -.334 .027 015 -.089 -.086 AB2 ] 2.073
educatio] -.266 232 -.064 | -1.143 .254 -722 191 -.006 -.061 -.059 .830| 1.205
status 2436 ] 2085 .087 | 1.168 243 | -1.665| 6.537 .069 .062 .060 471 2121
INC 75E-04 .000 164 | 2.753 .006 .000 .000 149 145 141 740 | 1.351
KNOW 917 459 107 ) 1.997 047 0141 1.820 142 .106 .102 918 | 1.089
KM 30E-03 .005 ~.038 -.730 466 -.012 .006 -.045 -.039 -.037 .968 | 1.033
ATTI .495 203 133 | 2.440 .015 .096 .895 167 129 .125 .887 | 1.127

a.Dependent Variable: BAHT
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EXECUTIVE SUMMARY

1. INTRODUCTION

Nakornnayok Province locates in the central region of Thailand and has some
beautiful natural recreation areas such as Nangrong Waterfall, Sarika Waterfall and
Wangtakai Park .There are many visitors that visit Nakornnayok Province each year
while the infrastructure and various facilities to support them are inadequacy. In 1999,
the amount of visitors who visited Nakornnayok Province was equal to 639,408
persons with 5.92 % growth rate from the previous year. The revenue generated were
equal to 504 .7 million baht with the average expense of 704.7 baht per person per day
and the average 2.35 times per year.(TAT, 1999: 99) Such large quantity of visitors
causes these recreation area to be sharply degenerated and accompanied by many
environmental problem such as water pollution, solid waste. One solution to the
problems is environmental economic. As mentioned, when many visitors use a
recreation area, the area can be degraded. This damage, if can be valued, is just the
opportunity cost of recreation area which can be use a proxy for the value of recreation
area. Entrance fee for visitors can then be set up based on the value. The entrance fee
should reflect the true value of recreation area. Willingness to Pay(WTP) concept shall
be used to estimate entrance fee for visitors who enjoy recreation activities in
Nakornnayok Province (Nangrong Waterfall, Sarika Waterfall and Wangtakai Park)

for protecting these recreation areas from degradation.
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2. OBJECTIVE

2.1 To study the willingness to pay( WTP) for Entrance Fee of Visitor at
Nangrong Waterfall, SarikaWaterfall and Wangtakai Park: Nakornnayok Province.

2.2 To study the factors that affect WTP of visitor at Nangrong Waterfall,
SarikaWaterfall and Wangtakai Park.

2.3 To estimate the revenue from natural recreation area from entrance fee.

3. METHODOLOGY

This study used questionnaires as a tool to obtain Willingness to Pay of visitors

who use the three recreation areas. The questionnaire contains 5 parts, which are
1) Visitor ‘s behavior
2) Visitor’s knowledge and Attitude in natural recreational area conversation

3) WTP for entrance fee of visitor for utilization of natural recreation area
(Contingent Valuation Method: CVM)

4) WTP for entrance fee of visitor for utilization of natural recreation area
(Contingent Ranking Method: CRM)

5) Social and Economics characteristic

4. DATA ANALYSIS

The data from the sample will be analyzed by statistic package program. They
are LIMDEP Program and SPSS for Window. Details as followed:

1) The analysis of WTP of visitor for the use of natural recreation areas by
CVM: The data will be collected by questionnaire and analyzed by SPSS for Window.

Mean, maximum, minimum and standard deviation should be used.

2) The analysis of data from the Contingent Ranking Method (CRM) was done
by crdered logit estimation of LIMDEP PRUGKAVL. The dependent variable is the
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ranxing of the four hypothetical trips and the independent variables are recreational
attribute which are waterfall (FALL), inner tube(INNER TUBE), forest tracking
(FOREST) and trip expenses (PRICE). The social characteristic variables used are

monthly income (INC), age (AGE), family size (MEM) and education (EDU). The
model was show below.

V=8c+uC+0(CM+3heS e )

I = Monthly Income (INC)
C = Trip expenses or cost (PRICE)
e = Recreational Attributes

S; = Social characteristic

The final estimation equation used to estimate the unknown parameters in the

indirect utility function V =0e+ C +0 (c/1) + 2T, e8, is:

V=B, (FALL) + B, (INNER TUBE) + B3 (FOREST) + B4 (PRICE) +
Bs (PRICE/INC) + B¢ (FALL*AGE) + B, (FALL*MEM) +
Bs FABLAEBU) ¢ = == &\ & & .. @)

The value of recreational attributes is obtained by calculating the marginal rate
of substitution between each recreational attribute and the cost. The value of each

recreational attribute or the marginal rate of substitution between each recreational

attribute and cost becomes:

Value for FALL = 6 V/3(FALL) /(6 V /8 C)

= -(B1 + B¢ AGE + By MEM + B3 EDU )/ B4 + (Bs / INC)
Value for INNER TUBE = - (B2)/ B4+ (Bs/INC)
Value for FOREST = - (B3 ) Bsa+(Bs/INC)
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The value or net benefits from a visit to a recreational area is calculated by
summing up the value of the recreational attributes at each recreational area and then
subtracting from it the actual trip expenses to each area calculate the value or net
benefits from a visit to a recreational area. Therefore, the value or net benefits from

recreational areas are below:

Value of Nangrong Waterfall or WTPNangrong = Valuepar1+ Valueporest - Trip

expenses for Nangrong Waterfall

Value of Sarika Waterfall or WTPsuixa =  Valuepay;— Trip expenses for Sarika
Waterfall

Value of Wangtakai Park or WTPyaakai = Valuepner Tuse — Trip expenses for
Wangtakai Park

3) The Analysis of relationship between WTP by CVM and Independent
variables shall be performed by SPSS for Window Programs, Multiple Regression
Analysis. There will analysis the hypothesis for the WTP of visitors with Independent

Variables and consider the correlation with WTP.
5. EMPIRICAL RESULTS

The survey was conducted during December2001 and January 2002 at the
three recreational areas (Nangrong Waterfall 150 samples, Sarika Waterfall 138
samples and Wangtakai Park 112 samples). A total of 400 samples were collected. The

questionnaire is given in Appendix A.

5.1 Contingent Ranking Method (CRM)

Ranked data were analyzed by ordered logit estimation. The dependent
variable is the ranking of the four hypothetical trips and the independent variables are
waterfall (FALL), inner tube(INNER TUBE), forest jtracking (FOREST) and trip

expenses (PRICE). The social characteristic variables used are monthly income (INC),
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age (AGE), family size (MEM) and education (EDU). The indirect utility function for

individual i, is:

Vi= 2.074355 (FALL) + 1.401361 (INNER TUBE) — 0.826685 (FOREST)
- 1.46 E - 03 (PRICE) + 5.09E - 05 (PRICE/INC) + 2.05E
- 04 (FALL*AGE) - 3.37E - 02 (FALL*MEM)
- 1.93E - 02 (FALL*EDU)

This model is essential for the calculation of the marginal rate of substitution
between each attribute and cost. The values of these three attributes have thus been
calculated for each consumer and the average value of the three attributes are shown

below.

Value of FALL= - (2.074355 + 3.98E + 2.05E - 04AGE - 3.37E - 02MEM
- 1.93E - 02EDU) / ((- 1.46E - 03) + (5.09E — 05 / INC))

= 1,155 Baht
Value of INNER TUBE = - (1.401361)/((- 1.46E - 03) +(5.09E — 05 / INC))
= 962 Baht
Value of FOREST = - (- 0.826685) / ((- 1.46E - 03) + (5.09E — 05 / INC))
= - 567 Baht

The value or net benefits from a visit to a recreational area is calculated by
summing up the value of the recreational attributes at each recreational area and then
subtracting from it the actual associated trip expenses. The average trip expenses are
403.7 baht for Nangrong Waterfall, 492.1 baht for Sarika Waterfall and 404.4 baht for
Wangtakai Park. The average of each recreational value are shown in Table 1.
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Table 1 The average recreational value.

Recreation Value of Value of Value of | Cost Value of
FALL |INNER TUBE | FOREST | (avg) | Recreation
1. Nangrong Waterfall 1,155 -.567 403.7 184.3
2. Sarika Waterfall 1,155 492.1 662.9
3. Wangtakai Park 962 404.4 557.6
4. Nangrong Waterfall 1,863 403.7 751.3
without forest tracking

5.2 Contingent Valuation Method (CVM )

The data is collected by the questionnaire and separated into 3 recreation

areas as below.

1) WTP of visitors at Nangrong Waterfall:

150 samples were collected at Nangrong Waterfall. 139 visitors (92.7 %)
were willing to pay for the use of the area while 11 visitors (7.3 %) refused to pay. The
maximum WTP is 100 baht per person, the minimum WTP is 5 baht per person and
the average WTP is equal to 23.5 Baht per person. (S.D. = 16.7 baht)

2) WTP of visitors at Sarika Waterfall:
138 questionnaires were asked at Sarika Waterfall.122 persons (88.4%)
were willing to pay while 16 persons (11.6 %) were not. The maximum WTP is 100
baht per person, the minimum WTP is 10 baht per person and the average WTP is
equal to 25.1 Baht per person. (S.D. = 15.4 baht)

3) WTP of visitors at Wangtakai Park:

. 112 questionnaires were asked at Wangtakai Park.101 persons (90.2%)
were willing to pay while 11 persons (9.8 %) refused to pay. The maximum WTP is 50
baht per person, the minimum WTP is 10 baht per person and the average WTP is
equal to 26.4 Baht per person. (S.D. = 5.8 baht)
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5.3 The factors that affect WTP

This study groups the factors or independent variables that might affect WTP

of visitors who use the natural recreation areas as below:

1) Social and Economics characteristic factors: gender(Gen), age (Age),
education of visitors (Edu), status (Sta) and monthly incomes (Inc).

2) Other factors: the distance from home’s visitor to recreation area (Km),
knowledge of visitors in natural recreational area conservation (Know) and attitude of

visitors in natural recreational area conservation (Atti).
The model of this study are:
WTP = f (Gen,Age,Edu,Sta,Inc,Km,Know,Atti)

All 400 samples are pooled and employed in the regression analysis. There
are 3 factors that have a positive sign and significant. They are monthly incomes
(INC) which is significant at level o = 0.01 and attitude of visitors in natural
recreational area conservation (ATTI) and knowledge of visitors in natural recreational

area conservation (KNOW) which both are significant at level a = 0.05.
The model of WTP function is shown below:

WTP = 0.495 (Atti) + 0.575 E - 04 (Inc) + 0.917 (Know) + 4.781
(2.44)* (2.753)**  (1.997)* (0.569)

R?= 0.07 R?Adj=0.049 F=3.346

The number in () is t-test

Remark ** significant at level o = 0.01

* significant at level a = 0.05
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The above model shows that visitors with good attitude and good knowledge
in natural recreational area conservation are willing to pay more than those with not so
good attitude and knowledge in natural recreational area conservation. Moreover,
visitors with high monthly income are willing to pay more than the visitors with less
monthly income.

According to the WTP equation, the independent variables can explain WTP
only 7 % while the rest is affected by factors not included in the model.

5.4 Estimate of the revenue of recreational area.

The WTP by CVM and the value of recreation area by CRM can be used to
estimate revenue from entrance fee. The estimated revenue from visitors that visit the
Nangrong Waterfall using the member from CRM are equal to 91.8 million baht per
year (including forest tracking activity) and 374.2 million baht per year (not including
forest tracking activity), while those by the CVM is about 11.7 million baht per year.
For Sarika Waterfall, the estimated revenue are equal to 304.5 and 11.5 million baht
per year by CRM and CVM, respectively. For Wangtakai Park, the estimated revenue
from visitors are equal to 210.3 and 9.9 million baht per year by CRM and CVM,

accordingly.
6. CONCLUSION

Concerning entrance fees, the study recommends to use WIP by CVM as the
base since the number is not a lot different from current entrance fee. The entrance fee
for Nangrong Waterfall should be increased from 5 baht per person to 23 baht per
person. This would increase revenue by 2.5 million baht to 11.5 million baht per year.
The entrance fee for Sarika Waterfall should be increased from 20 baht per person to
25 baht per person. This would increase revenue by 9.2 million baht to 11.5 million
baht per year. As for Wangtakai Park, the entrance fee should be increase from 5 baht
per person to 25 baht per person. This would increase revenue by 1.9 million baht to

9.4 million baht per year.
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There are 3 factors that affect WTP. The income (INC), attitude of visitors in
natural recreational area conservation (ATTI) and knowledge of visitors in natural
recreational area conservation (KNOW) have positive sign coefficient and they are

significant at level o = 0.05 as expected.

7. RECOMMENDATION

1) Contingent Valuation Method: The bidding game which is the selected
technique for CVM, should designed with various starting point.

2) Very few studies have adopted Céntingent Ranking Method. More researches
with this method employed should be encouraged.

3) More factors such as satisfaction of visitor after use should be considered to

including in the regression.






