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ABSTRACT

This paper presents an analytical framework for solving dynamic land use problems under
uncertainty. Landowners must choose both the optimal development time and the optimal
type of land use, simultaneously, given future uncertainty. They will have to pay high land
utilization adjustment cost if they make wrong decision. Therefore, landowners may need to

keep some vacant lands as their options until sufficient information become available. Imposing
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high vacant land tax on landowner, as suggested by the approach of a static analysis, may likely

fail to reduce the amount of vacant land as targeted.

Keywords: Vacant Land Tax, Urban Sprawl, Optimal Stopping Time, American Call Option
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ABSTRACT

This paper aimed to compare cost benefit of sugarcane and others alternative crops
including rice, maize, and cassava, and analyze impact from policy and price changes affecting
sugarcane production. The study used interviewing with the questionnaire to collect 824
samples from the farmers in Kanchanaburi and Supanburi provinces. Also, this study had
analyzed changes in planted area by applying Positive Mathematical Programming model. The
results show that sugarcane production generated more profit than other alternative crops.
Implementing policies of transport regulation and sugarcane burning harvest regulation will
increase cost of sugarcane production and it will induce reduction of sugarcane planted area by
2.05 and 0.94 percent, respectively. For sugarcane prices, the results showed that sugarcane
price would be negatively by 5.4 percent while, in contrast, cassava price has positive impact
by 29 percent. Therefore, under this situation, sugarcane planted area would decrease by 8.21
percent. To cope with reduction of sugarcane production, the stakeholders should handle lower
sugarcane production e.g. improving sugar logistic efficiency, developing of green sugarcane

harvesting equipment, and doing contract farming with the farmers.

Keywords: Sugarcane, Cost Benefit Analysis, Positive Mathematical Prosramming

and Sugarcane Burning Harvest Regulation
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(2559) wuhlevedananduualiususraunadiie Wonnmnmmsesfiiugdu nanouununis
WAndosTiganinfismadoniedn dnlwadesdn wastudivends invnsnstunlilunisseniuns
Uuidsunmandn dedudesiadunadeniifvonnuasnsiimasgativayy nuduleuegavyu
Ausznaumsdseen eglsfmunisaivayuuesniasgdamansenuivlssimaguiegassmausda
wagyiliusdadudfosdonsAnsnisdlan (WTO) Iusemalnoutadunanisiegradusssu
Uspifudainaninasgiafiulouisuivlgilanaingramnssudesuaziimansis (quiidouway
fasuimaiitenisinunsiwazannsal, 2559) mstdsundaslounslunsiazdmainumanaugn
998 15901uuUs3U FeonmazdenarioninUdsunlasusinamanin uvisdssasionisdsoondosves
Useinelnednaiey

Mnunliuresaudoanmananandosiifivtuslufinmadundonumdaleousvesniady

=% o '

Juhangmauuesniideiie 1) inuasnsiifuyuuasnansuumunsnandesiduegnils WewSsuiiiey
Auftgdug IuﬁuﬁLLE’f’JﬂTﬁL‘W’]E‘U@Jﬂé@EJIﬁNﬁG)EJ’ULWWﬁﬂ’J"IM%EJM 2) Tusuansimdesazidululy
frmdla wardulousddylatefierdmansenudeduyunanouununisnandes way 3) wualiy
'ﬁmLLawIEJm&Jﬁwﬁzgﬁaﬂén%damaashﬂwiaﬁuﬁﬂqnéaa nansAnInuAdedanansaldiiie
UsznoumsdinaulauazUsufvennunsnauagnguinuaans Snisannsaldidunuamdiudmienu
fAgrtes 1wy drinmuAsugianisineas nsudaualunsnems dnfnuimssesuaziniansie
dnnuanznssnsdosuazimanse dmsunsanduladiiusasysuusauleuisdaasunisuda
ov uitawanisAnudsasalfidudoyaliuddusznounslasuhmadmiunisusuddio
sesfunansznuvesanumsaluazuloueiiinadonandndosluouian
ingUszasAvaInsAnen
1. iofinudunuuasnanouununiandndosuas Rimmadenveanunanslufiuiifn
2. WleAnevinanssnuresuluUBLaY A SRLR DAL UNANDULNLNTHANS BY

3. WdnseinansenuInuleuisuarsadeiunUanias Usunananindegluiunnisfinw

N15A5ABNENS
wudldunisidsuudasuleue wazsialuanannssudesuinig
INAITATIDNANT WU WA WNTNNSANYITADIUNITAITIULI U8 UL AINANTENUAD

BRSNS 2 @01UN150l A

[ a

1. anunsalinunsuimsdnnistadaind suinsal esUqana (2561) nanafiedaymsuns

v
' o w o A

USsdnnisladafndvatdos 1nive3n f9l 1) NSV INBAAULIINUAUAET 2) N1SUSMSIANISTA
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nssfuszrinetasnalunafiuifier msvuds wagAinissetudsvedlsanu 3) fikewosunsiiiey
wislnaanlssnu andedninanee Ssudwaliunuladafndfndudndiuiosas 40 vosduyunns
wAngos (I3l isugauysal uazamz, 2551) Muuinuasnsviedussynuanssiedang1o1uan
Fununsvudsienisieiiusnussnlivudaioseuldundy Tnsvluinwnsnsvdedusmninae
UsINNSosUszunn 25-35 AusieAusodude agnlsifnuusznimvensunimaislunszs1iann
YUY Lawdl 126 Aty 92 4 919RALUNEY 30 fquieu 2552 Auuniingd 10 6 &0 2 1wan
vssnldbmdnlaliu 15 fu uazsa 10 & 3 wan vssnnldlaiAu 25 du ldsaniadnsn Feasdiui
ddinstaduldnnsniseradunnagiliimindesflsndudeausaussmnldanasssana 5-10
#u Besunnsal a5dana (2561) Amsiesinansenuainn1siaduldungnseg1audun wui
dwmalfinnsnsroddusavsmniutu fesevnarlumsseftudaiiulu iansgaydonande
LaZAIANLI FuYUNTUTITNRas LA aesoRlamns Tty

2. anunisaifunsanieuiuiiedos Wellufinandndoslulssmalneveefat uogis
naddsraliAnmsmauaauLsuRuA ussnudiaisuddunsdesennniuuarlilseusu
numndesindesaniiosndnenliviinunuties Jsagilildmisiosniiasesinuioseslyl
! FedunumsnsgiUgndosisiounsesnounafiuifiey feinawdoseufuifedmansenuids
au 3 Usgns deil 1) dnnaludesifennmnin avudouwhasumnuuasamamvssinnaglasa
Sodosmearliannsndodiunuaiiouarfad dwmalviuuafiSouasfadiuaouglasdluidonidu
woanased uazdoslwluniiazgaduiniduuTuaunn vilylasaluhdesideans (Blacke & McNiel,
1978; Payne, 1989; Wood & Du Tott , 1972) 2) Tussezeninsiuideevilinaninauanas ileaan
ﬁmﬁmmiqagﬁaﬁ']LLazﬁmmmsﬁﬁ’]ﬁ’zy W lulnsiau daves uazA1suau NG evinane

a =] '

ansdunsduumingu eniwendnd ldifow uuanise wazgdunignidaueisiiag (Ellis & Mellor,

q

1995; Woomer & Swift, 1994) Qmmwmmﬁuﬁamaqeimaﬁfamamﬁmé"a& (Franca et al,, 2012) uag

v
o '

3) NANTEVUNNAUABENINWIAGBY NSHNSeetunaliiiauaniensenalusUduareosuuIman
Asusuuousnles uararsuszneudunsdfisemeld (Franca et al, 2012) uafiwfiifinduneoliiin
oIMsszaBifom vy Ae aynuazaan waslsaniaiumela wu mamelafinda n1shndeves
seuumaiunigla lsageaulvanes uazlsaneuiin (Mnatzaganian et al., 2015; Arbex et al., 2007)
\ioaananszvuisaunsdaunadeunaizisdinasnsiiedansivsedurewanmeniseniaiiin
%uaaiimxé’uﬁﬁmmmmxam nAdbvesunan Audiuguana (2562) ldUssiiuyaraandeme i
IFswgmManSIINNsNdosRouNaiuAe) wui yarmaademelasedsde 38 Usesiu Fa8n)
fandmgeniinsinandeslludlutiagtu (30 vdedu) fdumbhesnuiiAdedmeusufiugam
nsvinAdeslsludifu 38 vwsadu iWewiiuusegslaliinumsnsngaundesnounsiiuiie
anumsaiiuna adesiinuasnslafu fanmil 1 uldisadesannsoutsesnidu

2 vidn Ae YA, 2528 - 2548 N1Adesdiligunlagsiatdeeyisiiog Usyanu 250-500
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uwstasy dmdutasling. 2549-2560 Tedeslduiudgsiuegieeiiles tnsdivassategszuing
550-950 Usadu usogdlsfinuainamiiiulddnsadeslutistanandanuulsusugdu
domnguamnssudosuasinmadaruddyseUsamelng danfunassiditulevsiidmaresian
yosdosuazinmang el 1wy wmsn1smUANTIATIAG Mafrualaafitudtma ns
Fassnomuesuazinniansne Wusu (lsat o seues, 2556) eglafinlutagd 2559 Usameausida
ilosuszmelnglu 2 Yswidiu fe 1) Usemalneganyunisdseendenistmunsianivialulssme
Tilsaunaninnandsesn 2) $guiaduunsnussasganyugnamnssuinianislulssme lay
fsuaUinas e mianmedusedand Ssuaiaaueliinsuiulasadisesgaamngsy
hmalagagldinn 44 Yaesassisathmaniglulssme (Usznvfissnia, 2561) maudilym
fensaesfisaminiatuardsaliaadosfinuasnsldtuanas uazenalidosenauluugnites

AULNU

1,200
1,000

800

YN/

600
400
200

0

2528 2533 2538 2543 2548 2553 2558
WA

AW 1 571An8es T e, 2528 — 2560

1: dinauasegianisinems (2560)

nsUsznalduuudtaaneadinaansiiduaie

wuuasadsndaransiiuais (Positive Mathematical Programming: PMP) iuluudnass

a

Adsullun193m5129N50RAUlANAAN19NTN YRS BT N5 UA s ULUaNTIUTEUILYIUINTENY

wuudnaes PMP gniaunulag Howitt (1995) Wieusulssgnseuveinisussendlduuuinasudady

q

v
=

(Linear Programming Model: LP) Tun1sinassszuunsuaniliinduasslunuiiieldinszinansenu

nsidsulUasiaziindu Netluuudiass LP awnsadideyanmadavinanldimsginisdaduladen

[

Aanssunangfanssy MelAdedninmI19e) SIUTIHANTENUTIAEIANTY §9 Howitt (1995) Tadausin

v
=1

wuudnaesnildteyadnunsilivangnaziunldlusiuulouign1sinunsnsizaunsinen siunsm

o

Joyasynsunanduiemiivedin
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e

@ '

WUUI1aD9 LP dpanUsenau 3 asnusenaunan sl 1. danduinguseasa doganasunuu A

9 Y Y

mATgean vieAian 2. Aanssumadon Sudufenssuiiiesnisindulaanusnidentdld ilioa
wnnimilvnaden way 3. flvidudedidn Faluiliduiiventededialunmslinineinsvesfanssu
Madensineg (UT3q WAlng wazAny, 2549) agslsfnunisuszendliLuudians LP iefanssuns
wanidesen Ao nislduuudians LP uszgndifietinsevinansenuulouts Fsvnnidelafnuily
wuudassdifanssuiilandunioaunsovilidlndingussasdldnniigauuuiasadunssazidon
Aanssumantunou aunsEtainensdesiianunas n3eii3un3n Overspecialized Optimal
Solution @dlsiulumundnnislininensueuasvgmaniqgania dafesvasuuudans LP Hidnan
flaiduingussasduaziunuveauuiasadutuuidunse ddusnuduaiudiaunisnisman uas
aunsfunulumaasegmanslalidunss maeluwdazmhonsuasuiidunuaudalivintu
(Umstaetter, 1999)

Howitt (1995) 161435n5USudn (Calibrate) funuudiass LP uazAalilduuudasddl
flafduinguszasd uasiladduiunuillilaidunss welslduuudassiiugiu (Baseline Scenario)
fannsosiaessruumsnanmuiiistuaidldiarldreidoniolinnesianiunisaimaeuuUanie
nansenuiiAnd u @ auuudiaes PMP 390 de midsfsAanssuiiAnduase uazdnisanasues
NamUTLA AL SILNENIASYgMAniganIa TIuauuUTaes PMP annsathldiieszvisenes
Tnen1simunanunisaidnass (Scenarios) ilinnsivasuntastladedidfyresszutlunuusiaes
iy MaAsuuasseld a1 vieduyunanansuounamileuisvessy madsuudasmande
nmsisuuasesanwdwandon Wudu (Dabbert, 2008) fregeridfoiluuusiasdldu
Henseler et al. (2006) 14 PMP Anwmuansznugasnsinunsuiinaguisdiiineunaiseesglsuann
nanetiade wu maiauwmalulad annglandou ulsvis wazauamuesh nansAnwmuiuit
IFsumansenuanmanuasiasiamegunnlunsduhiy uasmsiissivlovefuamdideniau
dawansznuaddlunidensnandudinuns ilvauditlidesinedmiideuisuduiinisugnuiniu
RN IDERREHY ns3veiiiinisdsandeunduasnuiuvusiass PMP dnadidanuusiuginina
MsAnv1n3TBue Wwdenfuiun1s3ded Cortignani & Severini (2009) ¥nsAnwdsatunis
goufulumnunauaaumsvausenlusesurfalasly PVP iueiesde nanisAnwimuitnisan
U%M’]mﬁj’]ﬁﬂwaﬂi%‘Vl‘UE]EJINM’]ﬂﬁJ‘Uﬂ’]iLUgEJumiUQﬂ“EJENLﬂ‘l?}@iﬂi 1uqaLLé’ﬂﬁ’uimJQﬂﬁmﬁWﬁﬂﬂaam
Funuresiifstuiuinateneldmdefunuituanvesisumnnninsan Ui lulssmalneld
fnrsuiuuudiassadamansiiduaianld Ao qr35m0 are5mg A (2553) way Nantajit &

Potchanasin (2018) 1ufu
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BnsAnen

Hufifnu doyauazUszvinsinesng

Aeilmuansfinueseunaudinnandn 2560/61 fnuafisnsdifnuUsznaudedes way
fiamaden 3 viin Ao 412 $17lnaudesdnd uazdudends AufinsAnwrsounquituiiugndos
2 3min 4 d1ne Ao JmiAN1YIUYT Usenausig 81LNBUINARLLAYELABYINNEN UaYIINTA
anssauys Usznousie sunesudisuazsunegves (nmil 2) lnssddeidendminanderivua
fail 1) msfutmaiiBuituiiugndesiiddyueamanats Umsndn 2559/60 fiufiugndesludmi
MeyauysaswIwing 740,077 15 wazdmingnssausvingu 614,060 1s Aaluiovay 24.18 uaz
$ovay 20.06 vesiuiiugndesiamunvesnianans 2) IuuAAfssnsUdsuUasiuiiugndos
dutunniign Tusewielnmandn 2549/50 Ssln1sudn 2559/60 ﬂyuﬁmﬂﬂmqﬁmsmwﬂqﬂﬁaa
dindu 117,883 1300 davdaniqauny3 uargnssnyiinuiivgndesifinduiiiy 29,315.47 was

25,133.47 156188 ua1au (NGUIVINITHALENTAUNARAAINNTTNDEUAZUINIG, 2560) At UADY

Jwrialswiuinswsdgndesiniuandudesas 46.19 vesnsugndesdiinauluiuinianais

A 2 HWURAnW 8.UeNaee .9UENT 2.MYIUYS kae 8.A1UTN 0.8V109 VANTIUYS

fun: nsuwaNTiny (2560)

a

MATelieayavsugiuasyisniivseneviu deyalsugiitiusiunuainnsdunivalinumsns
Hugndesuaziivnindenysenauig 917 Fnlnadesdns uazsiudUends Inodeniivnadenann
Snwagnamenimesmssdeiidufivudeilufiuiivgnifeatufuiluiiugndes Seituiivgndosuay
FumadonaziiauduiusiumudnvasvemanauunulasUisuiisusazidoulunisndnveusas
fiwwarind sdfoiutoyannnsdunalinumsnsTagliuuuaeuniu Ssdeyaussnoudednumsy

MAATYERIEIALTDIRT IS aU N13TienTeInAy nandn el Auvuuazladenieg Tunswdadia WWusu
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NAdEeNAIE1UUIR1EAe (Purposive Sampling) S1uausmvianan 824 fMegne uuaduaiasou
WNeAsHUgNE0e 113 11lnAldesdnd wazliudUends 91udu 414 122 84 way 104 fl9g19
AIUAIAY FINITANUATIUIUA DY VDAL YAIRUALVINAY 25-30 F29819AIUTDANUATUA

NEDATRINITAMUATUINAIDE1 (Cooper & Schindler, 2006) HaNAINTAITATNUATUIAAIDE 19T

N o

wiagfinluiunisnszaevesdinuaen1sUgniivvesaiaiseunuasluiundnwdaduundaaiunis

] o

Ugndesvedsanudinia ngluudaziuiiseldadiuvesniusaundasivwandaiunuiiinue

@

wananilnuifeladunivaliddnduddnnieites Usenaume fuinquinunsns vimvilamn

3
Tssenuthnna pasmaudmihfiannmisenusneg swausa 100 feghaiieldussneunisinses
Foyandogiaifenunudeyaanaideiifsates Ién wilsde unanu Inerdnus tonaisms
Jn58ue) deyaaia

nsessideya

mMsfnui IR A e feil

vy d

1. MyTAseidanssau esuisussens tnslddeyailasuainnisdunivalinensng iy

AUYUNARUWIUNTSHARTIYYRNERTNSUNLUTINISANY Nalinnsussengldenadia mseasd viedeya
JUKUURN9e LieUsENauN1sasUY

2. MItsgidunukasranauny Wunsiinsigiidaliunn iouanadsiunu way

P

HARBULNUYDINTSHAR TR luIUTINSAN YT wasiSuulisuduuLazHanauNUAUNIIAaNT 9y

¢ & a

Usgnauaieg 917110 131U dnlnaiesdnd wazsiudends nsieseiilunislddeyaugund

U

nnsdunvalinunsnsmegns Melinsimsiziazilunisiwiaiiouanssiunu el waziilsi

a

lasuannnisuanitesals a1ntuNanIsIeszvvesfivwrareilnazinuneSuienaziUssuiisusening

nsuanseeiuivnsdonsieg uenaninanisiwsgiazgnihluld duaduyseansvoanansuunu

U

gvssialsannmsudniitluilaiduinguszasdvesuudasamendinamansiduas

3. WUUINARIWMAMAANEAS I YT LWURUUINEIN LD NITIATIEANANTENUVBINITHER

¥
oA A

gogannsidsuslasloveuaslademaasugianinaseiuiivgn wasnandndos n15AsIeis
31NN13NTUINANITIATIELT DU UNanaULNY Tayan1sldninens lunisudaiivinaniivue
WUUdIaealaudu (Linear Programming Model: LP) ausunuun1snaniiindululnisudn 2560/61

¥
v

TnekuudIad LP Anvusdussd

n

max f(x)=TGM= z GMJ-*XJ-

=1

s.t.
Z;ll X< Z;ll ;<j

xjs;<j*(1+8)
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il
TGM

GM,

x>0

AB KATINHARDULNUASIMNaAUURULUSRuER
Aa HanaUWUgVBWtasunUiuLUTRUanUeIRanTINd j 108 j=1,2,3,..,n

9 NINTIUNSHART j 1a8 j=1,2,3,..n

o))\

A 1Y o a = & a 0 a a A . .
A i%ﬂ‘Uﬂ’ﬁ‘ﬂ?ﬂﬁ]ﬂiilﬂ’lL‘lJ‘LH]ﬁQ{jﬂﬂ‘l.lusﬂaﬂﬂﬁlﬂiillﬂ'ﬁ&lamw J g j=1,2,3,..,n

2 AsnataNsgnntielglun1sAuIn

o))\

A a

fi9 AanssuUsEnaUMIERINTSUNTISHARNY Tuil As 98 U117 T1ILNALREIERS
wasdudUsnad

Mendanmsinszilaguuuiians LP agldsaevemineinsinulaesan (Ajanq) wee
IIALIVDININTINN | UeazAanTsu (Aj) F9EUI0UILIAUILN DA UALUUIIGBY PMP Taedl
sULuwvasilaituingusyasinail

max f (x) =TGM= Zjn:1 [(yj*pj)xj—(vcj*(pj*sz)]

s.t.

O <

620> 0 5

Z?ﬂ X<b

Ao nawdmmarainianssud j 0 j=1,2,3,..n

Ao MAremhenananaInianssud j 108 j=1,2,3,..n

Ao fﬁunuﬁuwimﬂﬁﬁmiimﬁ ilmgj=1,2,3,..n

o Tesrinveminensd i lng i=1.2.3,..m

fio IALYRILAaEAANTIY j 1A8 j=1,2,3,...n

Ao iwﬁ’umiv‘hﬁaﬂmﬁiLfJuﬁﬁafjaﬁ;ﬁ’umaqﬁaﬂﬁumimamﬁ jlagj=1,2,3,..n

fio AduszAvsresiuudiaes PMP 91nnsinsiesinanauwnuavsmilodunuiunls
mi’)ﬁlf:jmﬁ”lﬁl (Marginal Gross Margin) 1o j=1,2,3,..,n

Ao AanssuUsznoudeRanssunsuanity Tuitd fe dow 417 Slnadeednd
uazsiud1uznas

fio FesrinUsznaufemineinsmandndy Tuiid fo iy wsenu wawidunu

HansAnwAINLUUTIEemRadamansiiiuase PMP azlduuudiassneldaaunsaliugiu

(Baseline Scenario) Ao uly 57U 8azLBunvNaNaAkaz NSNS Nenstun1sasTuluau

anmnnaaluUniswdn 2560/61 Anuudsmvuaanunsaldasalisuidasteyaluniswiniiieln
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n31uiensdsunlasiifindu nsAnunil fvusaaiunisaisians 5 anunisal wiadu 2 ngu
Usznaume

1. anunsaidaleus Usgnaude 2 anmumsaififuulsunefionnfeiuaiiseasndends
Us1nglun1snsaatenans Ae (1.1) uamsnisngszidounisvuds iunisdraeddidnisveduld
wszsedaRiieafunmsuudsegnadunn uay (1.2) insmssesling aaumsalimmuslisens,
msvinsmseslnlmidusnsildannsussiiugadeuideme duasuganansannsiudesan
ATevesunan Aufiuguana (2562) Useiiluyarmnuidemeidansugmansannnisinidesiag
WAwegfl 38 vdedu WuandasuAn 8 vwsedy uenanifuuslinisfudealasdndosan
inwasnsldsuTMANRutuniy 72.85 vimsesiy

2. anmumsainsAsuulasiiunan 4 aounsal Ae (2.1) Maftwaauualiy aounisalil
dunismualisiadied fvualuilufins@nw Wisuwasmuunliusavemdasiiy g
finsanmmfivusiazuinnseunquszeznatisl 2528 - 2560 udsznasaisAntuluddaly
#1738 Exponential Smoothing (2.2) T1Adosgeamlusey 10 U anumsaiismunsiadoslidsan
g9gn WeRinsansimbeunds wuismgeandosogludnisudn 2555/56 Fsganinsainiswnan
2560/61 ogf¥oray 132 (2.3) iandasmaaluseu 10 T anunisaidimuslfsadesinmeian
idefansannmdeundmuinnaiigadesegludnisuda 2551/52 Tnouansinaninsia1Unisuas
2560/61 Sovay -38.73 uaw (2.0) MA1desasunlasiesar 1 anunsalismuaiudelinay
aruBanguvesiuiineUgndossesia lasimualismsosiuiunioanasiosas 1 9nsiailul
MSHER 2560/61

NaN1339Y

AunUUATHaNBULNUNSHERNYNSAANYUNIHNER 2560/61

mamﬁﬁﬂmwudﬂmaLaﬁsﬂumwmumsmﬁmé’aaﬁ&’unmamﬁﬁu 10,905.39 unsals shela
st 12,015.75 unsiels Anduilsidewindu 1,110.37 uwisels mawzlgndesiisiuyudiu
Ingy Ao Aunuduuds Tnganizdunuaiusiny uazariantdadonisndn Andusesas 40.04 uaz
35.09 Awdy loiSsulfisusiunusaneuLmUsiose UNSINEUgNURsNsNaR SR Laz i1 Aen
duq wuin lngladoniswdndesldsuilsdolsuniian 4171l wazsfudendsldfuilssesan
egslsAmumsndndosiidunuselsgeniimamzugniivduuszana 2 wih saziBondmsnsd 1

HANTENUYBEAIUNITAINIUTEUIBUAEIAIFRAU UNANBUUILNNTNARNS DY

1. anumsaimsidsuudandeuleus

1.1 1193n1sngsesfounisuuds nan1siasigiduvunanauwnuy wuin nsusauld

npssdeuiefumsudsiliAnduuanudsiifiniu Tnowdssuunasdadiulu 175.56 vnde

13 suyuiiisduiidwaliiilssialsanas
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1.2 3msnsosetnlygl @aorunmsalivinlmnensnsindnssewuuldlimndsglranadaeiaie

WINAU 114.74 Umeals TuuueNinensnsNHNanaswuufnantasusglaudwedawiniu 989.14
' | | 2o & A % o q v ~N Y & A 1% A £ ai

vmsels agdlsifnisiiuifesdesanriibiinunsnsdduyunmsiiuineidesiiudule eiade 933.38

UMeels J9danarinlinunsnsimlsiindwinnu 55.76 Unesls AImn519n 2

A19199 1 AUUNARDULTILNITNENDDELATTIINIRERNUDLNATNTIUNUNNTTANY) Un1suEn

2560/61
185 don Faud Fauuse Falnn fudUzunas
(ww/ls) Gowaz) (ww/ls) (Gewaz) Ww/ls) (Gowar) (/) (Gewax) (uw/ls) (Gewaz)
FUNURULUT 8,751.11 80.25 3,73571 68.38 3,55395 682 3,440.31 70.05 4,566.12 73.06
AT 4,367.01 40.04 2,049.69 37.52 1,833.41 3518 1,590.62 3239 2,604.61 41.68
Adanladey 3,826,546 3509 1,484.23 27.17 1,524.94 29.26 1,660.97 33.82 1,750.92 28.02
AauLtLgUnTal 25364 233 79.33 145 858  1.65 12126 247 8936 143
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eldnilefunuiuus

Ruan (VW) 4,050.77 3,285.53 2,935.70 2,649.99 3,815.98
eldnilefunuiuuls (Uw)  3,264.65 2,432.46 2,175.91 1,905.57 2,258.29
mls (um) 1,110.37 704.67 518.59 434.41 574.7
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ABSTRACT

The study aimed to investigate adaptation strategies of the onion growers in response to
the impact of Thailand-China Free Trade Agreement and their fostering factors in Chiang Mai
province of Thailand. Multinomial logit regression was used to analyze factors fostering the
three strategies namely production and marketing adjustment, request to postpone import or
no adaptation. These strategies were grouped from the six strategies adopted among onion
growers in the area. The analysis showed that only three factors, and their interaction were
among the tested factors included in the best fitted model. The investment in the production
(production cost) and access to Thailand-China FTAs information of the household head as well
as interaction between production cost and household income were statistically determinant
of the adaptation strategies. In more detail, onion growers with higher investment in the
production or household head had access to Thailand-China FTAs information would choose
to strategy on adjusting the production or marketing activities. Onion growers with higher
investment in the production and producing household income would choose strategy on the

request to postpone import of onion into the country from February to August or no adaptation.
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Background and Signification of the Research Problem

National trade-related policies, such as subsidies and support measures, trade restrictions
and tariffs, have a major impact not only national agricultural systems, but also on agricultural
performance in other countries. The increasing importance of multilateral and bilateral trade
agreements, the rule established significant effects on national trade policies also on the
structure and nature of the global system of agricultural trade and production patterns (Lim Li
Ching, 2013). The framework of trade has influenced the policies of many developing countries
comprises rules of the Word Trade Organization (WTO), rules in bilateral and reginal trade
agreements as well as unilateral policy measures. In case of China - ASEAN Free Trade
Agreement, after China became a member of the World Trade Organization, many countries
became aware China’s competitiveness because China had the capacity to expand its role in
the world economy (ASEAN-China Expert Group on Economic Cooperation, 2001). Therefore,
China is able to support agricultural production, domestic consumption, and high export
potential. Many countries developed their production and government policy to increase
competitiveness. Thailand’s six free trade agreements (FTAs) with Australia, China, India, New
Zeal and the 10 member countries of ASEAN have made Thailand an even more attractive place
to invest. In the 2000s, the free trade agreement (FTA) showing the expansion in Asia-Pacific
region, many FTAs have successively become effective since 2008. For Thailand, there are not
only a multilateral FTA with ASEAN but also bilateral FTAs with China, Japan, Korea, India, and
other signatory countries. A group of ASEAN members consist of Thailand, Indonesia, Malaysia,
Philippines, Singapore, and Brunei called ASEAN 6 eliminated tariff an almost all products under
AFTA in January 2010 (Table 1). Vietnam, Cambodia, Laos PDR, and Myanmar eliminated tariffs

almost all products in January 2015.

Table 1 Major Free Trade Agreement in Effect in the Asian

Free Trade Agreement Date in Effect
AFTA January, 1992
ASEAN-China January, 2004
ASEAN-Korea January, 2007
Thailand-India September, 2004
Thailand-Australia January, 2005
Thailand-New Zealand July, 2005
ASEAN-Australia-New Zealand January, 2010
ASEAN-India January, 2010

Source: ASEAN Briefing (2021)
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Since 2010, China has become Thailand's No. 1 export destination because the value and
proportion of Chinese Direct Investment into Thailand and continually increasing after the ASEAN
-China Investment Agreement (ACFTA). Before FTAs in 2003, Japan’s main trading partner but

after 2006 China become the main biggest value of trading partner (Bank of Thailand, 2017).
The China - ASEAN Free Trade Agreement, in which tariffs were removed on a significant number
of fruits and vegetables traded between the two countries, has created a flood of cheaper
imports of fruits and vegetables into Thailand. This would likely have led to the loss of the
balance of trade with a negative effect on the growers and onion growers would got a negative
effect on if the consumers changed their behavior and consumed more Chinese fruits and
vegetables. Vegetable trade between Thailand and China under free trade agreement in Early
Harvest varieties, under the customs tariff schedule codes 07 and 08, including fruits and
vegetables lines of products. On Accelerated Tariff Elimination under the Early Harvest Program
of the Framework Agreement on Comprehensive Economic Cooperation between ASEAN and
China, which eliminated tariffs on all items under these categories as of October 1, 2003.
Vegetables in Harmonized code 07 includes Thai onion. Japan is the biggest market and value
which Thailand export vegetables since 1999 - 2017 and after that China has become the biggest
of import value more than other countries. When tariffs were removed on a significant number
of fruits and vegetables traded between the two countries, there is created a flood of cheaper
imports of fruit and vegetables into Thailand. In 1961, onion production was promoted to
farmers in Chiang Mai province of Thailand, the grower gets quality yields and get profits from
onion production, and then they change to grow onion substituted annual rice and longan fruit.
The main planted area are Fang, Mae Wang, Chai Prakan and Mae Ai District in Chiang Mai
province, which was the largest plated area for onion cultivation (Chiang Mai Provincial
Agricultural Extension Office, 2019). The Office of Agricultural Economics Ministry of Agriculture
and Cooperatives had a measure to controls the production and marketing of onions by
importing the onion seeds in accordance with the WTO obligations of 3.15 tons or 6,944 pounds
per year since 2004. The onion Growers Cooperative of Thailand was act as the importer and
allocated onion seeds to cooperative members and the growers could not get more onion seed
than onion quality has been established by WTO regulations (Onion cooperative of Thailand,
2018). In addition, the smuggling of onions from foreign countries was an important obstacle in
Chiang Mai Province. the prevent measure of the smuggling of by setting the strict regulation in
the importation, especially the border trade with neighboring countries in 2018 (Onion cooperative

of Thailand, 2018).
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Deepened on above details, we should be aware of the FTAs’ impacts, because of Thai
farmers will have received relatively few benefits from trade liberalization. The Thai government
needs to make the adjustment of Thai economy and develop the competitiveness in order to
maximize the benefits of FTAs and minimize the negative impacts. Many studies have only
analyzed these impacts from FTAs. There’s not adequate research about the effect of Thailand
- China FTAs impacts to small farmers and their adaptation to the impact especially the change
of household income. Due to these reasons, this paper tried to present the impact of the FTAs
bilateral and the adaptation of onion growers to find strategies or policies to improve their

production and quality of life.

Objective
This study aimed to investigate adaptation strategies of the onion growers in response to

the impact of Thailand - China Free Trade Agreement and their fostering factors.

Scope of the Study

This research focused on the adaptation strategy of small-scale onion growers to
Thailand-China free trade agreement. The framework that had been constructed based on the
assumption that there are various driving forces their households’ decisions to choose
adaptation strategies. Multinomial logit regression model used to analysis of the factors
influencing the choice of adaptation strategies for Thailand - China FTAs’ impact by small-scale

farmers to be competitive in the market.

Research Methodology
1. Study Area
The study area conducted of Chiang Mai province in Northern region of Thailand. In

Chiang Mai province, there are 2,010,706 hectares, 80% are highland and mountainous areas
and 20% are flat land which suitable for cultivation. Important economic crops such as rice,

longan, orange, garlic, shallot, and onion. Chiang Mai province is the main planted areas (Table
2-3) to produce onion for domestic consumption, export and import. Fang, and Mae Wang
district are the main study area in this research.

2. Population and Sampling
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Table 2 Onion’ Planted Areas in Chiang Mai Province in 2017

L Planted area Harvested areas Total yields Average yield

pistrict (Hectares) (Hectares) (Tons) (Tons/Hectare)
Fang 322.72 319.52 6,644.00 20.79
Mae Wang 536.80 531.36 11,853.00 22.31
Other 218.24 205.76 4,426.00 21.51
Total 1,077.76 1,056.64 22,923.00 21.69

Source: Chiangmai Provincial Agricultural Extension Office (2019)

The number of samples would be calculated from the total number of onion growers
in Chiang Mai province by using of Taro Yamane formula (Yamane, 1973). The total onion growers
in this study mentioned on the number of samples who is head of household in this study are

141 samples.

Table 3 Planted Area, Harvested Area, and Total Yield of Onion Production in 2011-2018

Planted area (Hectares) Planted area (Hectares) Total yields (Tons)
Year  whole Norther  Chiang Whole Northern  Chiang Whole Northern Chiang
Kingdom n region Mai Kingdom region Mai Kingdom region Mai

2011 2016 1958 1,660 1,934 1879 1,586 50,104 48,796 42,710
2012 2,070 2009 1,689 1,941 1,883 1,585 54,300 52,819 45,508
2013 1622 1,586 1,330 1,557 1523 1273 39,909 39,345 34,261
2014 1,411 1,386 1,132 1,389 1364 1,112 37,756 37,048 31,187
2015 1,416 1,389 1,082 1,414 1414 1,082 35,466 34,900 28,020
2016 1,538 1,498 1,192 1,532 1,495 1,192 40,378 39,487 32,786
2017 1,441 1,404 1,020 1,413 1,378 1,057 31,981 30,163 22,923
2018 1574 1534 1,174 1,564 1524 1,167 41,269 40,261 32,171

Source: Office of Agricultural Economics (2018)

3. Data Collection Secondary data collection will be collected and identify on
production and supply chain system for evaluation of the onion production in local to region
market from related documents and government, semi government, and non-government
organizations, onion marketing, farmer adaptations, measurement methods, and related trade
policies in both Thailand and China agricultural trade. Primary data collection collected from
key informant as onion growers in Chiang Mai by use the questionnaire for individual interviews

and focus group during 2017 - 2018.
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4. Data Analysis Multinomial logistic regression (MNL) was used to predict categorical
placement in the probability of category membership on a dependent variable based on
multiple independent variables. The independent variables could be either dichotomous or
continuous, and necessitate careful consideration of the sample size and examination for
outlying cases. In this research, assumed that the choice of small-scale growers in one
adaptation strategy is not related to the choice growers of another adaption strategy. MNL used
to analysis of the factors influencing the choice of adaptation strategies for Thai-China FTAs’
impact by small-scale growers. MNL was analyzing several variables in this study, and no
adaptation to FTAs impact was a reference category. A multinomial logit model was fit for the
full factorial model and parameter estimation is performed through an iterative maximum-
likelihood algorithm (Greene, 2002; Vanichbuncha, 2005). The model was used by following
Hosmer & Lemeshow, 2000; Bayard, Jolly, & Shannon, 2006; Sosina, Holden, & Barrett, 2010;
Mustapha, Tanko, & Iddrisu Abukari, 2017, to express the probability of a farmer being in a
particular category in general form of the multinomial Logit model:

exp (X, B)
)i 1+ ZJJ:l exp (X; Bj)

Pr(y; = j

And to ensure identifiability,

1

1+ thl exp (X Bj)

Prly,= 0) =

where for the 1" individual,
y; refers to the observed outcome
X refers to a vector of explanatory variables

B refers to the unknown parameters
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Table 4 Variable Included in Analysis

Variables Description Data type

Dependent variable
Y Onion growers’ adaptation strategies to avoid impact from Thailand-China FTA
Y = 1 Production or marketing adjustment i.e. reduce cost of production, stop to
grow vegetable 1-2 years, extend to other domestic market, or improve
vegetable quality and post-harvest technology
Y = 2 Request to postpone import period from February to August
Y = 3 No adaptation

Independent Variables

X, Production cost: Money invested for farm production Continuous
(100,000 baht per year)

X, Household income: Total household income Continuous
(100,000 baht per year)

X5 Access to Thailand-China FTAs information of household head Category
X3 =0 No Access
X5 =1 Access to Thailand-China FTAs information of household head)

MNL applied to know the fostering factors which influenced growers’ adaptation
strategies and each small-scale onion growers faces a set of strategies of adaptation measures,
its means that a grower chooses exactly one of the options, not more and not less, and are
assumed to depend on x, which x represents a number of impacts attributes, socioeconomic

characteristics of households and other related factors (Table 4).

Results

The finding from field survey found that, there are 141 samples which used in this study
and focus on the growers who is head of household head (Table 5). The most of growers are
the membership and non-membership of agricultural cooperative in the number of 132 and 9
respondents respectively. Most of them which have literate in primary school and were over 55

years old.
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Table 5 Characteristic of Samples

Characteristic of Samples Number Characteristic of Samples Number
of samples of Samples
Age of household head Education level of household head
26 - 45 years old 14 Primary school 131
46 - 55 years old 54 Higher than primary school 10
More than 55 years old 73 Farm experience of household head
Household farm labor Less than 25 years 78
Less than 3 persons 114 More than 25 years 63
3-5 persons 27 Cooperative member status
Farm size Non member 9
2.00 - 5.00 Rais 90 Membership 132
5.01 - 20.00 Rais 51

The following three adaptation strategy have been selected for this study. The onion
growers’ adaptation strategies were grouped 3 adaptation strategies to cope with FTAs impact:
production or marketing adjustment, request to postpone import period, and no adaptation in
the number of 55, 54 and 32 growers respectively (Table 6). There were three of Pseudo R-
square which consists of Cox and Snell R-square, Nagelkerke R-square, and McFadden R-square
which were 0.168, 0.190 and 0.086 respectively, represented that the variability is explained by
the variables use in the model for 16.80% 19.00% and 8.60% of the dependent variable (Table 7).

Table 6 Number of Onion Growers Classified by Adaptation Strategies Adopted in Respond to

Thai-China Free Trade Agreement

Adaptation Strategy Description Frequency

Strategy 1 Production or marketing adjustment: Seek for FTAs' 55
information, extension, and training, reduce production
cost/ labor cost, fertilizer, and chemical substances,

improve onion quality, and post-harvest technology.

Strategy 2 Request to postpone import period: Seek for FTAs’ 54
information, extension, and training, bargaining to

postpone import period during February to August.

Strategy 3 No adaptation: Do not adopt any strategy. 32

Total 141
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Relationship of independent variables and dependent variable using likelihood ratio
test, which evaluates the overall relationship between an independent variables and dependent
variable. The full model showed the independent variables were statistically significant, which
implied that the odds value indicated adaptation strategy of the growers were related to 3
independent variables, consists of production cost (X;), household income (X,), access to FTAs
information of household head (X3), which used in the model to analyzed the factors influencing
the adaptation strategies. Production cost (X;) was significant at 5% (p<0.05) and similarly with
access to FTAs information of household head (X,), which had P value of 0.015 and 0.035
respectively. However, household income (X,) appears non-significant. The interaction between
production cost (X;) and household income (X,) influenced the adaptation strategies and was

significant at 10% (p<0.10).

Table 7 Overall Statistics Testing for Factors Influencing Adaptation Strategy of Onion Growers
under Thailand-China FTAs during 2010-2018

Effect / Likelihood Ratio Test -2 Log Likelihood Chi - Square Likelihood
of Reduced Model Ratio Tests (Sig.)

Intercept 280.625 4.366 0.113

X, 284.610 8.350 0.015

X, 278.421 2.161 0.339

Xs 282.943 6.683 0.035

X, * X, 282.086 5.826 0.054

Pseudo R-Square

Cox and Snell 0.168

Nagelkerke 0.190

McFadden 0.086

Note: The chi-square statistic is the difference in -2 log likelihoods between the final model and a reduced
model. The reduced model is formed by omitting an effect from the final model. The null hypothesis is that
all parameters of that effect are 0. a. This reduced model is equivalent to the final model because omitting
the effect does not increase the degrees of freedom. b. unexpected singularities in the Hessian matrix are
encountered. This indicates that either some predictor variables should be excluded or some categories should

be merged.

The likelihood-ratio test is based on deviance which is the difference between two times
likelihood of empty and full model [-2 log likelihood]. The chi-square values were 25.867 with
P value 0.001 (p<0.001) which was less than 0.05 level of significance. Table 8 show that

statistical tests for model fitness of factors influencing adaptation strategy of onion growers,
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which there is the statistics test was 0.001 and means that the full model statistically significantly
predicts the dependent variable better than the intercept-only model alone. The independent
variables in consists of includes production cost (X;), household income (X,), and access to FTAs
information of household (X5) are the influenced factors of onion growers’ decision making to
choose the difference adaptation strategy under Thailand - China’s FTAs’ affects. The conclusion
drawn based on multinomial logistic regression analysis including these independent variables

of adaptation strategies is appropriate.

Table 8 Statistical Tests for Model Fitness of Factors Influencing Adaptation Strategy of Onion
Growers under Thailand-China’s FTA during 2010-2018

Model Model Fitting Criteria Likelihood Ratio Tests
-2 Log Likelihood Chi-Square df Sig.

Intercept Only 302.126

Final 276.260 25.867 8 0.001**

Note: The chi-square statistic is the difference in -2 log-likelihoods between the final model and a reduced
model. The reduced model is formed by omitting an effect from the final model. The null hypothesis is that

all parameters of that effect are 0.

Table 9 show that predicted correctly percentage of the growers who preferred production
adjustment or marketing adjustment, request to postpone Import period, and no adaptation
strategy respectively, were predicted correctly in the multinomial logistic regression model for
adaptation strategies. The growers who choose production adjustment or marketing adjustment
strategy in the total number of 55 samples, there were 36 growers who are able to predict
correctly or 65.5%. The growers who choose request to postpone Import period strategy, there
were 39 growers who are able to predict correctly or 72.2%. However, the growers who choose
no adaptation strategy, there were 3 growers who are able to predict correctly or 9.4%.

The predicted correctly percentage of adaptation strategy of onion growers was 55.3%.
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Table 9 Statistical Tests for the Predicted Accurate Percentage of Adaptation Strategy of

Onion Growers

Predicted
Observed Strategy 1: Strategy 2: Strategy 3: Percent
Production or Request to No correct
marketing postpone adaptation
adjustment Import period
Strategy 1: Production or 36 19 0 65.5%
marketing adjustment
Strategy 2: Request to 14 39 1 72.2%
postpone Import period
Strategy 3: No adaptation 11 18 3 9.4%
Overall percentage 43.3% 53.9% 2.8% 55.3%

Table 10 and 11 show the adaptation strategies which onion growers choose to cope
with the impact from FTAs when consideration of independent variables in term of parameter
estimation were statistically significant (p<0.05 and p<0.10) when the reference strategy was no
adaptation and production and marketing adjustment respectively. Details of the major findings
are as follows.

1. In case of the growers choose adaptation strategy 1, the parameter estimation
described some factors or independent variables are influencing for production or marketing
adjustment strategy. The growers adapt by seek for FTAs' information, extension, and training,
reduce production cost especially labor cost, fertilizer, and chemical substances, improve onion
quality, and post-harvest technology, while they will sale fresh onion in other domestic market.
Some growers reduced chemical substance quantities and expenditures for production cost
reduction. Some of them change production practice to less chemical or organic onion
production. On the other hand, if the growers access more the FTAs information or trade
situation, they had probability extend to other domestic market especially in early harvesting
period that have over supply situation. The result from NML found that production cost (X;) and
access to FTAs information of household head (X;) were statistically significant, the statistic test
equal to 0.043 (p<0.05) and 0.097 (p<0.10) respectively (Table 10). There are some independent
variables had statistics test (Significant level) more than 0.10, such as household income (X,)
will not influence with the growers’ decision making to choose production adjustment or
marketing adjustment strategy (p=0.162). However, the interaction between X; (Production cost)

and X, (Household income) have the statistics test of 0.054 (p<0.10), which indicated that the



44 Nawan Thinnarach, Kamol Ngamsomsuke, Benchaphun Ekasingh and Anupong Wongchai

onion growers who had higher investment in the production (X;) and produced high household
income (X,) would not choose production or marketing adjustment strategy.

2. In term of adaptation strategy 2: request to postpone import period, found that there
were no independent variables influenced the growers’ decision making to choose this
adaptation strategy (p=0.05) (Table 11). The significant levels of three independent variables
consists of production cost (X;), household income (X,), access to Thailand-China FTAs
information of household head (X;), and the interaction between production cost (X;) and
household income (X,) were 0.382, 0.347, 0.620 and 0.905 respectively. In short part 2 of table
10 shows us that no variable was statistically influence on growers in choosing strategy on the
request to post pone import onion. However, this does not the case if we also consider the
findings in Table 11.

3. Results as shown in Table 11 shows that onion growers with higher investment in the
production of onion, access to Thailand-China FTA, and the interaction between production
cost (X;) and household income (X,) were statistically determinant of not choosing strategies on
the request of postpone importation of onion and no adaptation (p<0.05 or 0.10) and the
parameter estimates were all negative).

4. Combining the findings in Table 10 and 11, they tell us the comprehensive idea of
factors influencing onion growers in choosing strategy to cope with the impact of Thailand-China
FTA. Table 10 shows that onion grower with higher investment in the production or household
head had access to Thailand-China FTAs information would choose to strategy on adjusting the
production or marketing activities [Production cost and access to Thailand-China FTA information
of the household head was statistically and positively associated with choosing strategy on
production or marketing adjustment (p=0.043 and 0.097). On the other hand (Table 11), grower
with higher production cost was statistically and negatively associated with choosing strategy on
the request to postpone importation of onion and no adaptation (p=0.008 and 0.043). At the
same time grower with access to Thailand-China FTAs information of household head was higher
level statistically significant and negatively associated with choosing strategy on the request to
postpone importation of onion than the strategy on no adaptation (p=0.016 vs p=0.097). They
also demonstrated the onion grower with higher investment in the production and household
income (their interaction) would choose the strategy on the request to postpone importation
of onion into the country from February to August or no adaptation [The interaction between
production cost and household income was statistically and negatively associated with the
strategy on the request to postpone importation of onion (p=0.036). It was statistically and
positively associated with the strategy on the request to postpone importation of onion and no

adaption (p=0.038 and p=0.036).
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Table 10 The Parameter Estimated and Associated Statistics of Factors Influencing Adaptation
Strategy of Onion Grower under Thailand-China FTA during 2010-2018 when the

Reference Strategy is No Adaption

Parameter Estimates

Adaptation Strategy

B Wald Sig. Exp(B)
Strategy 1: Production or marketing adjustment
Intercept -1.915 1.800 0.180
X, = Production cost
Production Cost (100,000 baht per year) 1.144 4.096 0.043 3.140
X, = Household income
Household income (100,000 baht per year) 0.262 1.953 0.162 1.299

X5 = Access to Thailand-China FTAs information of household head

Access to Thailand-China FTAs information of 0.844 2.762 0.097 2.326
household head
X; (Production cost) * X, (Household income) -0.137 4.382 0.036 0.872

Strategy 2: Request to postpone import period

Intercept 0.819 0.605 0.437
X, = Production cost
Production Cost (100,000 baht per year) -0.368 0.765 0.382 0.692

X, = Household income

Household income (100,000 baht per year) 0.113 0.883 0.347 1.120
X3 = Access to Thailand-China FTAs information of household head

No access to Thailand-China FTAs information of -0.273 0.245 0.620 0.761
household head

X; (Production cost) * X, (Household income) -0.004 0.014 0.905 0.996

Note: The reference category is: No Adaptation
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Table 11 The Parameter Estimated and Associated Statistics of Factors Influencing Adaptation
Strategy of Onion Grower under Thailand-China FTA during 2010-2018 when the

Reference Strategy is Production or Marketing Adjustment

Parameter Estimates

Adaptation Strategy

B Wald Sig. Exp(B)
Strategy 1: Production or marketing adjustment
Intercept 2.734 4.147 .042
X, = Production cost
Production Cost (100,000 baht per year) -1.513 7.103 .008 220
X, = Household income
Household income (100,000 baht per year) -.149 T77 378 862
X5 = Access to Thailand-China FTAs information of household head
Access to Thailand-China FTAs information of -1.117 5.812 .016 .327
household head
X, (Production cost) * X, (Household income) 133 4.299 .038 1.142

Strategy 2: Request to postpone import period

Intercept 1.915 1.800 .180

X, = Production cost

Production Cost (100,000 baht per year) -1.144 4.096 .043 318
X, = Household income

Household income (100,000 baht per year) -262 1.953 162 770
X3 = Access to Thailand-China FTAs information of household head

No access to Thailand-China FTAs information of -.844 2.762 .097 .430
household head

X, (Production cost) * X, (Household income) 137 4.382 .036 1.147

Note: The reference category is: Production or marketing adjustment

Conclusion and discussion

This study tried to describe the adaptation of onion growers that face with the limitation
of onion production from the Thailand-China free trade agreement. The study found that onion
growers adopted five strategies to cope with the impact of Thailand-China FTA including no
adaptation as they had no idea to do. Multinomial logit regression model used to analysis of
the factors influencing the three choices of adaptation strategies (regrouping from the six
strategies found in the study area). There were 3 variables, consists of production cost (X,),

household income (X,), and access to FTAs information of household (X,) fitted in the best
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model. In details, onion grower with higher investment in the production or household head
had access to Thailand-China FTAs information would choose to strategy on adjusting the
production or marketing activities. On the other hand, the onion grower with higher investment
in the production and household income (their interaction) would choose the strategy on the
request to postpone importation of onion into the country from February to August or no
adaptation.

Many studies and research revealed that there was impact of FTAs on agriculture sector.
Wongmetha et al. (2015) found that free trade agreement has affected to onion growers of
Chiang Mai province in Thailand. He recommended that Thai government should have a crucial
role in productivity improvement and reduced production cost and ask to farmers before
implementing any policy which negatively affects to their livelihood. Nirathorn (2007) found that
adaptive strategies of Thai farmers were namely cost reduction, increase production and some
farmers turned to casual workers. Legesse, Ayele, & Bewket (2013) explained that the adaptation
strategies were crop diversification and the use of soil and water conservation practices. For
factors determining adaptation strategy, they found that agro-ecological locations, sex, family
size, plot size, off-farm income, livestock holding, frequency of extension contacts and training
are the determinant factors influencing adaptation strategies. The findings of the study of Singh
et al. (2018) found that four factors consist of timeliness, accuracy, relevancy, and economy of
information of the Agro-Advisory Services (AAS) of agro - advisory system in Northeast India
(mdagriNEl) have played a vital role in innovating Climate-Smart Agriculture (CSA) practices
among the registered farmers. Moreover, factor regarding ‘relevancy of information’ was
significant at 10% with respect to the medium and high categories of adaptation intention to

enhancing CSA practices.

Recommendation

From finding results, which can recommend the ways as the government or policies
maker would help growers reap more benefits from FTAs. The government should put more
effort into disseminating information related to the FTAs among growers and agriculture
cooperatives, especially the growers who were not members of any agriculture cooperatives.
Policy makers also should be concerned about farmers’ adaptation to FTAs in response to both
positive and negative effects and what strategies or policies and resilience plan should be

implemented. And the last one, the government should negotiate with the FTA partners in order
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to accelerate tariff reduction and prepare for further liberalization in order to exchange

concessions with FTA partners by continuously monitor preference utilization under the FTAs.

Further Study and Limitations

The limitation of this study depends on the adaptation of small-scale growers and how
they face with the impact of the FTAs which not adequate for the decision making for the whole
production system and lack of information on preferential tariff treatment. However, the
information obtained from the surveys and interviews would be helpful to the government in
identifying problems and finding proper solutions. Further research should comparison the
adaptation strategy of the growers with China and other countries in aspect of FTAs and other
trade agreements. On the other hand, the awareness of the impacts of COVID -19 to domestic
and international trade and find the proper ways or adaptation strategies to face the impacts
are also valuable to help the growers’ decision making on agricultural production and

developing a roadmap toward further liberalization.
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ABSTRACT

This qualitative research aims to investigate learning problems of Thai children, ages 6 to
12 years old, during the school closures due to the COVID-19 pandemic, and to propose feasible
solutions to the problems. The research was conducted based on the in-dept interviews of
administrators and teachers from 10 schools and a household survey of 3,032 samples with
various patterns of living arrangement. The main finding shows that the problem of inequality
in education is exacerbated during the pandemic. Even though the inequality does have many
facets, the most apparent one is the disparity of household income. To alleviate children’s
learning problems during school closures, government’s measures should focus on the
accessibility to equipment for online learning. Moreover, the government should consider
promoting the use of digital innovations in conjunction with creative medias to develop pleasant
online classes for elementary-aged children. Good learning content can draw children’s

attention and help them learn effectively.

Keywords: Problems with Online Class, Inequality in Education, Children’s Learning
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ABSTRACT
This study examines the effect of financial development in both banking and capital
market development on poverty in Thailand using 77 provincial data from 2007 to 2020 at the

country levels and all regions of Thailand, namely, the Northern, the Central, the Northeastern,
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and the Southern. Using panel data model with fixed/random effect, this study finds that
financial development, both in banking sector and capital market development, reduce poverty
in Thailand and at the regional-level in Thailand, especially in the Northern and North-eastern
regions compared to other regions which have lower effect or insignificant effect. The result
can lead to policy implications for government in planning economic and social development,

as well as financial development strategies in the future.

Keywords: Financial Development, Banking Sector Development, Capital Market Development,

Poverty, Thailand, Panel Data
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o o Ao

wmgunTenzavidinnueinaumuliivese et inanieeasvesUseannsnia1ldaneninIEuaINe 1Ny
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A15197 1 (M)

AUy deyanwal A183UY (Mie) unasdaya
AUUINATUANNINLATHFRAUAZHIAN
40N GPP  dnsiniswSaiulavemdnsiaeinasuiiuisedmin dtinauada
LTYEAR (Growth of Real Gross Provincial Product) (5aag) WA
aeRuile inf Sannswdsuulamesivinaiuslaailusedmia N3ENTNNIAIYE
(owag)
ATINU unem  BRIINNTINNUTETWMIN (Soeay) dineuana
LAY
ASANEN ed Sunudnsinwiedeveslstnnsinesiedonin @) ANTNAL
ATUTNNT doc fnaiuresuiuLnngsedminnediuiulssnssedamin dinsuana
P9AITUNNE 100,000 AU (AL/WAUAL) WAITR
JEERGERR tech dndnressuuedesdlomealulafasaunewarnnsdoasd drinauadia
‘*ﬁugmma flupHisounedmindediuiulszyinssedwia 100,000 WA
malulad A (A309/LaUAL)

737: MNAISANW

Ineludiuvesdoyansaifvesiruusniunldlun1sfnuidausd w.e. 2550-2563 aguans

a

AHIANSIN 2 FILAAIDINITINEDALALTIL LATANTITN 3 TILEAIANTNADHTILUNANNIIEAA

dl aa o ld' o =
A157°99 2 et lagsaves il lglunisAnen

fauus Obs Mean Std. Dev. Min Max
ANUYINIU 1,073 14.403 12.113 0.003 74.400
FauUINITWAILININITIRY
ATTWAILININEUIATS
YsnauRuliiuessuinsndg 1,073 37.980 28.559 3.115 244.548
18591068 GPP (FD1)
FNUUENVIVBITUIATIATERDTNUIY 1,073 8.183 6.526 1.440 41.759
Uizsmﬂs’?a;:ﬂmgﬂ”’wmiwé‘]’mim
100,000 Au (FD2)
NSV URBIAYIY
dnauresamnUIIAINaIAlaYTINYeY 1,073 85.070 18.674 49.270 109.540
wanninglunainviusie GDP (FD3)
é’mﬁ"aumaagaﬁﬂmmm'1567?@6{11&1 1,073 66.241 16.022 36.400 95.920

lunamsiu sie GDP (FD4)
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157197 2 (5i0)

Auds Obs Mean Std. Dev. Min Max

AUUIAIUANNLATEFN LA T IAY

an2ziATEgna (GPP) 1,073 2.668 5.879 -26.032 42.797
AwRule (inf) 1,073 2.295 2.786 -2.687 11.647
N15319974 (unem) 1,073 1.107 0.909 0.011 7.249
nsfne (ed) 1,073 8.967 0.911 6.460 18.030
ASUINIININISUANE (doc) 1,073 36.562 21.950 5.000 183.127
Tassadrefiugiumanellad (tech) 1,073 10,000.040  6,650.111  1,285.148  57,142.860

7137: INANTANUIN

M15199 3 AN519EDRveIARABYRR Ik UsTINlglunsAnwTwuNANs1I8AA

AARZIUBDN
. A1ANAY aawmile V. aald
AU LENVDR]
(Obs = 364) (Obs = 238) (Obs = 196)
(Obs = 275)
ANYINIU 9.746 17.740 18.418 13.960
FAUTNITWAIUINIINITRY
FD1 36.092 37.33 39.326 40.113
FD2 11.970 5.800 3.814 9.687
FD3 85.070 85.070 85.070 85.070
FD4 66.241 66.241 66.241 66.241
AaudIAIUANMNIIATYgRALAZHIAN
GPP 2,771 2.171 3.313 2.262
inf 2.099 2.434 2.556 2.110
unem 0.974 1.003 1.230 1.253
ed 9.341 8.567 8.626 9.172
doc 47.198 35.505 24.650 35.451
tech 12,940.030 10,054.590 6,679.662 8,577.336

7137: INANTANUIN
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9nM197 2-3 anzTueenidsaniefidadiunuauuiniigaiiievay 18.418 sesaunie
aawile mAld wazaianans Jseradlesanuszansanlnylumans fusenideanieuaznamie
Usgnauondnmanuns Suhlivszmnisdnlngdselde sufanmmsgiemanideylutud
virslna vivlinnsusznevAanssumamsugiaiadisnelageinldon dmduduusnsiauinig
msduludrvesiinaiuliifuessuamsmndvdsedminde GPP Guazvieufanmstamnimesuinis
funsveIsruIaLaAanTsuvessuAmsdYEnuIfidaduiiunigalunaldifesay 40.113
sosasnAenianzfuoonidsaviedsisassninegluseduiigandiaiaded 37.980 sosasunde
AATBLATAIANATY kagTIUIUAIIVBITUIATIEYS AT N sE v INTTu Ingy s1edandn
100,000 AU FeagriounisimuIvessuiasiunmsidfsnsliimsvessumsmdsdnuia a1n

o

nansiidnduiiunniigaegi 11.970 TasgeaninAaded 8.183 sesawnde aald nawmile uazaia
nfupeniduniie uardmiunsiauyraayy’ Ssiaandadiuvesyarinusamaialnes
yomdnninslunarniusie GDP uardndrurasyarlnesiunisdenslunainiuse GOP fduade
wiiuSesay 85.070 uay 66.241 AuEWU

ludiureadadearuaunudn snsINssgyAtlanaasegiavesnanyueenidsunile
uazaAnanszAsutguilefisuiuAedsiifevas 2.668 sesasnfenalduaznamie d1wsy
Sas13unile nanzTussnidsanie uazmamiefidriidoudegedegenitaedslnesiuiiiesas
2.295 59903ARAALAKAZAIANAN LaEERNIINTINOUNUT MAldlavaAne Tueenideumileia
fidoutsgilnogeninanedslnesiuiiiosas 1.107 sesamnfenianas uazaawie lnedmsudy
wsmuAuyadesmUIaAnanaLazeldaeiisedunsineiigilaeganindndelasnd 8.967
sesaunAe MangTueenideaniowarniamile dmTunisuinisnnsunmgnuin Menaildadiu
figaiign IneganinAaded 36.562 sesasndonamile mald uazaany fusenidsanionudidu
dmiulassadrsfiugrumanaluladwuindenddeudisgsdunanaruas maniedegeniiaiade

1A853u7 10,0000.040 599891170 AALA warN1AN TUDBNKRELKLE ALAIRY

nsiessideya
wanszwwmmsﬁmmmemsﬁuﬁy’qn1sﬁ'@ummasmmil,l,ama'mvguﬁﬁﬁiaﬂfmumnau’tu
Uszmdlnegluninsau
Iumiﬁﬂ‘mmaﬂiswwaamiﬁ@ummamiﬁuﬁ”’amiﬁwmmaﬁmmmazmmmuﬁﬁ@iamm

gnnaululsenalnedsaenadesiuinguszaden 1 vean5IduagrinNIsUszananMsuuTIaenall

v
o v v A o

* Wewnndeyadviinsiawmewaianuldldweunslusedmin dsudeyavesdriinsiawnaiayuagldtoya

U

TngsamntaUseimauLmy
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Yit = &+ B1FDi + BoGPP;; + Bsinf;; + Byunem;; + Bsed;; + Pedoc;, + Bytech;; + &, (1"

v

lng i Ao dadinvausarianin; ¢ Ao sveelian; a; Ao individual province fixed effect; €;
faAn error term; y,,tﬁaﬁmﬁaumaﬁwmuﬂmuﬁaé’m’;’ﬂ%ﬂazﬁauﬁﬁaaaxmaaﬁwmuﬂuaﬂmmas
JInI9; FD,, ABAYUNITHAIUINIINITIUY Tneauisoiierdredensiauimiansduaunasiaes
TA59a519U0955UUN15U8198990 Beck et al. (2008) FeuvansWamnseniiu 2 Ussuavvdnients
WAILINIIBUIAITHALNITARUIVINAIANY IAgazUTeaIuNITaNNITLAYaNN1THENAINUTELANVDY
MsWanansiay Tnedmsusatdnnsiauimanisiiundasyssaniuozensdiannauiseiniun
(Cherif et al., 2008; Kappel, 2010; Donou-Adonsou and Sylwester, 2016; Olohunlana and Dauda,
2019; Cepparulo et al., 2016) sl FwinrswauImisuIns \iun FDI,, ApUSuadulvigves
sumTaYE e TrindenansusinaTusedmindasouiinsimuvessuiasTusunisuene
yuauarianssunislfuinsvessuimsmndied Taemnduiifiniussuansisunasianuannsely
nsUaesdudeldunniudsayieuiivusvessuinisiasAanssunisliusnisvessuiansiiunniy uas
FD2,, ﬁaf\i’mauawwaﬂﬁmﬂﬁwwzﬁ%sjmﬁﬁmuﬂimﬂﬂﬁwﬂmgﬁgwmmwé’wi’m 100,000 AW 39
avvoudinsifauvessuiarslugrumsdidinslrusnsvessuasmnded Tnemndvdliiaiu oy
axvoudanisidndainisliusnnsvesuinsisnntuiiosansuauauvessuiasndudlusio S e
funnTudledeuiusuulsznnslusedmdn Tnedlesvi FD1,, wae FD2;, \iaFy agsiliisuinns
widlvdanunsavensrunanasianssunsliusnisineanznsuassaudoldunnt ud sdwalinns
dnfeunureslsersuiiinntu Sntemnnindrdamsliuinisvesuiasiintu asilfAnnis

| a

vergdudelasiane vl edesvieginiinsaniliillonadnfadunuuindy an wasnaniveil
Tselavasuszasuiudusas AnueInauazanale ag13lsAniunisiauInissuIaseavinlmie

'
o

ANUgINIWINTLLaInM IS Rulaganglulssmamdinuiuenadineglusedud
P ANNEIUN50UDIUTE VUL UNSUN D BATAMLALUSNISNIINISRUTIAIINA LALEUIANSTIAIINNR

AT IAAUYBLALNISUSNITNINITRY BALAINALIAMUIINIUALTY DNT9nsuIaskilaiinisusms

*HansEMuveIN TN sRUTiiermeInauenafidn v A NALSLUY non-linear viogUd U i nanfe
mﬁﬁ'@ummqmﬁﬁﬂuwazLLﬁﬂEm]s']’aziqmaiﬁﬂmummul,ﬁmqﬁu LLazLﬁ'amﬁﬁmmmamﬁﬁuﬁwLﬁululuﬁxﬁuﬁgaﬁﬁu
wda awvtilienuenauanasld Tnenwideildinsnsaaeumiuduiusdnanlas maiufusidae ol
sy (F07,) WnluTuauntsft (1) egndlsfinnunuindauds F0?, lidssansenuegrsliteddnsonny
snuidulssmelnelnenunagluseme ileiemusuasnunavesdulssdvivesiausfuinsianumansiu
(FD1-FDA) uaziaudsauaudug Ssasdiians uazaundindrondetunsdinstszananisddluaunisd (1) fafud
azvouimaiamnsiulussmalnglalldidnvandugui U e werlunisinuil Ss8an1sussananisniu

wuv linear equation (Huwndn
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IANITANUELINARY NTAAUIMBUIAITAING DA HalTsUIASHANEs U SHAT SEnilN
gluTsensgnanuduinginisdunazenvdmanonisuassdudowaznisamuiianas wasiiliny

g1nauUiNTule fetuAves B natianduuinuseauile

sriimsiaumsmainyu taui FD3, Aedndiuvesyarniusinnainlnesisvemanningly
Aanusie GDP Jsawvipufsnsiannduravesnaianu lngsnyarauainainlngsanves
pdnninslumainiuiuin wwuansianaianuiuvesruadiviu way /04, Ao dndruvesyan
Tasrunstenislunainiude GDP Gsazvioudsniniuturesung uazfanssulunaavudainan
nsa kAR SasTlunayuiaymadiimsamulumananuiiinniu Tnewnduiidifsdy wwasiiou
feravawmaianuuaziansalunaayuiliiisdudainnnnswaniansusmanstulusaianu
sudsnmadhdsnmsasulusanenuiiinntu Teeidedvd FD3, way FD4, Wi awvildsuasmndd
Az fuvdsiuildnnduhumsasudenendnning uasannsavdesdliuniu Snvems
aunveanaIanuiinITresruakarAangsy agvilssrruannsomunasiuyusnuluns
awmulundndusisnisduiivainvans demafisdureselduassliaueinauanas agidlss
pumsmumataruearhlianuenaudstulnsmylulsemaidsiannfidsedunisian
yansduiisnd sinlinsliuinmsvemaanulaldiafafivme Savansianvesmarnnu 019
AelmAnnzmaieiilsluntsamu shlvdnamussssuasiinnuidodlumsindse aiuazdng

v &

amuludunsndideaniiudy neasnaeianeliiadayniingin1studsdwanaanuenauli

v
Y v o1

a X a1’ = < v
WLule fatiuA1ved ﬂ1 prafianduuinuseaunla

miAdeildlamuUsmunumsi s Rauardsauiiondwmareauenaululssmadsil®
GPP,, Aednsmaaindulavessdniusiinasuiiniiinedmindasioufsannsiasugiass
Jmin Inewdleannzasusiafitu asvinlinisiianu msusenevinnisuened dewalisslives
Uszanwuiiindunazanuenauiiuwaliuiianas faduen B, msaziduay; inf, Aodmsiulonly
FYIINIA IﬂﬂmﬂLﬁwﬁu%LLamdﬁwmauﬁwLLaw?msqﬂ"ﬁu Fademalisunadevesvrwuuar
s19ldTuaswesyeuanas ldauausalunstedufuazuimsinuilananacuazdwarh

iAMUEINIUETU Aatiuan B Asaziluuan; unem;, Aednsn1sinsnusedmin lnalowintu

o

sAdeilldfnsandudsmunudulduninidussuasswuatainisdaunedmin egrdlsfinududsdanandan

andiiusuiudsBasyguiu 08 SsoraviliAntaym multicollinearity 1# wasfudsmifEumetonte Lildhneuns

Tunn¥idny fefunuafedddmudsmuaudsnanluaunsi (1) lunsevauistadenansygiafionadauas

AugnauTEdImin nvsdmiudulsnsing TdfinmsfinsandulsiufedunudniFeuiiduiamsdnmluseiy

Usya1e3 (saufian. 6) nedmiauazazuuy ONET 1edmin ogrdlsAmuiudsdnanlalifimeunsluynaadi
ao [ =

o = v S qgvo N = a v o & o o
NINTIANYN (ﬂﬂuuﬂ'}u'ﬂ‘{IEJU(\NQLGUQ']U'JUUﬂ'ﬁﬂﬂﬂ'\LaaEJ’U@\TU?%GU']ﬂ{LVlEJT]?JQQW'JVILﬂu@]']LLU?%?ﬂizﬁUﬂqiﬂﬂﬂqiusqﬂ

Jarinlulsewelnauwnu
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avhbiyapalianunsalunismselianas uazenuaunsalunmsaulaauslnafiazanawing vinliniu
mﬂamﬁuqﬁu Fatuen B ar39zi8unIn; ed,, Ao Srunulnnsfinwaedeesszansivese i
Tasmnduvsihifisdu uansdsnsaspulunuuyedfifindu shliussnuasdanudinuslunmsiinu
ey iwalﬁazqq%uLLaxaqwaﬁammmmﬂﬁamaalﬁ Fauen Bs msaniuay; doc;, Aodnaiuvad
FIUIULNNEADINWINUTEBINTINEIINIA 100,000 AU Tnevndaduilfiudy avazsiouinanuanunsa
Tumaddsuiniamenisunnd wazansnsuauresUssssuiiinniy vilfgunmeesssrsuituds
dsmadauindenannmusinuuarnmsmseldliinnty wazsiliarueinauanas s Be A3
Huau uag tech,, Aodndiuressiuiuwaiesiomaluladansaumauaznisdearsifluainiouse
Sruulszmnssedimda 100,000 au Feazieuidlasiassiuguiunaluladasaunawaz s
doens mndadauiiiuty %LLam5@ﬂ15Li’h5&@1iqa%ﬁqﬁugmﬁmmdﬂaﬁﬁqaﬁ'ﬁu ANNIST818RI704
nawAn MIamu warseldgeduiazanueinauanas fatud B, msanduau
KANTEIUTBIMSWAIIMINIRUT M SWaIsWASLaEAR A URTirennuenauluTEnA
diolvaonadastuinguszasdded 2 luns@nwfsuansenurenisiamniesnisidusians
faumssuasagaaianuidseanuenaulusenia NuidsiagUsznunisuuuiiaed (1)
1198 Insusnaungustegsluusiasnialiunnawmie n1ana1e Mangiuesndewnile uasnials
N13U33810N15uUUT18999198 uazld 5 wuy Panel Data Estimation Wuu Fixed-Effect
dosnluusiazdminenadidnunsanmegiifulafoneueniiunndiu sgndlsfinuuuuiiaesens
IHsUBvEnanfulstun floradwarosulsniy (Unobserved Effect) Sailigosldnisusyananis
WUU Random Effect Tnenisidenannuimsnzavesisnisuszananisidu 2214 Hausman Test uila
nAABUAIIMEIEAN TnenInAadAves Hausman Test liufiasanudgiundniiin u; 14
AUFUITUSAUfLUTBasElukuuTIaes LaneIlkuudIIaed Random Effect dAnuwmisngay weian
U LasauuAgIunaniandin Fixed Effect dauivuizay wallenafifves Hausman Test uagnis
Uszanaumsuuuiaesiilunganszning Fixed Effect (FE) fu Random Effect Model (RE) 9xgnsey

IAlurnensnamanisane
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NaN153Y

A15199 4 HANTENUVDINITHAILININISRUYINSRAILINNEUIAT LLawa’mnuﬁﬁmmmmﬂmﬂ.u

Uszwalngluniwsu
fuls/ ATWAILINIEUIATS NIWAIUIAAIANY
wuUdaas (1) 2) (3) @
FD1 -0.222%%
(0.048)
FD2 -0.699%
(0.399)
FD3 -0.205%**
(0.024)
FD4 -0.126%**
(0.016)
GPP -0.001 0.047 0.040 0.036
(0.032) (0.030) (0.027) (0.029)
inf 0.659%** 0.888*** 0.507%** 0.721%%*
(0.110) (0.116) (0.074) (0.085)
unem 17773 2.231%%% 1.139%** 1.801%**
(0.440) (0.421) (0.402) (0.417)
ed -0.446%** -0.249%** -0.343%** -0.489%**
(0.043) (0.018) (0.026) (0.027)
doc -0.045* -0.107*** -0.058** -0.079%**
(0.027) (0.034) (0.027) (0.026)
tech -0.00003 -0.00006 5.90e-06 -5.44e-06
(0.0001) (0.0001) (0.00005) (0.0001)
Observation 1,073 1,073 1,073 1,073
WU 77 77 77 77
Hausman test 64.68*** 30.20%** 75.15%** 49.16***
Model FE FE FE FE
R? 0.392 0.354 0.459 0.410

WBIAR: %/ %%/ uansfssgiutiddifosaz 10, 5 uaz 1 aud1au, saiavlunadu () uansd
A1 Standard Error

U7: 3INNITANUIN
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INATND q° NUINTHAILININEUIAITAIUNITVEIITUIALAEAINTTUNITIAUSNTVDITUIANS

=

wiglve (FD1) wagiunsdnfanisiiuinisvessunaswiaed (FD2) dwwalufianisaudeninueginau
Tudssndlveograiideddyiifovas 1 uaz 10 Ay nesndail FDI way FD2 iuduSesay 1
aevldndunuIuanasiesay 0.222 uag 0.699 AMEIRU (ADEINIT (1-(2)) WagkaTaINITRAUIN
aa1avuluduvwInvenaau (FD3) wagauvaswinkazianssulunainnu (FD4) nuindawaly
femsausennuenaululsemalneedhedifedfyiisosas 1 Inemndail FD3 waz FD4 Wisduies
av 1 awhlvdndiunuauanaddesas 0.205 way 0.126 AUy (AedUT (3)44)) Tudiuvewiaus
muausuasygiaasdnsluneduiii (1) wuin sanfuilesedmia (nf) dwalufismeuinse
AuenauiiseiuiuddySesas 1 Tnodlesnsuilofiuiutovas 1 axvilddnauauauiiuiy
Sovay 0.659, 0.888, 0.507 wag 0.721 MUAIRU LAZNITINNUTITNTA (Unem) dswalufiFiniauln
ﬁizﬁuﬁaﬁwﬁmﬁ%aaz 1 Tedlosnsinsnudfiutudosay 1 awvilvdndiuauauiuiudevas 1.777,
2.231, 1.139 4@z 1.801 ANUAIAU WaTEINTINIIIYRUINNIGATEEAITIETINTR (GPP) wuinlidana
nsznueglltdrAgysodndiunuauluysziva dusunsdnwivesszrnssedenia (ed) Wuinds
nanszvulufirnsausennuenuiiseiuisddydesay 1 lnensiinvesdnisdnwiade 1T asvh
Tidndiuauauanasiovas 0.446, 0.249, 0.343 uay 0.489 MWAIRU ANMTUNITUINITNNNITULINNG
(doc) wuihdssasiormenaulufiameau TagnsiiuturessiuuummedaeUsyens 100,000 AU 9
Mlvdndiuauauanassesay 0.045, 0.107, 0.058 way 0.079 ﬁﬁsﬁuﬁaé’ﬁm%’aaaz 10, 1, 5 way 1

@ '

auasiu dmsulassaisiugiumeamalulad (fech) wuinlidwmaseslidedfysoninueinay

o

ANy DaNaNSENUIBINISHAIUINIINSRUNTRBAMNEINAILTUS I8N 1AL LAAIRINISIN 5-6

TA8HANIENUYBINISHAILINIEUIATARRAMNEINAWTLs18AATUAISI9A 5 WUIINITHRILINNG

SUIAITIUAIUNITVYIIIUIARAZ AINTIUNNEUIAITNIAITY (FDI) dewalurieimisausgsiltudaglu

aAnanaznAtleNszautudAysovay 5 LarnianziusensunieNseduisd1Ayiosas 1

o

Taansuiuvenell FDI avdanalvdndIuAuaLanassosay 0.165, 0.361 way 0.240 MUAIRU (ADANL

(1)-(3)) Faaenadasnunalaesuiauseme agslsAnusviisanalidmasgeiveddglunials

o

=

(ﬂaé’uﬁﬁ (4) WAL NS UNANTENUVBINITHAILINIEUIAT MIATUNTITIUNTINTTIAUS NSVDISUIANT

o w

wigdwd (FD2) wuindswalufirnisavegeiideddglunianans aawile nangiussnidvanieuay

¢ fuusilgleinumsnaseumiiswestioyaseds Panel Unit Root test nudrmuusynidianuis uazldnaasudn
duUssand anduiussevintsiudsuasgnuindienlaiiv 0.8 Seliwuilauss Mutticollinearity Snifasmdoidld
vadouAMUL L deievesuuTaadlumseil 4-6 Med3 System GMM-Estimation iijes91n33 Fixed /Random Effect
9139Uszaulym Endogeneity 1n33 system GMM aziinslddiudsaivnuanuduiusves lag vosduusnunag
Error Term 1agnan1sAnwia1nds Systern-GMM Sspsaonndosiufuraiiléainnisuszananismeds Fixed/Random

Effect Fadunistudutenuindedovewanisdnm
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[

MALANSEAUNEEIASaEaY 10, 5, 1 kay 5 AUAIAU tAENISHINYBIRYL FD2 d9Nalidndiunuay

<

o LY

anasiovay 0.761, 1.283, 3.607 waz 0.830 mua1dU (Aadulfl (5)48) Fdenndosiunalagsiuit

UsEnd DNIINANTENUYINITHAININISUIANSTL A BANULINAUILT ABUT LN UA AL BLAY

ayiueanduanie nedmsuavll FDI tudanalidnaiunuauanaisosas 0.361 waz 0.240 ANEIRU

Weisuduniananiivinduiesas 0.165 waznaladslidswansyynuegrelitdedrdty uazavil FD2

AINANFRAIUAUIUANRISBEAY 1.283 way 3.607 Laisunun1AnNaILas AN seay 0.761 way

o w

0.830 auafu lagdmiunavesiiuusaiunalunisen 5 Ju nuidiasdmwadeaiuginaulusiy

o w

neegeiideddyuarlufianisiindeadefunanisAnuilaesaulunised 4 egralsinuiifuysy

dawasgiidedAgyiiuduainlunsed 4 loun PP FedswalufirnisavessitdedAgysoni

v eal

gnauanzlunmamidenszauivdifyisosas 10 (ADELUN (2) uaz (6)) way tech FdINalLIANI

v o °o v v

avegdidudrAganzluniana tazaamilefszautdiAyiosay 5 (AaduUN (1)-2) uwaz (5)-(6))

7

A191991 5 wansenureInsiauImsumsiiineanuenaulusenalulsymalng

fians /wuuinass 1) 2 3) (4 (5) (6) ) ®)
menan mawie Menziu eAle manan anamile Menziu BRGIG]
oondaunile oonidsavile
FD1 -0.165** -0.361** -0.240%*** -0.042
(0.074) (0.137) (0.055) (0.035)
FD2 -0.761* -1.283** -3.607*** -0.830**
(0.402) (0.525) (0.993) (0.334)
GPP 0.007 -0.122* 0.003 0.106 0.009 -0.126* 0.040 0.109*
(0.031) (0.062) (0.100) (0.060) (0.029) (0.061) (0.100) (0.061)
inf 0.155%** 0.675*** 0.638*** 0.216* 0.697*** 0.991*** 0.778*** 0.313*
(0.013) (0.223) (0.153) (0.114) (0.174) (0.289) (0.161) (0.153)
unem 1.504** 1.878*** 1.981%** 1.551%%* 1.464%** 2.288*** 2.145%x* 1.602***
(0.618) (0.636) (0.538) (0.268) (0.252) (0.500) (0.591) (0.621)
ed -1.293%** -1.518*** -1.424%** -1.400%**  -1.204%** -1.519* -1.404%** -1.305%**
(0.334) (0.331) (0.442) (0.413) (0.413) (0.641) (0.513) (0.346)
doc -0.107*** -0.114* -0.131** -0.107*** -0.131** -0.156** -0.176%** -0.214%**
(0.024) (0.058) (0.051) (0.032) (0.064) (0.070) (0.057) (0.033)
tech -0.00004**  -0.0002** -0.0002 -0.0001 -0.0002**  -0.0003** -0.0001 -0.0001
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Observations 364 238 275 196 364 238 275 196
FIWIUINIA 26 17 20 14 26 17 20 14
Hausman test 25.79%** 27.09*** 5.71 10.66* 14.27* 22.48*** 4.60 10.93*
Model FE FE RE FE FE FE RE FE
R? 0.376 0.601 0.498 0.096 0.383 0.514 0.474 0.092

WBIe: %/ uaaaesziududifgyiisesas 10, 5 way 1 audidy, fiauludadu () uanar Standard Error
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ﬁm%’uwaﬂiwwmmiﬁwmmwmmuﬁﬁﬁiam’m‘&J’mf\ms[,uﬁEJQWﬂﬁnLLam&lumﬂiwqﬁ 6 WU
NSWAUINAIAUAILYEIN (FD3) wazsuvwinkasianssulunainyu (FD4) dwansevuluiiang
aveehsiitiudAysoanuenaulunnieiissfudeddniifosar 1 uariifesay 5 Tunald Tag g
dinveiud FD3 Sosaz 1 dwalvdndruauauanasiosas 0.123, 0.302, 0.285 wag 0.120 Tuna
nans naile MmenzTusendoanile wasmeldmudidu (reduid (14@) waznsiiuvesdail FD4
Seway 1 dwalvidnaiunuauanadsesay 0.093, 0.171, 0.185, way 0.071 luaiAnais nAwmlle A1A
nzusonideanie wazneldnudiiu (reduiil (5)48) Fsdsmudululufiamadeasuiunalaesiu
Wszmeluansed 4 SnanuitwansenussnanaAeutiannlunamileuasas usenideunilods
dwsusail FD3 demansenulidndiuauauanasvindudosas 0.302 uaz 0.285 mudruiiewisuiu
mAnansuazalgTiviniuSesas 0.123 waz 0.120 wavdmsuseil FD4 dwaliidndiuauauanacdos
av 0.185 uax 0.171 lumanziusenidsanienazmawmiedlodisusunmeanaiswasmeldfivintuses
az 0.093 uar 0.071 wavdmiunaveswiwlsnruAunuidiasdmansenudeanueINulusIenIn

agndidvdAguazlufirnsiadisadsdunanisfnwilaesin lneddulsidimasgsddodingy

'
a LYK

WnAuanlun1s199 4 loun GPP fsdwaluiianisavegsitedfganzlunamis ssautuda

eg =)

@ '

f5ovaz 10 4az 5 AMUEIAU (ADAUUT (2) kaz (6)) wae tech FednalufiAn1vausd1eliiedAgsie

'
[ v 1Y

AMugInauanIglunAnaLaz Ao NseAulud A sosay 1 (ABdUUN (1)-2) uag (5)-(6))

M1 6 HANTENUTBINTRRIL IR UTideauenIulusnaluUsendalny

Ams / (1) (2) 3) (4) (5) (6) @] (8
wUUIABY AANATY aawiille MAngIY aald Mmanane  aawnile MAngiy aald
sanBeunile sanidaumile
FD3 -0.123%** -0.302%** -0.285%** -0.120**
(0.025) (0.059) (0.039) (0.046)
FD4 -0.093*** -0.171%** -0.185%** -0.071**
(0.016) (0.033) (0.039) (0.028)
GPP 0.033 -0.103* -0.034 -0.038 0.007 -0.120** 0.047 -0.051
(0.032) (0.050) (0.076) (0.087) (0.029) (0.055) (0.100) (0.075)
inf 0.545%** 0.641*** 0.477*** 0.400*** 0.672*** 0.849*** 0.735%** 0.475%**
(0.163) (0.139) (0.124) (0.132) (0.152) (0.162) (0.147) (0.145)
unem 1.461%** 1.644%* 1.936*** 1.140* 1.214* 1.797%%* 1.785%** 1.327*
(0.393) (0.550) (0.523) (0.570) (1.296) (0.506) (0.508) (0.600)
ed -1.237%** -1.562%** -1.607* -1.476%* -1.050%*** -1.190*** -1.267%** -0.716**
(0.345) (0.501) (0.829) (0.635) (0.320) (0.138) (0.417) (0.395)
doc -0.130** -0.158*** -0.163*** -0.142** -0.922%** -1.201** -1.165** -1.227%**
(0.061) (0.445) (0.033) (0.084) (0.033) (0.607) (0.582) (0.332)
tech -0.0003*** -0.0001%*** -0.00004 -0.0001 -0.0002***  -0.0001*** -0.0001 -0.0001

(0.00041 (0.0000) (0.0001) (0.0001) (0.0001) (0.00002) (0.0002) (0.0001)
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1571970 6 (5ip)

fiauds / (1) 2 (3) @ (5) (6) M (8)
wUUIIA8g AANATY Mawile nMAngIY aald manane  mawile ARy aald
aonidgamile panBaunile

Observations 364 238 275 196 364 238 275 196
Fudamia 26 17 20 14 26 17 20 14
Hausman test 28.07*** 17.20%** 5.61 20.05** 21.91*** 15.89%* 2.23 16.25**
Model FE FE RE FE FE FE RE FE
R? 0.433 0.650 0.571 0.167 0.408 0.563 0.486 0.117

MG %%/ uanaeseAutidfgiisesay 10, 5 wag 1 anuddy, Favluladu () wameen standard error

7137: INNNTANUIN

nseAUsena

NHAMSANIU NSRRI RN SRR ATk a A UK AN 198y
sennugnaululsemalnedaenadesiuiinianisally Ine dwvsunswamnmesuinis (il FD1
uay FD2) nudndlosuesmdedinimuesrnauazianssufivinniy suinisasiona filvguasd
msliunsfifistulnsenglunsdosauie sliuszavuannsadifaiunuliundedu Snis
msdhdanmsliuinsvessunensmdedfinniuiunsvenesiuuann agilimsdduinisma
N3y LﬁunuLLasﬁuLsﬁau’m%u lAAAN1sTEeNIsaULazaNINARDY wavylvselavesUssyvu
A uuazdssaroauenaulianadld lnenailldaonedosiuivauidsditnm (Donou-Adonsou
and Sylwester, 2016; Boukhatem, 2015; Cepparulo et al., 2016; Ran et al., 2020) 5m7?amﬁuﬂuma
snanuleviensiaunensiuiiduedusoidowtaudunuiaumanisdulussesd 1 Adns
atduayunsuveulungtavessumamdsduaglissaudiduinimenaiuldunty
%asﬁ“ﬂmﬂimgagﬂuLquﬁwmmamiﬁﬂuiws1‘7{ 2 4ag 3 lagn1sNAININIISUIANSITAINAs R

(%

SWﬂQUIUﬂWWTJNLLﬁ%Iu‘IQﬂﬂ’]ﬂi‘uﬂixﬁﬂﬂ YALTUNAVBINITWAIUINIITUIAITATUNITVYII VU

v '
@ o A

warAINISUNIEUIAIS (FDI) Nhildwasarinuenaulunaldegeiveddn Matdoradesunannlu

o

ya o A

aeladaedl FDI Agenaailaileuiisuiunindudsiandlunseadan 3 lneddnafensovay

P N

40.113 ?jqqqmﬂmmaaimaiauﬁqﬂium Fadugnavilinisiaumssuaslududnalddama
ATENUR DANMNEINAUIITIAST sdenndaaiu Ran et al. (2020), Lassoued (2018) uaw Cepparulo et al.
(2016) inviHavessiau s Asdlugiaefifiszdunsiauimensfudigs szdmwa
Heendolidmantradodiey 8niaznuiinaveinsWaLINIIEUIAIS (FDI way FD2) asil
Aeudnannlumamile wasnanyusenidsamiedadunaiivszauiuanuenauiigailediouiu

nAduY lnga1nansRadan 3 nuinnamie wavaianzueenidewnileidunmanfiaueinaudias

Fadannaodiu Ran et al. (2020) wag Lassoued (2018) ANUIIHNAVDINITWAIUINIINITIIURLT U
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Tunafiflenueinsuigaiesanaadsnaniitymuesinisidiifanisuinimmensiusasdude i
FovilldsunansenuanmsimunmesunmsireutisgadeSeuiisutugiianadun uazludiuves
nsawInieatauluiusuInvewatnukaziuvuIakazianssulunaavu (FD3 uag FD4)
wuiaeandestuiiaaniselly TnedlenammuiimsversvuauasAanssunstoviefisnntu agvil
suInskaUszasuannsnddauvasiunuldinniuiunsamulusanavdnning Sedmaliiunds
Suyuintudieldlunisamu uazsumsanunsadidauvasiuuuasUdesslduniu dwaliing
AUV Ussrvuiiswldnntuwasanuenauanas dsaenadesiuaidefiiiuan (Kaidi and
Mensi, 2018; Kappel, 2010) uagnafilforaiilosnanunuimumanisiuiioenindeudlussesi 1-3
Fefinsdaadumatannamuienisnefanisteneiustnsiiusruudiinnsetdnd msatuayuli
gafuvgsnssurumatayu nadaderendndusimensiulmifiutu Sniinnsensenisad
(2560) wuindszmalngldoonuuuusiunnsiaunaIyulneteasud 1 (wa. 2545-2548) way
2 (W.fl. 2549-2553) Lt oWaINSUIBIWIALAEAINTIUATT 0 BveIRAIANY Taedin1aiTauas
Tueygevdnninduasasssuieunisdous Wiunanseyiusgaatn uazoonuuuimuInaIAny
atufl 3 (W, 2560-2564) ifloveneuIALALAINTINTRIMAYLHIUNSA AT TTDIER LS UY
Electronic Trading Platform (ETP) dnm?mmiiwmnuaaﬂmmﬁ 19821NNTSANYINUIINAVDINT
fimunaanuazaeuirwnlumamieuazngiusenidsaviodudunmaifienuenauiigauieiiiou
Tfun1adug dauandlunsed 3 Gauandiiiuimavesnsfmuininsiiuazdaoutiaminlunia
fiflnuenaugs

dmsuduusauausuasegiaazdnunud snstuiedwnalufiAnisuindennueinau
filunmuarlunniedaenndesiuiinanisaly Tnedlednsfudlodiutu asvilisaaud-ly
Uspinagetu Sru19deeaiunarseldfiutaieosssssuanas demalfmamaninsolunistoaud
waruInsIuilaaanas wagviliaueinaugaiu nsaenndastu Kaidi and Mensi (2018) uag
Beck et al. (2007) dm3usnsnsisnunuirdskalufiansuanseaueinauislunmem uay
Tuynana Tevinmsienuiiaty Jssssusissldfanandesnnanuannsolunisieoum
meldanas uazshliauenuiutudsaenadosiuiininnisall dmsufuus PP wudlsidawa
nszynuegndisdAgynonnueinaululssmalngluninsiuusdswaluiianisaveg1adiodAny
Tumeamiie Tnsmndnsniasyivlamaassgiagaiuagyiilfimsdsnu msvszneufmsueedi
vlFselduazanuensuanasdsaenndostuiinnnselld Tnedulsidmastefidod fayane

[

lunawmiladsonaiesnanaamilouuddnsinisasayivlamaasegianaaawanslunisei 3
aau AddasunansenuannmsasgAvlanaasegiaiuinndnn1pdue Alsnsn1sasaaulanig
\sugnanAeuY19gInInegual annadadiuvesauauluniamieliszaufineutegedsenavili

mMawmialasudninaantadeiidanananinueinaulauinnin Ineissandlwdsidwaanislu
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mewile Jonavildidefansanlunmsuissmaudienanuindius oPp lilddsuansenuegng
ffedndnylunmau dwduiudseuaumediaunuiifudsnsAnwuasuinsmanisunmd iy
dwalufirmsaudeaueinauislunwsuuagluynann lnedeussansfimafnunlussduiigay
agyilvidaug inwe Tunsyauanndy ﬁwlﬁmwﬁwmuuazmsvlﬁgﬁﬁﬁyu LAZAUYINIUAAAY Ly
densusmsmanisunmdifindy %damaiﬁqﬂumwmaq%mﬂuuﬁsﬁyu wﬁmmwmauwammﬁuqqsﬁ
vildssanauannsayhaumsgldlanniuuasanuenausranasisaenndesiufinnnnisal uas
ATeTHIN (Funa a910y3n3, 2558; Anlant unsandu, 2555; Cepparulo et al, 2016; Ayyagari
et al,, 2019) LLazém%’uimﬂa%ﬁaﬁugmmamﬂIuIa§Wudwhia'qwaﬂswmasjﬁqﬁﬁaﬁwﬁmammmmu
Tuusswalngluninsiy undmalusieniaamzlunanatwazsniawie lnodwalufidmmauneainy
gnIudsdenndasiuiinianisells Tnenmsiinvessueiesdiomaluladasaumea azvilinisdngs
Tassasiuguinumaluladifiudu iannsvenefvesianssunissdn nsasu meldvesssuvu
Wqﬁjyu wazyiliaueinauanadld Tneannised 3 aamiewazninnansddndiuvesdanls
fenanfiroutiegs Senansirtladednlassadsiiugumamealulafardsuansenuegraiidodidy
anglunmaiiillassaisiugiudananiideudnigs Tnsnefiflassadsiugueglussduiisionalald
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finanmansuarmsiindaiuuuesUssmsulasienizlusziuaiuFouiifineldi g3fa SMEs uay
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ABSTRACT

This article aims to assess the economic value of recreational utilization of Chiang Khan
Walking Street. The tourists' satisfaction approach (TSA) is applied to develop a model of factors
describing visitor satisfaction, while the least square method with robust standard error is applied to
estimate the coefficients from visitor interviewing data from the questionnaire of 297 samples.
Results of the study found that walking or shopping activities in Chiang Khan Walking Street
has the shadow price about 2,400 baht per person per trip and has the economic value of
recreational utilization around 4.63 billion baht. While the activities to visit tourist attractions
in the community have a shadow price of 2,100 baht per person per trip and have an economic
value of recreational utilization of approximately 1.47 billion baht. Both activities have a combined
economic value of recreational utilization of approximately 6.10 billion baht. The estimated
shadow price reflects the value that visitors are willing to pay for the recreational use of both activities
of Chiang Khan Walking Street. Therefore, the local authorities responsible for the Chiang Khan
Walking Street can use the estimated shadow price to determine the fees for recreational use
from visitors. This money can be used to take care of the development, safety, waste management,
etc. that will support the use of Chiang Khan Walking Street leading towards sustainable tourism

in the future.

Keywords: Economic Value, Recreational Utilization Value, Tourists” Satisfaction Approach
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Satisfaction Approach) lunmsusgifiuyarveamanszyuvesnanmeIna (PM2.5) Tu 29 lesvioaiien
YosUsENATY (Lian, & Wang, 2017) wagdszifiuyarinad nunizreianssunisussaailonsing u
woulavesesimviaailen (Qu et al, 2021) Wil Fheusun uazAMEN YUY YRATIUSHY Uaran
W ugun udnvuzanzvesin e vav wand ety @quuﬁaim'miﬁwgaﬁ szduldanaa
Snunuzame uasiuguesisiivsndu wasinvienfienfusnsanuieudieudu

521U8USY

memﬁyﬂisq A Tourists” Satisfaction Approach (TSA) fiaann Life Satisfaction Approach
(LSA) (Lian, & Wang, 2017, Qiu et al,, 2021) Tun1susgiliuyadmuAsugaansvainsiduselovd
BetfununnsvesauuauiAuesniu yarilsidusiaiien (Shadow Price) vesnisldUseloniids
fumnnsves B sudeuit iU sunuuauduFssay Tnsnsuseiliuiuuuusiassiiadeiiesuis

anuiiselanlasunnmsluidounuunuiudesnure s deudoudisil

gdl TS, fe Anufisnalavesiidesdouaudl i Tunislulounuuauiudesmiu

Ao AlanesevsUNdBuudounud | neunenlUidounuuAuRuTEIAIY

! U

Ao Aanssunsvieadien j NBeudeuawd | lWuSnsWsludeunuuauiudesnm

o

X, fie AuAnuMgIsdinuLagATEEa (Socio-economic) YarldeuLEauALT |

& o

B,o,y #eavduuszdvc
& Ao dauiivde (Error Term)
nszduauiisnelavesnsluidounuuauiudesniu Wenieyiussinvesaunisi (1)

e mualifiawlsdue A onviu AT, uae C 9glaa

dTs; = EdLnCi + OLdAT; (2)
Ci
oty dlormmelsy dTS, = 0 ananseUssiunr B uRiasd wauiiy (Marginal Willingness to Pay:
MWTP) a4 Beudouaudl | dwsunslduinishanssumsvieadien j fenmsdumnamsavesianssy
Msvieuiien j mﬂmi"?mswﬁﬁmwﬁaaqwﬁwsmaﬂmiwmmuﬁu (Marginal Rate of Substitution: MRS)
sewiefanssumsvieailen j fuatldaredevivvesiidendou i egslsfinu iesanaruinela

fueldInesienivvesidemdeuianuduiusuuuldldidunsaudegluguuuuasniiiu (Logarithm)
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nansisessausylogidiuiuiiantosnovanieiin1sldanaiudu fadu 31nan Compensating
Surplus (CS) uaranuAlnanssun1siesnednavinliauianelavewidvuidoulindy a1unsa

g a | = . A v Aa 1%
ATUIUITIATRIVDINANTIUNTITINBINGA | (ATJ) Adumdulaann

Shadow price of AT, =g — glmc@pl (3)

MNuuUIERInNduRus eIt adenisvnadennuiiaellunisluig ougamneUaienis
ffuannsangy (Reduced Form) Tuaunisit (1) gnihwlunseuuwnAnfiugiulunisfmueyadiuls

AaanaglinnukuuInaastasenid rS wasaanudanalalunis iU puouuAUALT B9RY F9EU15D

LERNISIEALLDUALALABTUNEALUT AR A LANBALUU AILERNIIUAITIIN 2

Aaa

A1519% 2 FwUsnigiaukuuinaesladenisvSnanennuianalalunsludounuunufudeswiu

Aauds

AneduEAUS

muftawelalumsludou

a a 1/
AUUAULAULTYIATU

Aflianesiman Wv/aumsy)

oy (¥)

W

Tselelaiiu 30,000 VIW/iReu
finsAnwgeanlifudszoufnm
Insfinwgeanseaulisendnu/entie
Rnd My miinauesy/STiamia
R wwTnOuUSEnenTAsenu
21TNNTINT

imdneglulwamaua
Tusmsamuiiinusivesmiluyseu
G/ Aeveasnnnuunuiu
Besmuanuiivieadievesyumu
BemmuguGeuiuommy
dsafanssuiualugasy
THusmsuemsuasieiesisue s

gandeumly

mazuuuauimelandsnnmsmaedsvemadulsiliiannufianela
TunsludeunuuruiuBsswenu viorzuuussrUszney (Factor Score) filst
Mnnmsleneiesdussneudaduiuvesyaiuusilidamuiioelalunis
Tigauauuaufugesnu
Arldetmueildswindludeunuuauiudowmuadl

e iBesfou

Wumuusiuitdavuals 1=mweda, 0=8uq

Lﬂu&’al,l,ﬂiﬁuﬁﬁ'mumlﬁ 1=5i51818lsiAu 30,000 VInAfeY, 0=Bue
Wushudsvjuiirmuals 1=Snnsfinungeanseiuyssasfing, 0=8uq
Wushudsvjuiifmuelst 1=Tmsinungeamssiusisendnu/etz, 0=8uq
Wushwdsvuiifvuslst 1=isemsminauessy/sgiamie, 0=uq
Lﬂu&’quﬂivjuﬁﬁmuﬂﬁ L=ninnuusemenyu/lseny, O:Suq
\Wusuusiuitdimusls 1=tngafia, 0=3uq

Lﬂuﬁf;l,l,ﬂiﬁuﬁﬁmumiﬁ 1=Winendeluwnnauig, Ozﬁuq
Wuduusiuitdavuals 1=l5u3msanuiinussiveseulugmy, 0=8uq
Lﬂuﬁf;l,l,ﬂiﬁuﬁﬁmumiﬁ 1:Lﬁul,ﬁﬂ'a/%aﬁum’l,uauumlﬁu, Ozﬁuq
Wusuusuiiimuelst 1= Besmuanuiivioadioavesyumu, 0=8uq
Wusuusuiiimualst 1-BesmugiuFeuivesumy, 0=uq
Wusuusuiidmuals 1=dhsaRenssufualuguey, 0-3uq
Wusudsviudidmuelst 11903055 wemsuazied eshiumesumuganin

ANaAE, 0 = 91

e Veuitanele vineils msndieudeouldsunruumannay Ussaumsalifninfinanis uae

fawalanumsidenlUifousuunuiudssau
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UszmnsiliFnwldun aulnefifiergannndt 18 BPulU (Rarevd we. 2547) Adundluidou
puuAuAwdsy (ouualusiidseyluuniuilmauiasiuadesniu dausees 0 fs sos 20) Tned
Inquszasdiilevieaioauaz/sinsleungeula andnnuduyslusmsed 2 Afdnouduusdass 16 fuus
dedmnaselusunsu G*Power nelditeulvvasnisussyndldaunmsannosdifmunen Effect Size
Conventions Medium (f° = 0.15) QL Error Prob. = 0.05 waz Power of Test (1- [3) = 0.95 wu11 @ 04
Srunuiegaduid I 208 fegs Fngrilinsuszgndldaunisonnesfiauindede duay
MndauiIege 297 Feg1a Aildarnmsifudoyasisuvuasunmangifoudeu Jufivane
dmiunisussyndldaunisannsslunis@ny dmsunisidendledrslunisdunivalldnisiden
fotnemeisnisiaendiegauutadey (Accidental Sampling) ﬁﬁmumiﬁﬁummﬁr{{l,?jamﬁaunﬂ‘]
diudl 3 fazanlianuduilelunislideyanazneuuvuasua Inafudoyalufeungainioy
w.a. 2564 fidurrasusuggviefivivesdosay

dmsusuvasunuliwannyadinuaudenduwsi3au uinig vaeiniauikuuaeunaiy
atuiuda dmsthuuvasunuatuslunaaeuiuUssnsd winediuam 10 feg1 iilensaaaey
devmuavafuresteini ﬂ'auﬂwquaaumuﬁﬁwqqLﬁyamLLazé’wﬁwaﬁﬁﬂ’aﬁ’mmﬁﬂuv‘fﬁﬂ
mmsaL%’ﬁiﬁ]léﬂﬂﬂ?ﬂmpliﬁmmijmmLs?imﬂmytﬁmﬁwmﬁwmm%'aqnﬁai’m.azmsviamﬁm NA99N
USuUssuuUaunummiLLzing dexndshluvaaeu (Ty Oun Audaeeeiiddnuauslndidsaiy
Uszrnaidmnes i 30 fegne wiouhmaaeunuid efuuazanuiiismsswesyadaniildte
aufionelafidududsuiusssy (Subjective Variable) Feldunnsidiuuszanae (Rating Scale)
10 588 (ouilan-unnilan) #e Cronbach’s Alpha wagmsinsgvisdusznauidsdudu (Confirmatory
Factor Analysis) ﬁé’ammfuvlﬁﬁmsﬂ%’wsﬂLLwaaumuﬁﬂﬂﬁgﬂﬂ'auﬁwLLwaaummﬂ’Uﬁugm‘lﬂ
dunuaiffideudeunludounuuauiudssmuiiiuusnnsidming

dumsenesiteyaUssyndliitindeniosiian (Ordinary Least Square: OLS) #i5ins Robust
Standard Errors LLaz’?%‘m’Jzﬁﬁ%Lﬂuqmﬂ (Maximurn Likelihood Estimation: MLE) Ae1# Bootstrap-
Tobit Model TumsUszannuAnduiszavisvasanmsi (1) feuhaduussavsaldnnmsUssanuadagis
flnzaunmunmaantainsi (3) iWevssduyarmaasugamanivoinislivsgloviids

TUNUINTVDIOUUAULAULT LA

NaN1SANYN

IS a [ o W o

Asudounuunuiudssnuiiludiogn dulvwgludivindnedelunanz Jueenidewnile

Y

wagnganns Aluwaweua fongussann 35-45 U waziinsfinwgeaasiud seausaygniuly
Uszneuendngsivdud Wutdndeu/dnfdne uwasninnuuisnensuludadiulndifesiu Iszdu
selddmyana (fewrinn1s) aglurag 15,000-30,000 visalieu dwssaunelaaiitzeu (Rewinad)

aglusgAuNunndn 60,000 UInsBliow AIegINitsesas 72 WnsuviowfiginuuAAWT A
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lngdesay 63 laonnA1sy wagldardnluusnaauuauiudssmiuussanm 2 Tu 1 Au g
fegrefiundounuuluinfundu axldanuszana 3 $alus Tnaduldnaussana 2 $alussenu
Tumsiiufismdedovesusnanuuauiudsmy dudavauasiinisldsaenisfiouuauiuags
Ussanal 2,500 vmsaoausonsy uuadurilddnelus eeiiwn e1msuazias osiy veefisean

wazAlganeduY Uszuuiesay 44 Souay 28 Sosay 20 Lazsouay 8 UaIAlTINeNIvLA AINEIRY

'
=]

Tnglunisluideaunuuauiudeinuassll flsudouiluieddissduanufisnelauniian

q

v Ao

HaN15IATITadANITuUITRYRARLUsAIndagldlunsiauwuuTIaesadenidnsnase
anufisnalalunisluideuauuauiudssmuvesdiisudsu nuin fudsiddnvazdoyasoliios

enun (@ 3 Fuds loun anufanelalunislvideuauuaududesnu Aldienimun uazeny)

N Y o W aad

finsuanuaswuuunfegsldfideddgnieadan 0.05 dwdudsiuiiluiudsdmaunmiiiedes

AadnuzdIuYAna W seAueld endn Wudu wagnissauuaz/ldusnsfanssunmsveaiien

de

U3nuauRudsanu 1wy nsiubsusursedeves nsilsurudauiiviesiisivesyuyy Wudu fins

WINLAFRFIUNALNTA LTINS AILILUUTaD9le

)

Wewn msiaauiaelalunisludeusuuruiudesnuldyadiain 4 4o lun1sin

an

Faau3aUseynaliiseusIAIRELULYBITAIINYIY 4 To Ae3BNuanseie 2 35 laun 1) 35m

v
%

AlnAsuuuLavadn (Arithmetic Mean) Tngn1sgussdomanuisddeliidusaziuumiufisnela
\ade uay 2) Usegndldnsiiasegiiesdusznaududulunsmainzuuuessdusznouseaduusam
fewolalunisldiBounuuauAudosnu Insaaziuuvosiauusarufimelaiildainis 2 33
fanvassailouasdavats fiufieliluuiaesiifauinnumsauiuaudnyuzresiugam
wagflanunaundu (Fi fudeyaifasednvunniian lunsdnwdstauiuuusiaodud oedu
ilensvdeUA I ALLAYANLNALNAY 2 Wuudiass Usznausny Tobit Model uag Regression
Model

PinmsRsandadanisadulafiuanslunsnsdl 3 wuin wuusiaes Regression TildAzuuY

asrUsznaumuiisneladusuudaesiifidradfinisdedulalunwsiufvian Inediel Log-likelihood

Wnfige (Anauteefign) wanidn kwuudiaerenalauidug lunIsiuIefIuLUsnIUANg

o a

WUUI1a898Ue vaue?iAn AIC Sum Squared Residue Wag S.E. of Regression HA16N71gn v1118A31337

wuudnaaiananiiauaaInniouniign dauen R’ /Pseudo R iAuiadldiiA1aedn wanain Ay

Y 9

£y

wUsUsuvesiwlsdaselunuuiaesdenaiaiunsnesuisauulsusiuvesiuusmulagandn
wuudaeddug snenadinsiadulaii 5 A1 uandiidiudn wuusiaes Regression fauimunye
warnaunduiuazuuuesiusznauaufisnely awrliuuuassdiivaunfianuudusilunisiuig
é‘f’gLLﬂﬁmmﬁﬁqm ﬁmwmmmﬂé"auﬁaaﬁqm uazAMULUTUTINTRIMLUsBasrluLuuTIa0saINI e

v
U o =

aduneANNwUsUTINvRIILUIULARTgR duadenwuudiaesdinariuntdlunisfinuw
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A15199 3 AEdRNsFRauladIrSURANSU LA NWUUIIRDINWN L ALWAT NANNEY

A azuuuaaanelalade AZWUUBIAUTENDUANTINDTR
Aaaansanaula
Tobit Model Regression Model Tobit Model Regression Model

Log-likelihood -323.363 -323.363 -290.114 -290.113
R? /Pseudo R? 0.079 0.171 0.091 0.177
AIC 2.299 2.292 2.075 2.068
Sum Squared Residual 153.451 153.451 122.669 122.669
S.E. of Regression 0.742 0.740 0.663 0.662

7137: INNNTANUIN

[

NM15UsEINUAFNUSEENSvRIRwUsNIvUaluluuTasstadeniidndnanemnuianela
Tunsluideuauuaufudewruves] deudounieismasaesioefigniiinns Robust Standard Errors

(Aadu Unrestricted) Wudn @11190aeieiudsdassunedafdanada t a1ndn A13ngs o seau

'
aada

Wod1Agyn19adifil 0.10 (30 A1 p-value > 0.10) BBNAINUUUTIABILA Faneaausis Wald Test

neldauuigiuin yadwlsaeanandanduuszd@nsiviadu 0 wudn A1 Chi-squared Aianuila

(%% = 11.218) fiAwnIa3ngd o seaudediAgneadan 0.10 AsuisUssanaasuuiiaesin

v
a A A [

IngaagadIlusaenand eniiy duusmsiduiemiedevedlunuuauiy Midenaaeudnas

U

NHRINARAILUTOUG UaD WU FaUsfinanniidySnasonuiisnelaves

WBeudausg1eltedn

o
Y
N9EARRN 0.10 HanN15USEUUANFUUSEANSALA LMY (ABFUY Restricted) dAadfn1sdndulana

=Y e
=2

1 a

WinagiliauaninsalunmsesunemnunUsuTuvesrnuiswelianaadnties uam R’ Lay Adjusted R?

—

feflndiAsiunninsdiuuudiaes Unrestricted (geasidonlunisisd 4) dufulunisuszidu
1A1vInsHUsEleidaiunuinisvesauuauRudsinu kazn1se AUTIENaE NS Suden
THuuusans Regression Tildrzuuupsiusznauamufianelaiifuuuusiass Restricted
NadNSYBILUUTIans Restricted wansliidiudn faudsdaseets 6 fuds arunsaedue
ANuuTUNIUTssiselavesBendeulsifesar 16.1 (asanainan B uasmsifiudiuausiesis

visafuUsdaseiinananisiudsunUaaueari R? Uagniinsdikuusnasd Unrestricted (915a41910A0

o a

Adjusted RY) WlaWasanaada F (F-statistic) wuan dan pvalue WosninszautlvdAgymsadan 0.05

o

Y a ' =

MNEANNIN ALUTDATEIS 6 AT ddnsnaneauieanelalunisluidouauuawAudesniures

' v
o w aaa

AeudeuesiitudAyneadiii 0.05 wendnil A1 Breusch-Pagan-Godfrey Test fiFuaniladiasiing

o w a

ANINGR 8l SEAUTBAAYNNERRT 0.05 wanl1 wuuassniaLnliwdyiutlym Heteroscedasticity

7

'
a1

Tuvauz#ian VIF (Variance of Inflation Factors) uanslsiisiuin wuudraeslidndayiudawn Multicollinearity

dlosn an VIF idnunalldiianlaiiiu 10 TunndudsBase (Studenmund, 2006; Gujarati, & Porter, 2009)
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NAN15UTTUNUANEUUSEANT VeI UUIIa0Y Restricted WUl SR NTUVBIANGI8Lade

N o

seausenIUvesidsudourilidigsudauiinnuiwelalunisluibounuuauiufesauiiuiy

aa

ag1adldedAnyneadiifn 0.05 w3019na17lA97 FLdsuidou FuAldneiuTuiauumuAuTeIn
wiolvnuealasunnuianelafindu witdunsiinduluvantiosnasad @nsunisiiudeusy wse

Foveslunuuawdudeniu wagniadeusuaniufivienfienvesguvy Wuassfianssuivitld

ldguigouinnuiianelaiinduegiidvddynisadind 0.10 uag 0.05 aua1Ay

a '

A9 4 AduUsEAvSvRawuUsaestadeniidvsnaneanuianalalunsiudounuuauiuTesay

. Unrestricted Restricted
Auls VIF
Coefficients  t-statistic ~Coefficients t-statistic

A -1.542 3695 -1.390 -4318"
Alddneiamun (Umdenuseny) 0.135 2832 0.124 34627 0002
91y V) 0.007 2384" 0.007 3056 0.001
L 0.169 2.187" 0.167 21207 0.006
fielaliiiAu 30,000 vn/ideu 0.065 0.706 - - 0.009
finsfnugeanliifudszaufinm 0.177 0.024 - - 0012
fnmsfinwgeanszaulisendnuy/endae 0023 0.198 - - 0016
1NN/ NINNUYRITY/STIAMAT 0.003 0024 - - 0012
T unTnuuI NI/ lsanuy 0.026 0.202 - - 0.024
21TN1INgINT -0.203 -1.838" -0.187 -1.930" 0013
tdnegluamaua -0.082 -1.082 - - 0.006
THusnsanuiiinusuveseuluguy 0011 0.090 - - 0016
Wuitsdetovedlunuuauiu 0.390 1.217 0.443 1718 0.103
\Benmaauivieaisvesyuru 0.236 2857" 0.229 2724 0.007
WWonvuguisouive Ny 0.175 1.253 - - 0.020
suAanTsuivauluyuyy -0.167 -1.187 - - 0.020
TiEmshemnsuaziriedinempmuganiawill 0168 1.165 - - 0.021
Wald Test X% =11.214
F-statistic 37707 9.257"
R? 0.177 0.161
Adjusted R? 0.130 0.143
AIC (Akaike Information Criterion) 2.068 2.108
Breusch-Pagan-Godfrey Test 0.880 1.676

o w

VNEWR © %, % % uamaseauiud@dgmneadiai 0.01, 0.05 wag 0.10 MUE1AU

14
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myad 5 Wusanisussdunaanmnadulsyavsvesudsianssunmsiiubsurmiedoves
TusuuauAuTsnu uasnsBenvsanuiviesiisvosuwu neld Tourists’ Satisfaction Approch
Feuszduldanmsihanduuszans ilellunua-luaunisi (3) fagilinsuimanavesiiaes
Aanssudanan siiiteanadilananisussdudinaniwesndedrslunsdlvesionssunisiiu
Houruvdodevedunuueuiiudewu nnuanisUssdiunaemuin msfddeudeulalfiubeum
M%as??aﬂumﬁauuﬂulﬁul,%mmuéfaagﬂmL%é’wﬁﬂmuﬁuﬂsxmm 2,400 UnseAusensy el
anufiawelalunsluBounuuauiudssnuesyanatusniufiBeudeulfifubousuriedenes
finuuauiudesanu wieenana1iléin iwmLawmmiﬁﬁﬁEJ:uLﬁauiﬁ@wfjamwga‘%@mmﬁauuﬂwﬁu
Fesnu dodumsluifeunuuaududssuiiauszana 2,400 vindeaudensy Ssainnnsdsan
WU Q’Lﬁam%uﬁLfJuGT’JaEJ'NLﬁaUﬁgwm Gavay 99) fimsiudeummietevesiiouuauiiudeniy
Sanumiludounuuauiudesu Tnewdserldnalumsiiudeumvied svediauumuiudeniy
Usvana 2 Falusdonu drunsid e uiviead gIUDYUYU L3I NUTENR 2,100 UmisioAusensy
Feilfifendoulssinaieray 3624 TilFBouvmanuivieniivvemusulelUifounuunuifiudosany
TagaglnalumsBouvuanuiivieniivrvesyuvulszana 1 Hilusieny

fiail levhaaiavesisaesiansauluguiuiuauinvendien ludounuuauiudeniu
Tu n.. 2563 fifldwuuszann 1.95 duay shlinsiui suurududssauilyadmaasygaans
yeansiliussloniFaiumnmstszina 6.10 Wuduum lneduyadwesianssunisidud suw
viietovedunuuauifudesaulssanm 463 Wuduum ieferay 76 vosyaRINAATYEMERST IR
v9an15lUsElevidadunuinisvesauuauAudeniu wazdndovay 24 WJuyarivesianssy

nsBENvLADUTIiow e IveINYY FelyarUsyinn 1.47 Wuduum (@easidenlun1snd 5)

M990 5 S1ALaaALAsYgiansveIn1stusleniiBaiunuinisvesfiansunsvieniien

USLIUOUUAULA LT LIATY

YAANILATEFANERSYRINTIY

. $7A1L41
a ' = 4
fanssun1sviaaiien - Uselevid
(V/au/m3v) o o Y y
LIUUNUINTT (ATUUN)
ASLAULD U YU TS YD UDI MU UUAULAY 2,400 4,630
NSIEEUYNANUNVID AN IVDIYL YU 2,100 1,470
SAUNIEDININTIY - 6,100

vanewe: YUsvanansanduiutnviesiies w.e. 2563 Nid1wiudssana 1.95 auau lneusvanm
Spuay 99 AU aUTUYS aTRVRIlUAUUALLAY karUsunuSesaY 36.24 LB UYL IUNIDLAE
VBIYUYY
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dyluazdaiauauus
unAuiiagusvasdifiovssiduyadmaasugenansvonislivsslovddaiununsves
nuuauAudesny Tasuszyndlduumeanuiianelavestinvieaiien (Toursts Satisfaction Approach)
UsgilunaamesianssumsvieniieaifidendououunuidudeseuiimsliussloviiGaiumnns
wansAnwUIn Aanssumsiubeummedovedunuuaufiudsmuiisain 2,400 vmdenuseniy
uardiyarmaasygmanvosnslivssloniiBsiunnnsyszina 4.63 siudmum vziifanssy
st suruanuiviesiisavesuvuiisnaim 2,100 vmdeauren3y wazdiyadmalasugenans
yoamsliuslosiiBetununisussana 1.47 fudwum lnssaesianssudiyadmaasygeans
vaansliuslenlidaiunuinissindudszanm 6.10 fuduum
mannivssdulfagieuliiuiwananudaledfifoudoududanglitunsldvinsg
Aanssudena il ousglomiidslununsi @ siildnuesdanufmeladiatu fadu (i etesdy
mMsvnefvesinveaiiersufisgageaaiiiuszduanuansolunissesfuvesauuauAudeaniy
edesiunisiingnnienisvzassl (Stagnation)) wasLiieliinn1ssnassvinensnsvionieuas
msuImMsinnsmaviesiiesluuinaauunuiueddiussavsam sudsnstisuusaanadmiuindes
Wyuﬁgl wazauANINTINLAZRIAUTENOUMINY Tuudnaouunuiudssuiidunswensvieadieaiid fey
mheauissiuiiguanuusuiudssmuansaFeniuissandonnslivsslomidatumnmsves
auuﬂu@uﬁmmumﬂQ’L?jsmLﬁauﬁlﬁ%qﬂmﬁahmﬁumﬂmsLc?ml,?jamuLLastTasuaw%nmauuﬂuLﬁu
Fosanu wazanmsidivuanuiiviesiisrvesuvy WeyrRudinaningualuFoswesnisiaun
ANuUaensty msdansues uazdug MilifAensldussloviouuruiudswmuitingmsvieadies

agnegeduluaunnn
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ABSTRACT

The outbreak of the coronavirus disease (COVID-19) around the world including Thailand
has greatly affected the health and quality of life of people. This research would like to find
out the factors influencing the willingness to pay of the people for the vaccination in order to
prevent the COVID-19. The data was collected by online questionnaire, during March 2021,
prior to the third wave of COVID-19 emergence in Thailand. The sample was 693 Thai people,
aged from 18 years and over, living in Thailand. According to the Tobit Regression Analysis, at
a statistical confidence level of 90%, the factors positively influencing willingness to pay of the
people for the COVID-19 vaccination included awareness about changing lifestyle under COVID-
19 pandemic, family/self-experience of getting COVID-19, knowledge and understanding about
COVID-19, confidence in effectiveness of the vaccine, demand for vaccination, gender,
education, income, having health insurance, and living in a strict controlled area. While the

negative factor was having patients with chronic non-communicable disease in the family.

Keywords: Willingness to Pay, COVID-19 Vaccination, Contingent Valuation Method (CYM)
Tobit Model
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7i 1) Fen1538Unr03 COVID-19 Mdemansenusousyysuludusiieg Tnsludinvesmansenunia
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n3ouriu (Global Simultaneous Shocks) Fefanssunsuanfingavzinniouiusgliuazideged



HTasesimmuanusuloreamsusatulaeiulsaandelisalalsul 111

anavegreguussilianarmduingimaasvgiariilan Guieswisssmalne, 2563) Tudruild
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suvilonaiarleduadu Wudu luddwndeuidymanvesinidewasvesnananniiniay
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M990 1 IudUlsuazdldeTinluiinisssuinvedsa COVID-19 szaandl 1-3

3¥ARNNT3ITUIAVRLA JuaugUaenelud dwuduietis Swudidedde
CoVID-19 ludszmalny (W) G (Aw)
szAenil 1
4,127 3,817 63
(u.A. - W.8. 2563)
s¥aenii 2
- 24,865 23,623 34
(5./. 2563 - 4.A. 2564)
szAnil 3
130,929 81,459 937

(1308, - W.A. 2564)
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a v o v oA o v a X o v & cav X = o
n1a559nrlA e desiunuanazAusoutvaInNsAnelfalalsun 2019 Aelu s1W3del Fa
wwwnensmAmAanlatelagISaunRiugnisel (Contingent Valuation Method: CVM) #ildlunns
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U, Z1;9=V{p,Z 1S +u 2

wenIndademaasugiauasdinuudy Jadeuednngnideniduntuileiduessadselovily
ausaeduiglanaasugiia deiedndunnuraimeiouiiindu () Wy ANENYUYUI0E19UBY
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AU=U(p, Z,1;9-Up, 2% 9) (3)
AU =[Vlp, Z', 1 - WTP; S) + py 1= [ V(p, Z°, 1; S) + 1o ] @

A Lo A Y, L‘flummﬂmmmﬂ?{auﬁLﬁué’umi?ju (Random Variable) nounazwasnshasuindu
frnedoidugud uazdnsuanuasetadudass Tnefuslnadiileaasfudaunis WTP) uielsieglu
seAuasTaUsElemiauiy 39 Cameron (1988) laneneuesuelnglduunanilsiduaildsemesouiie
Usziiuan EWTP) Tagldnsuszanasaeds Maximum Likelihood @ sanunsaesunanunanues Cameron
(1988) lassannis (5)

WTP = BX + p, (5)
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1ng WTP Aenameivainnuidladne B Asnamesvesmdulszdnd X, Aslnmesvasinlsdass
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Aowithuuuaeumuatiutsdluiutesa IfE msvnaeu (Pretest) wuuaeummFILIL 92 40 Lila1
Fofanatn wazdwuuasuainu1UTulsudluneunisiiukuvasuauatualmiseeulal
Tnswvvasuauililumafusunadoyalumsisadsdiinunis susesmsfinsanasessanisidy
Tunywd waglasumsnasanlasinsidewuueniiy (Exemption Review)

wuuAeumailiUsEneuse 5 du TneduusnaoummnAnssuiazanunsevdnlunsdiiudia
meldaniunisalnissruinvedlsn COVID-19 daufi desaauniuiA safuguainuaganslunis
Swmeuna duflanuaeuniunmdmiudilafeniulsa COViD-19 dwiidaeuamanudiladig
dmiuiadulunistesdulsa COVID-19 uazdquaaineiludayaduiasygia-danuvesinau
WUUAOUNY

nMsiAs1eidaded tuaanudaladtednuiadulunistostulsn CoviD-19 luafsi
liuszgndldnisimsieianneelndn (Tobit Regression Analysis) fiwaunlag Tobin (1958) avene
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¥ v o aaa o w

wnwuuaednsdn weldiudeyanduusmuidnuaeiddndiauy wag/v3edndningts vie

ANay

fifiteyalsinsunni 1Wu nsdiideanisinsizdaildselunisde Yadu uazdingusedsunsdiy

& I3

Lidanudesnisde Aaglifideyarldinglunisdeiadudainaty nierdunadanaindu o um

R

Y o

Fuegeitldfideyaduusnusenin fegeiifinsinneu (Censored Sample) Fasognaranann

U

Fndudosgnihundmszidiag wiedariuasilvidndulssansfivssanallfioudeueslidenndes

Fanuveeludoyaniaasugenans lnedinisauiaaimsiwesazlditneanuuisnidugee

a

wuietuiuLuudaednsln (56) wagydun, 2543)

q

v
Yo A

WUUINa090n088 N0y wansAUduNuSZLaulasadl

L ; WTP <L,

WTPi = {WTPi* ; WTP > L

o WTP, unulentudosles (Link Function) N185197ulaggunisanaoeidadu

VVTP. ) BO + Blei + ... + kaki + 8?

~ & o a o a = o a ' a s &
187 Xy, Xop oy X bUUAMUTDATEAIN 1 AUDIAN Kk AIN1575085 Bo, By, Boy - Pi LU

4

duuszavdnisanneenlivsiual uaz € mnummvaamﬂﬁauzju InedvaauuAuiedtun1sinse
nsanneY YuRe € ~iid. N0,0%) ynewes i =1,..,n (BH5nu Ainsa, 2558)
o Meeeddader svunenu ‘ﬁLﬁ]ﬁ] redwsutedulumstdestilsa CoVD-19 Tundaiile

Usrgnilimsiimsgyiannesinin faaums (6) uayeazdesewinuusiiuanisnsim 2

WTP, = ay+ ay; PERSON; + a, BEH; + a;CONCERN, + e, (6)
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PERSON,  winimeiuanstiadefiugiuduasvgiauasdsaudnud | vosnguiaegned | Ssusenoudem
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il (3) Gungusneds duusidusiuiau Tne 0=ldldodoey uay 1=01dbey
BEH, nmesuanitademengAnssuiud i veangusiogei | FeUsznaudeduysd
belief  gUnuumslEFImvdansszuiaveslsn COVID-19 WWusuusiu Tae 0=lilsiwasuuvaslyan
i way 1=wAsundadluanniiy
worry pufnaimwesziilenadulse COVID-19 Wududsvu tne 0=Lifva way 1=Ana
change,  msldwmuglumsPumenoulazna Iz UIRTslsA COVID-19 Amusli k=1, 2, 3 neds (1)
nslfsnassuzfumduiinussriutiiowasndinsssunvedsn (2 milisamsaetou
M352U1AvedlsA windnsseunldsadiuduiunsduiinusedniu wae (3) msldsadiuda
wundludiasziuianeusasvdanmsssuiavestse il (3) Wundusneds dauusil
Duduusu o 0=y uax 1=19
freq, AT NS UMD U UNEI1NAANNT5EUP8dsA COVID-19 Auuslyt k=1, 2, 3,.., 9

anefis (1) eenantiu 1 Jwduann (2) eenanntu 2 Jwduanm (3) eenaintnu 3 Twduenv
(@) eananUny 4 Twdlawi (5) eanantnu 5 Twdam (6) senantiu 6 Twdam (7) een
yindunniu 8) senantuliudueu way 9) Wldeenaindiu sistlimueli 9) Junqusndda

Fawusilusiuusiu Tow 0=llly uee 119
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A1519% 2 (si)

fauds AUNUNY
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conce AnusszinAensmlluianelianunsalnsszuavedlsa COVID-19 (Azui)
know Anupudilaigiulsa COVID-19 (Avuun)
beliv, AnudetiuneUszavs nmmlumstlesiulsavesindu fwuali k=1, 2, 3 vianeds (1) wWeslu (2) il

ety waz (3) hiwdla sistitmueli 3) Wunguensde iWuduusiu Tae o=llly waz 1=l
inject Audesnsdniadudesiulsa COVID-19 Weinsdaldaiadu iluduusu Tng 0=l
AaNT380 Uag 1=ABIN1330
ag AR
" a £ sa & o a P
ay, Ay, Ay, ANFNUTTEVTVDIIAW DIV UUA LU TOATEAUN |

e, AANUAAAARDY

NAN153Y

HamsAneuUwendu 4 dauldun (1) %aaﬂaﬂﬁugﬂu @ eudsladedmiuiadulunistosiulse
COVID-19 (3) Hadeiirmunauiislasedmsuiadulunisiesiulsn COVID-19 uaz (@) mudniiiu
Aentutadulunisiesiulsa COVID-19

1. Yeyaiugu

a

nauiegsdulug i umandgs (69.60%) o1g1ade 39 I n1sAnwiszauliyynd

o

(43.60%) T10lddmyanalds 44,300 vnAdeu s1gldvesnseundaedeUseana 111,586 U/
o Sunuaundnlusseundiafisvszinu 4 eu S5 uandnluaiadoudiiorgunni 60 uld
1wy 1 Ay 91NN/ mTivesdy (38.00%) useAuguamiuuisnienyy (53.80%) laidl
omsthevesngulsalaifinrodnss (NCDs) (84.40%) usrnluasauadail (57.10%) dulnyvissiu
violaevhUseAuguamiAsafunisusiufeannlsa COVID-19 (55.60%) uazlsifinulunsouniivie
faeataevdeiastaedglsn COVID-19 (99.70%) uwifiauiainaeiloniafaidelsn COVID-19
(53.80%)

2. anudnlatedmsuiagulunistesiulsa COVID-19 vesnguiiet

Y
a A A o o

PNUANIANINUAITIN 3 U1 Sdedlingudiegrsdneluiiedeiadudadesiulse

U '

COVID-19 fingusagnadedasay 47 Aluianuduladnedudmsudedadu Tuvuenondasas 53
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wulageiedadrdudalunistaaiulsa COVID-19 Tnaaianuinlasnetesfanidumanawinniu 99
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1 dl 1 o 1 1 q' @ 1 ° [ v A o
UMABAY WINTEAWIIAY 10,000 vnsieau Atadeanuiulatiedmsuindulunisdesiulsa
COVID-19 annqudaegeiifiulagnewingu 1,502.20 uvnseau lnenguildslagnglugig 500-1,000
UmAeAU J31UIUNINNER Andusesay 52.30 s99auLAulaTwuINNI 2,000 UINAAL AnLdy

Seway 16.10

713197 3 ngusiegduunmumidlatedmsuindulunisdasiulse COVID-19

anuinladne (Umdeaw) AU fouaz
lafuladneg 326 47.00
wWaladne 367 53.00
Hona1 500 48 13.10
500 - 1,000 192 52.30
1,001 - 1,500 19 5.20
1,501 — 2,000 49 13.30
111171 2,000 59 16.10
594 693 100.00

3, Yadefifmuarnuddlaiedmsuiadulunistestilsa COVID-19
Tunshieseidaded mmuannudslasnedmsuiadulunisdestulsa coviD-19 1¢
asIvERUAInNd NS sEnIneiauls (Correlation) wudnldfiAnlaiu 0.85 adudalufidam
Multicollinearity sauvislauflodamn Heteroscedasticity ﬁ]ulﬁﬁi’fayjaﬁmmsauﬁvmﬁmiwﬁmﬂ
flan wansFnwInueTEi 4 wud Asedudeddynsadftesas 90 Yadefidvuaaufaladne
dwsuiagulunisdesiulsn COVID-19 Usznaume aunszntindenisaiuiinnislaaniunisal
n333U1AYRalsA COVID-19 (conce) n1siiftheidulsnlifndadosilunseunsa (fncds) n1sifaies
vioauluasauafaetiamelsa COVID-19 (becov) Ammsanudilaisadulsa COVID-19 (know)
nsifesiuinfrdursiuszansamnlunisdesiulsn COVID-19 (beliel) Anudosnisininduliesiu
15A COVID-19 lafin1sdnldnindu (inject) i (gender) Srurudiildsunisfinw (edu) selédn
yAAa (inc) nsusyiuguamiuuIwvnienyy (insura) LLazmimﬁ’aagﬂuﬁuﬁlﬁ]ﬁzi’ﬂqa (col2)
Huilthdaunad nguiegsiifirnussemindemssuiuiinneldaniunisainsssuinves

=2 o

15A COVID-19 (conce) N uily avazyiouian1sliaudIAynion158ous Ui 10UnTI8989n19

v
Y v @ v a

syuInfienalinansenusamieamseaulnddala alu n1slianuddyretndud adunsoile
Mndierndnszaunsadesiunazanainugulsedlsnssuinla e dintunie uavasviowluds

anusiuladnedmsuiadulunisdesiulse COVID-19 TtlunnTumiaunediu
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Tuvaed ngusegreiifianidulsaliifindedosslunsouns (fncds) Tuuliuitozifuladae
sotndulunmstiostulsn COVID-19 mnningusegnsitlaiffthedulsalifasoiosiluaseunta sl
Junsrzdn Tsa COVID-19 %LLammmsﬁ@uuiaﬁ’u;jﬂaaiiﬂlaiﬁmsiaﬁ%a%’qmﬂﬂdmuﬁﬁqﬂumwiwma
Undinaly Fsludnivinlinguegeiififvaedulsalifadedefilunsouasalimnuddysonis
fostuanuidssinmsiialsn COVID-19 wipnsanauuLseIshnile COVID-19 Triuaunin
Tuasouafr Foilidianudiladordetndu dearndnazanunsateaiunisanaanusuLsIveeng
Aaudold unniinduiiegeiliffuasdulsalifndedesilunseunsa Fendretunufnuves
Garcia and Cerda (2020)

msfinguinegrmienulunseuaiaaeUieielsn COVID-19 (becov) fuualiuitazifulatne
aofadulunisdesiulsa COVID-19 founiingudaog i dateanisnulunseund liiineyaedie
T3 COVID-19 atlonaifumsedn ludisseznaffivteyansided feyaieatumadulses

=

lunquiiiimevaeaislsa COVID-19 §uiilyinnin nqudlsgsiidiewmisaulunseuniiasdienie
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15A COVID-19 Fam1aidladn minimedassaelsn COVID-19 azlufnosndn ddluduilvinlingy

FregralillgTanudosnsudelinnuddyiuinfumszideidiesslifindedisn dufu Fuili
nauiesnguituwliufiazianusilatnesetadutiosninguiedsiiduemdonuluasouat
Livatiagaglsn COVID-19

naustegaifiawianudilafeatulse COVID-19 (know) snFuasdiaudslagiedmiu

o

Tagulunisdesdulsa COVID-19 wndiu isdoraduwszdn anudanudilafedulse COVID-19

Qe
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w agvieuirnudilaferiunisdesiulsawaznsanainuuiswedsaiiussavannliuuasfodlsd

= ‘fJ = =

aguduesesdolunstesiu dulu Wenquitegraianuianudilaifeadulsa COVID-19 unTu

=

€

Fedoudianuidulatisdetafud uduedesfielunistestuuarannuguussoslsauniudae
FsaeandesiuauAnwives Garca and Cerda (2020)

uenantl nauiegiiauidestuin Taduiluszansnlunstlesiulsa COVID-19 (belie)
funliuifilatdedetadulumstosulse COVID-19 innmingushesilsula sl Wumseh
anudesiudeusravsnmvesipdugesniliiaueansliinduietosiuamndesainlsa COVID-19
Fevilingusegafifinrmidesiuinindussiussansamlunisdesiulsn COVID-19 1¢ fanuidsila
Preseiadulunistestilsa COVID-19 snnninnguitegwitliuila Seaenndeafunudnuives Yeo
and Shafie (2016) #inu31 sirunduaznseousuindudestulsaldidenson Tnadeanuidsladie

N ]

vosszyyuiiiseindululssnanaigy
wananil Msnngudegniiaudeinsdnindulesiulsa COVID-19 (inject) avviaudsnisiv
Anuddysietndu Javhlimnuauladiedelildsuipduiivwliniunningudiegne lddenis
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Paulafie nquieganendduuliufissiduladnsdmsuindulunstosiulsa COVID-19

[

fosninduinotnameney atoadunsednlivdaddnuusineutinagldldludomomunm uax
aenndaatunmsinwidasnnumseviniinuimend danumsevindenisiiluiinneldanunisaims
ssamedlsn COVID-19 annminmamsluununaussdiu fafuenadululédi defimmumssminann
ogud Tdimatlestumssnmsindeldreutneg SuimeiliAanad denudilaiedmiviady
fl#lunstaafilsn COVID-19 esminngusetamey
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MITTUINKAZANANTULIaLtsA COVID-19 19 Tudwifuiasidumanaddgivilingudisgng
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Aupeingg auiaimsgeiadulunistesiulsa COVID-19 vainguiing 1 iinanTumIe Haenndeiu
UANYIVBY Garcia and Cerda (2020)
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Tagulunistesiulsa COVID-19 wnninguétegailifivseAuauniniuuseniensu

nauiiegeAuegluiuiiinseisge (col2) dmnudsaveamssyuiafiuinnit 8nvianisld
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519N 4 wanmwseitladefmvunenuidladtedmsuiatulunisteaiulsae COVID-19

fruusdase AduUseAS 1 P-Value
A1 Constant -6740.283 0.000
belief -7.545 0.973
impco -223.281 0.346
danco 263.794 0.405
conce 43.255 0.067 *
ncds 90.403 0.691
fncds 497.039 0.007 ***
insco 100.803 0.627
becov -2948.298 0.000 ***
quara 336.707 0.471
worry 214.448 0.230
know 319.399 0.013 **
beliel 534.346 0.067 *
blie2 -712.812 0.718
inject 1948.215 0.000 ***
gender -508.892 0.020 **
age 1.187 0.928
edu 114.742 0.005 ***
inc 0.007 0.001 ***
mem -57.621 0.248
insura 423.801 0.032 **
changel -200.481 0.457
change2 582.743 0.106
freql -42.147 0.952
freq2 594.414 0.379
freg3 766.342 0.253
freqd 199.021 0.758
freg5 26.732 0.966
freq6 115.635 0.858
freq7 171.778 0.781
freg8 -16.965 0.978
coll -159.234 0.424
col2 1175.842 0.002 ***
Log pseudolikelinood = -482.7383 Pseudo R? = 0.0279 Number of obs = 693

N o o

MR %, ¥, yeila ddudAynsadansyauanuleiuiauas 90 95 wag 99 AUA1GU
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a. amuAadiuRiuiedulumsiestulsn COVID-19 vasndusogng
93197 5 wuin nguegsdwlng fesar 55.00 liuulefsnnudesiudeiatuindl
UszAnsnmlunisdesiulsn CoVID-19 18 wazdifisadenay 15.20 wifuiidesfusdotnduinasd
Uszaniamlunistesiulsm COVID-19 1a aghlsinu udainguddeg1edulugazluvulauay
Lidesiusieuszansamlunisdostulsa COVID-19 veeinTu wimninisdalidaiaduiiieteaiy
15A COVID-19 nqudiregsdnlugiinnudenisdnindunnanuinis Seeas 72.00 wagingudiogns
Wiesforaz 28.00 wirduiilidosnisdatadudmiunisdesiulsa COVID-19 luduigouasiiou
farnuinaveanguiegaselsannaladued1ad
drumauadinguiangndnlngdufiseiiudmiviadude wWeteaiunudssinnisia

15A (94.30%) 59989U1A D HBIN15YWANNITIEUINVDALTA (63.50%) kazdoin15navuTTInUNR

(61.30%) luvaugAidAladulagedudmsuiadudwlnglinanadn \Dunidiiivesisnalsdedn

ataininmsinwingrvialiuilszvuegudl (33.50%) sesawnie Analrinduasiinadiafes

AREUNN (23.70%) waziden1Elisiua Sgamsihldudinanudeiaduliiuussuasu (17.00%)

M990 5 anuAaiuresnguiegafeaiuipdulumsasiulsa COVID-19

578015 AU Youaz

MswetiusaiauInvzivsyansawlunistesiulsa COVID-19

LiFeri 207 29.80
Festu 105 15.20
Tluwdla 381 55.00

52U 693 100.00

museIN1sanirdudesiulsa COVID-19 Wisiinsintranindu

lad@menisie 194 28.00
F99N1580 499 72.00
Fip}V 693 100.00
AuBuRIedmsuiatulunmstlesiuls COVID-19
Tigudane 326 47.00
funane 367 53.00
3 693 100.00
awmreanrnaulatieRudmiunmsdairdudasiulse COVID-19Y
- itedestumnundeninnisiislsa COVID-19 346 94.30
- eifudiunildlunistisannisszuiavedisa COVID-19 233 63.50
- Formmnduniidiaussiuil dunfviieuraedigdaimsssuavedsa COVID-19 225 61.30
- miﬁmi’ﬂ%uﬁ?uﬁlﬁﬂiﬂ%ﬁ%ﬁmLﬂu;jﬁiw HUENNNT Benefidiary Pays Principle 75 20.40

- fesmsdninesmsUesiunuedisiiluey wu maiuszezving msldminn Wudu 71 19.30
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M15197 5 muAndiuresnguiegafeaiuirdulumsasiulsa COVID-19

S8NS AU Yauae

- Buq W doamsudauinseaninfuvesiguazsesnsliiganiadunsliinelies
Tnensa ilelesiuinvesmiluaseuntrannlsn COVID-19 uaginduannsnanny
Juuswwadlsanarn1sdediala Wudu 8 2.20
avmramsirdulalitieludmiunsdairiuloriulsn COVID-19 Z
- MsdnataRmssumsinymenuia nsemeaeldanunisallsaszuiadundii 232 33.50
29957 Usspnaulimsdendoldu masgaisdnassiussanadmsuuinisindu

wiedesiulsalifiuuseansunnay

-swlates/Lifiseld dosUssndntu 85 12.30
- SemElisgui Ssenshmeldduiundetaduldiulssro 118 17.00
~lidehirdursiusslevivesiulse COVID-19 ¢ 50 7.20
- fnadintuenalinatiufseaunn 164 23.70
~Bedewnsatesiumsanidelsa COVID-19 Tdanmsileatunues 63 9.10
-3 Wy SedudillldSunmavnaevediusyAvBam  ndidunneaniady 8 1.20

wadeasguat AN Tidaneu Wudu

vangwe: VY vnefia aeulduinnda 1 Ameu Ay ANTeEazAILINAINERd WA UYDINGY

Megnifenmeuluusasivanalunguuesininuguiste (n = 367)

7 ywnefis seulauinnda 1 A1neu Ay AnfesarAILINAINdRdIuAINBUTBINGY

a A

iegfidenaeuluuiazianalunguueitlidusine (n = 326)

nsanUsIeNa

B3 '
av a A =

nuIdeillavszendldnisiiasiesianasslndn (Tobit Regression Analysis) wiadnwidade
fitnunanudilagiedmsuiadulunistesiulse COVID-19 Fanudn SUadeursdaiidwmaludia
navnseaudilatiedmsuiadulunsdesiulse COVID-19 Fendnefumuddedug T nsd
fhedulsalifadedosilunsouats arwiardlaieiiulse seld (Garcia and Cerda, 2020)
Anudetululszansnmmestrdulunstiesiulsa (Yeo and Shafie, 2016) wagns@ney (Yeo and
Shafie, 2016; Nguyen et al., 2018) agnslsfAna {]ﬁamiv‘iwisﬁuqmmwﬁuu'%ﬁmLaﬂﬁtjﬂumuﬁaﬁ
damameuinsennudiilatiedniuiadulunistesiulsa COVID-19 Fednudafiunuiseves Neuyen

o

et al. (2018) Ainui nsiivsziuguawasilinnuduladevesUssrvuiilise tnduanas
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JaLduBLUY
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aglsinn nuidedfidedidadeluldssyussian/aie/hevesindulingudiegrmsiu
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Feorwilienenudulatnefinguiegananseanuniduaiadslaesi ldldasiourmnuduladiny

o v v A ! ! Y @ v a a o . ! v ! =
ﬁ?ﬁﬁU’Jﬂ‘UU‘UiSLﬂVIWN"] bYU ﬂ’]Lﬂu’Jﬂ‘ﬁu‘UHﬂﬁ?iWUﬁqﬂiﬁJ (MRNA Vaccines) NHUAIBYNBIINAINU

¥ ¥
v A=t Y

winlagnennniriaduiliaigenie (Inactivated Vaccines) 1udu fsiiu nuideiifsfidaiauonugdisil
1. Wesnwan1sfnwinuindadeaiuaiug anudilaiieadulse COVID-19 uagsedy

msfnw Wuladeifinasennudiuladedmsuiaduliesiulsn COVID-19 waznguiiatsaulvgla

ee 2D

= o

wilawagldiwesiudousydnsamvesinduiiley

@

W Sgura/mibenuiiisades sauvuanaduiui

<3

=

Wedevausuvesruludenu 1y wind warilernaaulsaseuin Tauiseaadasluny i/ gy

Y

(paw) wAvasINsUsEmduiusiiainuiuardeayafediuingulesiu COVID-19 wialinau
Weduduuszmvuisanudndunazdeddindu deeradililadinmsdseiununimuieuszansam

lusgAugeaaneldaarunisalanidudeiianisseuinveslsngdilnegialsa COVID-19 wagAIT

1Y o

asueludaauialselevitasnadnafesataindulailoilSsufsuiuainuaunsavesindulunig

' ¥
SNaa A

anANAAERINANNTUL TR INsUILkAzansnTIN s deTinlunsdinfaennlsaseuinla sIume
Bnssulledunatnafesiionaindy ielivssmvudanudilosaseiuin Tuanunisalgniduves
nssvuiaty Milasuinduiudenaaglilatnsuseiununmlusedugen udavyinlvanunsoanaiy

Jusswetonstswazannsdedinlauinniinsnlidadadu Nedlielilssvisulinnudetuly

o o a LY o

msdsuiaduluszauiiazyiiinlugiiduiuny suesilunsuidgmainlse COVID-19 Thussmmun
veaald
2. nuanIsAnwIinudn nqudledwdulnglinnudusdte dusuiaduielesiuniy

@eoga1nmshialsa COVID-19 Tudaniwinisdaminduluaaiunisalgniduainlsaszuinazifunti

o [ °
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sudunisla 1w Usssvudanudesnisiaduludieonseuseinni ssluladamlmduteduiugiu
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3. neansAnwAnuIIMsUsEfuguamiuuisnensutulladeniaidmueanudulode
dmsutatutastulsn COVID-19 vy lusunanuismontuiisulssfuguamasfisnsannisuinis
Tiasevequisnsdifiinnisszuinvedsafindodug fiorainduluowen uavadnidousziulsd
AsauAqu Taudsnsuseiuguamludonisdaiadutiosiulinssuiasuinanlsaiadeduy Tu
suansy Fadunislinmaensudunddiusnilunsudauinszvesniadslusuanlunsdliiia
anunsalmsunssruinvedsaindedus dely

Mnnsinuideinuidadenisiiiadlalunstmueeudalatisdmiviaguluns
faarfulsn COVID-19 Aoanuideiululssansamuosiadu fafu suidelusuianmsdnusiod
Hadelaiidnadonuidesuluindudniunistesdulsa COVID-19 Tnslanzindui spianldidu
faduugnliiussrneu sasorafinsaniladeifnadenisinduladutadulssianene edilu
ounem SiAnanumsainisunsszunvestsaindeduintu masgaglahdadadanaiuiniansan
FausunmadenldTadulunsliuimsunvssmvusdely uenanddsaduluidosnnasaudae
(Co-payment) sewiauszrwunazniasgiiudnuummilsinisinisfne eliussvvuiidusa

Tunstesiunues uazilunstivannseinunisadweiniasslusuian
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ABSTRACT

This paper aims to assess the effective adoption of electric buses by Bangkok Mass Transit
Authority (BMTA) in the Bangkok Metropolitan Area to achieve low-carbon transition in public
transport. In this study, the economic model of the total cost of ownership (TCO) is employed.
TCO includes private costs and external costs from greenhouse gas emissions and air pollution.
This paper also adopts the TCO parity model to analyze the long-term competitiveness of electric
buses and assess the effectiveness of government measures to promote the use of electric buses.

The results shows that diesel-powered buses are much more economically competitive
than electric buses owing to the high purchase price of electric buses. Therefore, if the price of
battery, which is a key component in electric buses, tends to fall, electric buses will reach TCO parity
and be able to serve as a cost-effective replacement for diesel-powered buses by 2022. If the
government aims to replace diesel-powered buses with electric buses immediately, this study found
that the zero-interest loan program for electric buses would be the most effective government
measure. In addition, if the useful lifespan of electric buses is extended, the electric buses will be
more economical than other types of buses. Last but not least, the public transport will be
transitioned toward low-carbon economy immediately if the government restructures diesel prices

by eliminating the price subsidization through the Oil Fund.

Keywords: Public Transport, Fixed Route Bus, Total Cost of Ownership, Electric Vehicles
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Fasoludsena uasdusainunisinssanddmsvnsaliidandvarenuda® aunves
LummeIRMIzaLazdsdivuInAg sl 320 Alafaddalue Faduranrugiiismedmiuns
wfansafvnieiniuszesnisedieden 250 Alawnsdetu ngldfemasewinems esainns

o v A

iasynimslunsdlsalavarsidudediamnsavilasnlutagdu Tnedawngdrdgdeo anm
nsasvswazlassaseiugundsligednny’
wonanil iesnUszmalnedlifinaniioaswassalagans Snvissailoassfivnalunaindu

nsvggnsailianansatluliuinslaudy wazannsdunivaliuseneunsidusanuinerynisls

v
U

5 psneaeeassniinanausiuiaduusEndanad Tul w.a. 2558 ased 2 saun vaun. levnasdiesaain Edison
Motor Tutl w.a. 2561 waglud w.a. 2562 lannasdslssalaeuseningdd

¢ Ysznirdndonsausnagly Usena 519 TOR dntenseudndnsdausalagansluiln d1uiw 200 Au (A3ei 2) Tul we.
2560 flouarUsuilhdeanawnie 35 Aulull 2562 uwaziUdsuguuuununisg 2,511 Ailul w.e.2563

7w o . | > Yo g o Y
Joyannnsduntval s1Aaregusvim 4-5 auum glsuddldrnansi 4.5 duum

8 o & P N | ° 9 & A
TOR dndansauindneweusalauansiuii S1uau 200 fu (AS9R 2)

? Jayannnsdunvaliddnduglviuinisiiuse vaun. wasiusenaunissalagansuseamaeniu
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Nugegavessalasanstuiuaninvesiuvad (Chassis) vislasesn Famndalasssadsauysaifianunsn
ilydfuusafiethsanduanliuinssold daasedesolasarslunguiaeiengnisldonudseana
20-25 ¥ uags1mvieste a Uaavhewiiugud (R = 0)

nsfuuandemds (F) axlifoyaszermanioudiied lnsfuinanssesmeistusaes
solapansliihiidmusl lulssmadadesalneansinilves vaun. fwihiu 250 Alawnsdetu dedu
sypgmaldauseUiariiiy 91,250 Alawns wazsmualsalagansianulsennssoemaiariimu

edemadliriadevessauneudnlud e, 2562 Tnefl enfg NGV wihiy 15.9 uinste
Alan¥y s1Atinsufien B-20 1451A73 8978 Business-to-business 1¥i1fu 18.95 UmdeAns e

[

fgmmalulivinty 2.63 vmdeviiag Fududnsmudsenmavesraiznssumsuimsuloutendau
Amuslifisnaasiiteduaiunisldnusasudluih

fausiilunsdiiafian snadudiemdanuasimmanmmesssddrusalasasusias
UszLnnlnenuaslitadesineg wu anmasasuwiesauu anmeina wgnssunisdud Windeudu
Lidnazldsalpeansuszanlafniu egrslsiniu TunsUfUa nmsveasdddaunieldnismivauilady
#naq Windouduildonuasddunugs Tunsfnwid3sldmmualisnsdudiendomawessa
g5 l91A3 0soudRLIYa 50la8a1s NGV wazsalaeaisindi winfu 3.14 Alawnssodans, 1.59
AlawmssoRlaniu wag 0.88 AlawmssioRlatnddalus auddu

seaztdenrgesnw (M) T%Gi’fa;ﬂaSwaﬁwmé’mﬂgsﬁyﬁjsdmams NGV U w.. 2561 wageu
Anwuuimanisussdiusunuasalagansiiiuasadentijaveantumalulagnss aounaian
AaMMsaIAnsE (2559) (g31azidunlumsunianuini 1) wazdmunengnisliaununne’
Ty 10 U

aenilesel () dAwinandnsinenidede laglddnsinenledmiugnaselgdus

o
= v A

agn (MLR) tad olud w.a. 2562 (Mniuiesas 6.03 1l esannsddiTnd esalasarsenadu

U

t%

vaun. 19 videuiEnienvuiivuzUszyalunisdamsolagans uasdmualigdamsalagasuszdmg
finsmadusmtduiiouiunistesnsuivihlludndiuiesay 15 ves1A1b0
Andeusziudorod (S) fuuannnsaunilisalnsansnnussnnieUssfusomiloutuie
Useiugrugudniateduny w.s.u. Usstansosudlagansmng 4 Ussiansosudlagaisiiu 20-40
s anuisvunllasdninnuaaznssumsidulardaaiunsseneugiaussiuste wagissiu
measiasle (Usefudu 3) mumﬁgaﬁ%ﬂ'u%mvﬁﬁu 35,360 umaay'!
nEsnewivseshd () WhlulumamsessdygRnsuudamaun fifnualidafunSany

U1INITOEURA iﬂimamim%wuﬁaL%%Qﬂﬁmﬁuﬂaz 2,900 UM ANUBASIVITONLUIVTING 9651

100 2 o v A " - . ,,
dns1audasweasalneas NGV wavsalneaisiningredsannnanisiiusalunudnwivesaanvumalulagnssasy

InANIAUNMITAIANTEUL (2559) Larsnlagasileaann EMEP/EEA (2019)

1 Jayannguduinisuseiude Wuil. lusnines
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7.001 Alanduduly Tuvaedt salavans NGV laSunisanngeuiwmidsandnsifuiusalagans
wispustealusns 1,450 vmded warluvaedisdewiniunside SlifiusenmasnsniBeueus
Twihiidau fafu Swendlindsooudidmiusaloansimiihivlusasieriuyihuseleas NGV

Snsidnan (r) dmiuldlunisdnayadtagiu aufnuidldsnsmaneuumiilifinnudes
(Risk Free Rate) Tusnsn¥osaz 1.95 Fuviniusninaneuwuius UnseouninguaInsensen1snds
Tudsuuszanad w.a. 2563

AUNUNANTENUABUBN

miﬁwmmﬁuﬂqumaﬂiwumauaﬂmﬂﬁw CO,, CO, NOx, HC way PM mﬂmisﬁ’mﬂﬁauiaauﬁ
(Vehicle Operation) a¢ldpnduuszansnisuaes (Emission Factor: EF) (n$useflawing) vessalagans
flsalazsalagans NGV 91n EMEP/EEA Air Pollutant Emission Inventory Guidebook 2019

A1 EF 203 CO, INNTTUIUNIHAMTBINES (Fuel Production) vesinfufisauazfng NGV
D9BIINBIANITUIMITIANITATOUNTZAN (BIANITUIITL) NRUALAIINAY 242.31 way 754.4 n5u
Aeneldemas mussy wasUsinansUanUass CO, nnsuantninlul w.e. 2562 Avunli
Wi 478.0 nduseRlatnddalus Inededeansesunisuaes CO, anmskngdsnudsssd w.a.
2562 989 FUNNUUIEUIELALURUNGINY ATeNTINEanY agelsiny srsinnsudes CO, InHER
i lueweaiinnltianasediwsioiios andadrumsnanlwihanndsnumuioudfistunaun
nswanliiannlsslifidnuiiu msanuisesmuslrnisnanliing s we. 2563 Wudull fns
msUaeefne CO, anad waztdulumuuwnuiauiidanisuanliirvesUseinalng w.e. 2561-2580
(PDP2018 Revision 1)

Uinaansuaiivnniazgnisnulasduindulusanaduumlagiildlumuees 93 dsquns
uazAng (2562) ﬁmﬁ’mﬂaﬁmaﬂswwaa CO, MNASANIUBIVDS United States Government
(2016) wag Carbon Brief Ltd (2017) ﬁwmmzﬁaﬂaﬁwamwmm CO, f;?ﬁLLGIIﬂ A.A. 2020-2050 wag
21ABLAANANTENUTDIATUATI YN0 INIAIINMUANYIVES Song (2016) Mntuddndnnisdnelou
dnwauz Unit Value Transfer itoudaafunansenuluguanaiuuim (@unsagariildanalunsa
AMANLINT 2 uae 3 uwazseaiBunnsiualy Jﬁ hazAMe (2562))

suuAguildlunuudaasanisansnavesfuyusslunsidudves

Tunununilldtmunssernaiilflusuuiaesanmsateniaves TCO aglusenined e,
2562-2579 Friuiaioaruaman TCO fisdu 18 A dnfusnlasasusazUssinn lasagaiiefionn
7O Tul n.a. 2579 wagtmusliinadensessalsarsiie 10 U (N = 10) Jawhiuszosiianfugn
dyyussTeNUngesaves vaun. ﬁﬂﬂfumiwmﬂiajﬁhghLLUiLLﬁﬁ%ﬁ?ﬂ%éﬂ?jﬂﬁﬂ W.A. 2589

uAnwd fvuslisiandevessalaans ICE lusunaniisimasd luvariitinualisianie
vossatavarslvilueuanudsunlainiusimuunnes 1nefl Bloomberg New Energy Finance

(2019) WUIIFAHUAKIBTIZARAIDENTINT WINTIABERALNTT 1,000 USD sontatnsidalu lul ae. 2010
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WEeRI1 100 waz 61 USD soRlatnrtalus nelul ae. 2025 way 2030 auddiu agnslsiiniy nns
anaves1ALUames iuluusnan satlutaed a.e. 2010-2020 anwdsiosas 8.9 Tul A
2020-2030 dedesay 7.0 MuFnndssauudlisnsnisanamat a.a. 2030 Wuduldmdedovas
3.5 lelagvioufialndnfndnunaingiuisiurouunnes

51718 osalaearstudi ¢ + j dmsunisduanen 7O Tueuran fuamain Pyj=
Pyt + Pgattery,t+j Tnoil Py, Aesimsalasans a U7 ¢ fisslismuunned uas Pgattery,t+j A
AuuaneIiemhelulf ¢ + j guiumauquuame’ wazuiudiliduanaiuumlngliaade
Snsuaniieunesd we. 2562 vessuAskAUsEmAlng (31.04 Umise USD) wazauudlinisidn
uldenildsueniunSthduasanSassweniin luvaisit fuussun Aldsunanssnuainsadeves
salpganslwiifimnnisaiinezanadusmnanie dudeusia wazalddenondeiianasans iy
‘1’7ifj Tovag

dmsuuuldusammasnuluouian 61989918 n N siAUlnveITIAIMassuluoulan
finennsallag U.S. Eneray Information Administration (2018) wazmunlisiaisiuiiea B-20 uay
finw NGV Tmadeesas 2.3 fet luvaziisnsAlwlalusniosas 2.3 w0 4 T suseunisfiansan
Tseas1ednsanlninvesnaznssunsiduianismdsnu eswinnsudaliivesinedianig
sysuvAfisnsdsmusanituiy Swmalidurulunsndsliiuaze ftldSunansenuangian

U a

Jnsfuavlunanalanlnense

NaN15298LLazN15aAUS8NE

A19°99 1 wansran1sfneily “nsdigu” leewuinly “nsdinlusiuduyunanssnunieuen”

' '
I o a

A1 TCO #anlalnsvaIsalnganssASaseuimea B-20 JA1eniidnagi 14.9 umsanlailns 58981850

q U

'
1

Taganslutih 16.4 vnseAlawms uazsalasans NGV dengsiigregil 17.9 umsedlamns uanslvidiu
Jvnnliilsfsiyvasnedouuazaafivniseinia msldsnlagasiadessudfiwaiiniuduadu
Funuonsulunislinuaniian wagldiieusalsansiniihogifivadntosvindu esnsalasans
figadnadniisolasansiiil dwalididenneuaznenideiidosiederlawnsiniisolasans
Tilran

Tunmsnssiud salasans NGV nduil TCO sioflalnsgeiian wazninassvesiunuensudy
Fuyuiiinannslédomadeeiidndiugeiioray 50.2 vestunuenyuimn Tuvneiduyuonsy
dudumnisalnsansieiesudfisannanens dundadunnglaseimanhiufieagnindou
sunasyuisudemasdeilinaneuanfiva B-20 sndaiiaag

Tu “nsdifisamdununansznunisuen” wuidalddoaglivudu nanAesalnyasfiwaddl

ANUANAININATEFANERSINIER Ine TCO sipnlawmsvassalagansiwawiiiu 15.9 vivseilaluns
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[

wazAwind1 TCO seflammsvossalagansinii fausisalngansusesvnalwihey ldduyunanseny
Aeuenilinanuafiuniseinia uindudfurunansznunsusnanaislantasy CO, 910
ﬂixmumimamlvdﬁwﬁgﬁﬂdﬂﬂizmumiwﬁmL%@Lwﬁqﬂismwﬁu

flawsiin TCO soflawns vessalasansliiinazganinsolasansialossudiwaidntes wiiile
#91300199AUTENBVUY DBVRIAU UL NUI dndruvasaldinglunisasmuvessalavansiniiogly
seiugedis 6.27 vseRlawns Andudosar 38.3 vesunuionty wazganiisalasansUszLamdundn
Wi dududerdeiisududuyulunsdad esalasansluiln Snviasandoigessdemaliduyu
nonigeninsalpsansussamaudae

solpwanslihdideldiuieuiiiulddniigafealidnelunsduiunuiisinisalagansussian
fu lnslameAndomasegd 2,69 vindeAlammsvingu Ssndsnlasansaioseudies B-20 uay
NGV figafia 5.44 wag 8.99 vwsoRlamns Ay uenanisolasarslniddialddnelunis
thysdnwiishninsalaeasiidesUssnndndae

mnuFuteauniliszesiainisldnusalasarniiniuain 10 1Ju 159 (V = 15)wa
msfnyuansoglumsned 2 nui iossesaldeuiody solasasasiissosmalanndeiy vl
solapansliidanulfiievanailddelunsidoumnniu wiHesddunuannndisuwunnes
Iiudleldaudsdi 11 Amw newuinlu “nsditlisudunusanssnumeuen” TCO soflawns veq
salaganslniinazanaunde 14.7 vindenlaiuns dedaganinsalagasiien oenlsfi Tu “nsdiiv
Fununanszuneuen” udndunuin TCO enlaiumsvassnlaganslifivnirsolasanainiesus
Aanazianudualumaasygmansunnian

dedinszimnuansalunisudsiumadiu TCO vossalasansiniinluszozenaseuagy
5eNIN9U WAL 2562-2579 AILAAINANTITAN®IAY “AdIus9Yes TCO raflalunssening TCO #o
Alawnsvessalagansiiihuaysalasansusuandug” Tunnsnad 3

nan1sAnwInuIn Tunsdlgiu nsdnsalagansluiunliuinisiinnududiuinnitsalagans
NGV larazfinnsanandunuensusasduumaasygenansaoui we. 2562 axvieulifiut TCO
suaaiaimEJmﬂWﬂﬂoﬁ”Lﬁé’hajamwLamﬂ'mé?ﬂl,wil,mLLé’a ag3lshinu wansfnendunudn nmsiise
Taganslalfianliuinisunusalagansiad essuddwasziingannzianeniadudunuonsulud
e, 2568 uidlofinsanfumuasugmans madigannnavenraniiddudumelul wa. 2565
fedunsthselnsansinfinalfunusalasansiatessuimeassdodinassssnildneiilisalanans
Inihil TCo deAlamnsiisinniy

nufnwluefndnldunsnisduasuvessglunisimunaaiunisalinasd 1y Wu et al. (2015),

a N

Bubeck et al. (2016) %38 Slowik et al. (2018) 1Hudu u1msNTdNasuNINISUAiUssansnad

1HSINITNNNISARINIULAT B BNTATUNE LAZUINTAITNINITRUEIUNITTIONADA1UABNLTE L6

Wensmsalaganstwihfldlunsagulaauuilieg meldteulynisaduayuiuagliva
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nsfnwludiusteluFnemageumuseulmmnisld “wnsnsmenistiu’ wiht TagauuRlilasu
sncunenidoiufmmiululdtosusudlnih dnfusnsrendennnisiiuriiuiesas 0 uasld
Anwiisuiisusalagansiiiifusolaeansiniessudfisaniidu wesnsolasarsluiianuse
wistulaiusalagans NGV waalunsdlgiu

M197 4 uanaman1sadeuANg aulmaInLInIAINanTiud Iunsalasansiniialag
Wisuisuriunsldsalasansied eseudfioa nansAnunuinnasnisnisnsiusivszansamgsunn
mslésueniunenidesudvhli TCo deflaumsvessalasansiiihanawuaransnsadiganiziauonia
fausroud na. 2562 Soilssalasansliinderuduailunislfinnnisclneaseteseudiios

wenanil Tassadesandnsiudiwad unumdrd ivilver TCo Aeilawnsvossalneans
wessusmealunsdgiuminiwessalneasinih Wesnmethiufiwagnindounnsiemae
siunasyuiiiudemas S memiiufiwadis gl vaun. sindsemiusneinanguu
N138038Wi1903n3 (Business to Business) Auiuiiialiaanindudieaasiousunuionyuiiuviaie
nsnaasuauseulmludiut avutaduassnsd nsdusn Aen1svaasuaugeulmnigld
anumsaifianihsufisaasiousuuiiuiass UsaannsunsnussresniasglusuvesmBuazann
nouA1eY uaznsdifians Aenismaaeuanugoulmnielianiunisald vaun. Sifoudonifud
USIAINATUNTNUYIVDITTNIUNDIUANS 9

Tuanumsaiflinssinuasaniduiioa B-20 agvioudunuiiuiiass wuhenedsvessan
anasnsIaeUand 21.9 v iy 18.8 vy wastiesninsdguidnies shlsian TCO vo
Alawuns vessalaganshaanad uazaARnsEnIea1 TCO Aanlawuns Yassalagashvauas salagans
Twihdedldnaruusenluidntosainnsdgmudunelud we. 2569 (2565 minsamsunumeuen) tu
mnefnnlidinisunsnussvesislusuuuuniBuaznewulutagduasyilinnuainsasiuiunu
ossalagansfiwaiindu uasnsdiganznanenavessalasansiuihasdnas

Tunsdi¥gonianmsunsniessaiuneamuieg widaufuadey saedsvenituiiea
B-20 auifinduiy 26.16 umdedns dwalian TCO soflansvessalavansindestudiivaifiniy
9nNsdigIueEIN wazgendn TCO seflamsvassalasanslifiinasaszoznaniidnw solasans

Iihezidndanzauaniadaudneul we. 2562 Junuladinisenidnnisunsnusesianiiuiiee

FuneuUiuvessy vilisalagansiihianuduanlunisldunnitsalavansinseseudsiea
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AT 1 wan13AILAN TCO daflaiums () : nadignu
Uszansiumu 30lAEsAwa B-20  3alawdns NGV salagansiuii

AdensIm 2.82 2.43 6.27
Aigeinas 5.44 8.99 2.69
AN 4.72 4.72 3.41
nonid 1.6 1.41 3.64
Usziune 0.35 0.35 0.35
MUz 0.03 0.01 0.01
AuvUAgUBNINNTUdRY CO, 0.04 0.24 0.21
AUYUNEUDNINUATENEINA 0.83 1.33 0.00
TCO siofilatuns Lisauaununieuen 14.99 17.91 16.39
TCO siofilaluns TIuAUNUAIEUDN 15.86 19.49 16.60

fian: AnallaegiTou

A51eA 2 wansAuIn TCO eflatuns (L) nadiversszezaildoudu 15 9

Uszamnsiuyu solaganshiea B-20  salagdans NGV salagasini

AdonTAn 2.40 2.06 5.32
AToinas 5.19 8.59 257
AT 4.99 4.99 4.02
nonile 1.09 0.94 2.43
Usziiude 0.34 0.34 0.34
M8z 0.03 0.01 0.01
AuvUAgUBNINNTUdREY CO, 0.38 0.91 0.20
é’unumauanmmmaﬁwwammﬂ 0.79 1.27 0.00
TCO sofilawuns ldsamduyuaieuen 14.03 16.92 14.69
TCO sipfilauns TIuduUAIEUEN 15.20 19.10 14.88

M uwadleganzg ey
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A13197 3 Adusng TCO siaflatunsvassalagasininiusalasansussinmau: nsdigu

9 ) sniﬂamiﬁi,eua B-20 ) . sn‘[@amf NGV )
AUNULONYY AUNULATHFAENS AunuLENYY AUNULATEHFAENS
2562 1.39 0.73 -1.52 -2.89
2563 1.10 0.43 -1.88 -3.25
2564 0.82 0.15 2.22 -3.60
2565 0.55 -0.12 -2.56 -3.95
2566 0.34 -0.33 -2.83 -4.22
2567 0.09 -0.59 -3.16 -4.55
2568 -0.14 -0.81 -3.45 -4.85
2569 -0.37 -1.04 -3.75 -5.16
2570 -0.53 -1.20 -3.98 -5.39
2571 -0.75 -1.43 -4.28 -5.70
2572 -0.98 -1.65 -4.59 -6.01
2573 -1.21 -1.88 -4.89 -6.32
2574 -1.35 -2.02 -5.11 -6.54
2575 -1.56 2.23 -5.40 -6.84
2576 -1.77 -2.45 -5.70 -7.14
2577 -1.99 -2.66 -6.00 -7.45
2578 -2.15 -2.82 -6.25 -7.69
2579 -2.37 -3.04 -6.56 -8.01

n: Auadleggldeu

AN5199 4 ANEIURNS TCO #onlalnsvadsalaeansiniusalngansiAIaeudflea: N1SNAEaUANY

ooulm
CASSIENS sqmﬁ:%a B-20 filaisau sflmﬁmia B-20 filaisau
- ) _nBuaziiunaey _ Gunasyu
PR dugu g fugu dugu
. WSEEATENS oYU LASYEAEAS  enYu LATYgANERS
2562 -2.25 -2.91 1.44 0.78 -0.49 -1.15
2563 -2.49 -3.15 1.17 0.50 -0.81 -1.47
2564 -2.72 -3.39 0.91 0.24 -1.12 -1.78
2565 -2.95 -3.62 0.66 -0.01 -1.42 -2.09
2566 -3.11 -3.78 0.48 -0.19 -1.65 -2.32
2567 -3.33 -4.00 0.25 -0.43 -1.93 -2.61
2568 -3.54 -4.21 0.04 -0.63 -2.19 -2.86
2569 -3.74 -4.41 -0.16 -0.83 -2.45 -3.12
2570 -3.88 -4.55 -0.30 -0.97 -2.64 -3.31
2571 -4.09 -4.76 -0.50 -1.17 -2.90 -3.57

2572 -4.30 -4.97 -0.70 -1.37 -3.16 -3.83
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A15719% 4 (s0)

s1A1fLYa B-20 Nliisau s1A1fLYa B-20 Nlisau

UIATAITNINNITEY . oA A
3 ABuazRunanu Runasu
v Funu funu Auny Auny Auny
FunuLanvu o, : T : "
: WSEgANENS  1ONYU  LASYEANEAS  lanYu LASYgANERS
2573 4.51 5.18 -0.90 -1.57 3.42 -4.10
2574 -4.64 532 -1.01 -1.69 -3.59 4.27
2575 4.84 5.52 -1.20 -1.87 3.84 4.52
2576 -5.05 -5.72 -1.38 -2.06 -4.09 -4.77
2577 -5.26 -5.93 -1.57 -2.24 -4.35 -5.02
2578 5.41 -6.08 -1.70 237 4.54 5.21
2579 -5.63 -6.30 -1.89 -2.56 -4.80 -5.47

M Aunadleggldeu

unasuuazdaiauauus

ﬁﬂ;mamiﬂiza"ﬁmﬂ‘w%Lﬂwﬁﬂ,uﬂisLmnEJ1uaum“lw%ﬁag”lmt,mmmﬁﬁaqLﬁ'amswé“wmu
dn1svudsansrsurarivouslutsemalng unanudiingUssasd i oUssiiuanuduainig
wisugenansvasnisihsalagansluiunldunusalaeans ICE Tnglduwnadunusinlunisdudives
(TCO) Tafivipsgrimnuaiunsatumsuisiussoze1vessalaganstiin iuwuudnaesaniisiaue
A1AUBY TCO (TCO Parity)

nauseg1ssalapans ICE Mdlumsdnwunainsalasansuszsmnees vaun. fifimsldanuaie
Suldun solagasiadosusifion (8-20) uazsalagans NGV dmsusalasanslih Iiliuiisinaeaun
dszmadnderes vaun. Inen1sfnwiasoungutasaatszsringd wa. 2559-2579

namsfnwlunsdgumuisalasansiadessudfiadien TCO Aeflammshansdlfunuionay
LazfunULATYgAansinTian seaAosalagansliiin uazsalagans NGV ogaslsfinm dn TCO sio
Alawmsvassalpsansinihganisalasmsriessudimeaifivadntioswindu duniladumszsade
solavansliihiigandy uenandnanisinwsmuinisldselneasiiiihdanuduamansugenans
mnfimstanldauwnusalaeas NGV

Mnuliuresnauunned ianaseswioidasdsmalimdouar TCO deflawnsossn
Topanslwinanasies q auansadnganszianeniauaglviuinisunusalagasiaiesudi lwa
nelul e 2568 madigannsanonirnsBiuduniglud we. 2565 vnRinrsanduyunig
swgaanslassuduuransznuneueninmsldnusalasansuasnianandomdadlude
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ABSTRACT

The King Rama IX International Mangrove Botanical Garden (The King Rama IX-IMBG),
Thailand provides a bundle of benefits, including a source for exchanging knowledge on
mangrove forests and recreation opportunities. This study was applied a choice experiment to
investigate the potential users’ preferences and willingness to pay for different educational
programs and recreational enhancement projects in The King Rama IX-IMBG, Thailand. The
population used in this study were tourists between the ages of 20 and 60 who had experience
in traveling to provinces in the Eastern region. The sample size was determined using the ratio
of 40 samples per choice set. There are 10 choice sets for this study, thus estimating the
optimal sample size of 400 individuals who were determined by purposive sampling. The
empirical results from conditional logit model show the potential users are willing to pay 25
Baht, 27 Baht, 89 Baht, and 102 Baht for improved museum design, information signs, recreation
activities, and facilities, respectively. The results suggest that the planning and management of
this place subject to budget constraints should take into account the attributes of this botanical

garden and the preferences of visiting citizens to improve their welfares.
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Background and Signification of the Research Problem

The advantages provided by urban forest ecosystems include the following: air and water
improvement, biodiversity preservation, and recreational benefits (Gomez-Baggethun and
Barton, 2013). These benefits improve the quality of life of the communities surrounding the
area and are important to formulate a policy to increase green spaces (Ferroaro et.al.,, 2011).
Therefore, the urban forest should be constructed in a way that reacts to and accommodates
the present demands of residents who utilize urban forests. This is of particular concern for
potential area in the Eastern of Thailand where is an important coastal tourist attraction and
has an abundance of coastal ecosystems that are suitable for urban forest development. The
King Rama IX-IMBG was located in the Eastern of Thailand, covering the mangrove forests that
provide residents various ecological and social benefits. Community gardens are beneficial to
agricultural education and ecosystem sustainability. It is particular important to understand the
relative value of different attributes in mangrove botanical garden. Therefore, the research
question of this study is: what is the most preferred type of this botanical garden as an
educational and recreational site? This study takes into account residents' preferences for
different types of botanical gardens in order to support urban forest planning and management
decisions.

The King Rama IX-IMBG was located in Bansamedngam Moo.10 Tambon Nongbua, Ampoe
Muangchanthaburi, Chanthaburi province and bounded by Chanthaburi River. That has been
managed by the Department of Marine and Coastal Resources, whose mission is to preserve, to
conserve, to restore, and to manage marine and coastal resources including mangrove forests.
In the action plan of the King Rama IX-IMBG, it is divided into 2 phases as follows:

- Phase 1 (October 1, 2018 - September 30, 2021) Preparation and implementation
consist of the establishment of the Project Supervisory Committee. It is responsible for analyzing
the internal and external environment of the project in order to design the site plan and the
accompanying structures.

- Phase 2 (October 1, 2021 - September 30, 2023) Landscape improvement and
construction of facilities in the area consist of nature study paths, the exhibition building, plant
hall and library, parking lots and community stores, research laboratories, administration
buildings, and improvement of the internal water system.

According to the action plan, it shows that the development of the area is in the second
phase. This study was conducted a survey in order to use the information to plan and organize

activities, facilities and services to benefit visitors in both educational and leisure opportunities.
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This botanical garden has contributed to the restoration of mangrove forests that have
been encroached to become fertile. It also increases habitats, spawning grounds and nurseries
in the mangrove forests, providing important food and income sources for coastal communities.

The highlight of this place is the world's first mangrove botanical garden that collects
various mangrove plants in the world. Therefore, it is a place to exchange academic knowledge
on botany and the proper use of mangrove plant species to promote sustainable development
of the United Nations. It is also a living museum suitable for ecotourism and natural recreation
for people.

The more visitors may be attracted by special recreation facilities provided within the
park. Thus, the research problem of this study is what types of investment in recreation facilities
will generate the greatest welfare gain? to ensure that investments are best targeted to attain

the greatest marginal gains.
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Figure 1 Map of the King Rama IX-IMBG

Source: Google map

Literature Reviews on the Mangrove Urban Forest Valuation

Most of the mangrove forest valuation literatures were conducted to evaluate their
ecosystem services while, research on the benefits of mangrove forests as urban forests is
limited (Tavarez & Elbakidze, 2019). The benefits from mangrove botanical garden as an urban
forest are both ecological benefits and recreation opportunities which are market value and
non-market value. The literatures that assess the value of recreational benefits have employed

by allowing respondent to reveal or state their preferences. The travel cost method (TCM) has
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been used widely to estimate the recreation value but it has the problem for urban sites since
there are basically no or very small cost of travelling to the site (Tyrvainen et al., 2005). Thus,
the hedonic price method (HPM) and contingent valuation method (CVM) have been frequently
applied to assess the value of urban forest but they have some limitations to assess the various
of urban forest attributes. However, the choice experiment (CE) can assess the attributes of
environmental goods and services, regardless of the relationships and trade-offs between
qualities (Seenprachawong, 2016). Thus, CE is more suitable for assess the respondents’
preferences of urban forest with multiple attributes than HPM and CVM.

CE technique is widely used to investigate the preferences over various urban forest
attributes as they provide the recreation benefits (Christie et al.,, 2007; Nielsen et al., 2007,
Bestard & Font, 2009; Edward et al., 2012). These studies employed the recreational attributes
including trails, information, and parking to estimate the willingness to pay of respondents that
related to the quality management. Arnberger et al. (2010) picked the user type, the number of
visits, the positioning of visitors, pet permission to enter the area, and the movement direction
as the attributes of urban park to investigate heterogeneous preferences. Nordh et al. (2010)
selected grass, bushes, trees, flower beds, water features, and the number of visitors as the
attributes of urban park to examine the relative value of certain components in Scandinavian
pocket parks using conjoint approach. However, the selection of attributes in CE depends on
the study objectives. In designing the botanical garden to be a source of education, it is
important to consider the museum design, activity programs, and facilities. Saptutyningsih &
Diswandi (2019) applied choice modelling to assess the value that communities and visitors pay
for mangrove conservation as educational site in West Lombok, Indonesia. In this study, the
sample was received several scenarios to determine alternative choices in improving mangrove
forest by their attributes including entrance fee, parking cost, rubbish bin toilet, gazebo and
security guard. Hong, Kim, Jo, & Lee (2018) developed conjoint choice model to determine the
preferences of urban dwellers on urban forest attributes including forest tree type, paving
material of trail, topography, walking time, travel time, and fund. Koo, Park, & Youn (2013)
investigated the preferences of urban residents for various attributes of urban forest with a focus
on recreation benefits. Urban forest attributes including trails, slope, biodiversity, environmental
education programs and entrance fees were discovered to influence Korean citizen.

Moreover, many CE studies have found that the differences in socio-economic variables
(gender, age residential area, marriage, education, income, family composition, and occupation)

affect to the preference regarding to urban park attributes (Arnberger et al., 2010; Nordh et al,,
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2010; Koo, Park, & Youn, 2013; Xu & He, 2022). Following the significance of problem and
previous studies, this study aims to investigate the preferences of potential users regarding
various attributes of King Rama IX international mangrove botanical garden. The rest of paper is
organized as follows: objective of the study, scope of research, theoretical framework, research
methodology. In the following section, the empirical results are presented and interpreted. The

discussions are summarized and study are recommended in the last section.

Research Objective
This article aimed to estimate the economic value of change to the quality of the King

Rama IX-IMBG.

Scope of Research

The King Rama IX-IMBG provides the benefits to local villagers and potential tourists
therefore, foreigners were excluded from survey. The population sample was chosen from Thai
people living in traveling to the Eastern of Thailand. A sample of 400 individual was randomly
selected. The main survey was proceeded from April 2022 to July 2022. Each individual was
asked to express a preference for the garden's four features, namely the museum designs,

information signs, recreational activities, and facilities.

Theoretical Framework
To assess the attributes of the study area, the choice experiment (CE) is employed to
analyze the data. The random utility model provides the theoretical framework for analyzing

the choice experiment. Each alternative choice is represented with the indirect utility function

that consist of a deterministic element (Vi) and a stochastic element (€i). Individual utility of
alternative i is shown in equation (1).

U = Vi+ g (1)

The probability that individual n will choose option i over option j is given as equation (2).

Prob (ilc) = Prob{Vi, + &, > Vi + gp,allj € c} 2

Given C is complete choice set and the assumption over the distributions of error terms
are Gumbel-distributed independently and identical distributed that is assumed to estimate the
equation (2) (McFadden, 1973). Thus, the probability to choose is given by equation (3).

exphi

Prob (i) = — (3)

Vs
Yjecexp” ]



152 Aekkapat Laksanacom and Udomsak Seenprachawong

where i is scale parameter if 4 = @, the model become deterministic. Equation (3) is estimated
by means of multinomial logit regression, which assumes the Independence from Irrelevant
Alternatives (lIA) property is consistent with any choices. It simply interprets that any individual,
the proportion of choice probabilities of any two choices is totally unaffected by the utilities of
other choices (Ben-Akiva, Lerman, & Lerman, 1985). Thus, the IA property is fundamental testing
for CE data set if it violates that rule, then the standard random utility cannot be applied.
In case that V(*) is linear form such that V = B(Xn), which X is vector of observable attributes,
and B is vector of the estimated parameter. The probability of two choices, i and j, is converted

to equation (4).
o 1B Xin=Xjn)
Prob (i) = A G K (4)

The CE technique relies on carefully design choices including attribute levels and ranges
that expose the elements influencing choice. Moreover, the CE method relates the statistical
design theory to generate scenarios which provide complicated parameter estimates. Thus, the
orthogonal designs are essential to reveal random preference in the view of the separation of
the effects of each feature in the selection, while attributes in reality are normally high
correlated with each other.

An estimated linear-in-parameters utility function for alternative i often takes the form of (5)

Vi= a; + Xj-1 BiXj + X1 Ve@iZy (5)
where a; is an alternative constant, X; is the attributes involved with the alternative, Zj is
individual socio-economics characteristics and f;, v , and a; are parameters. All the attributes
of the botanical garden design are entered the model using effect codes. Welfare estimates are
analysed in choice experiment, using the formula explained by Hanemann (1984):

V=g InFiece’™ — nFece’™] ®)
where 0 is the marginal utility of income, V,, and V,; are the indirect observable utility before
and after the change of mangrove botanical garden, and C is the overall choice set. If there is
only one before-and-after policy option in the choice set, equation (6) reduces to

CcV = % [IneVit — IneVio ] = % [Vis = Viol ()

From equation (7), if it is a linear utility function, the marginal rate of substitution between
two attributes is the ratio of their coefficients. The marginal willingness to pay for a change in
attribute is given by equation (8)

-5

MWTP, = —1 (8)
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Research Methodology

This study intends to assess the characteristics of a botanical garden that users place on
its quality changes. The current situation of this area is assumed as status quo or the average
level. Respondents will be offered two simulation options (option A and option B) which provide
the exhibition, recreational activities, information signs, and facilities. The options will ensure
that the quality mangrove botanical garden will be improved to higher levels (good and
excellent). The different entrance fee is included as willingness to pay measure, which
associated with the parameter of attributes and money.

Data Collection

The population used in this study were tourists between the ages of 20 and 60 who had
experience in traveling to provinces in the eastern region. The sample size was determined using
the ratio of 40 samples per choice set. (Seenprachawong, 2016) There are 10 choice sets for
this study, thus estimating the optimal sample size of 400 individuals.

This study take place in the mangrove forest area of Chanthaburi which has two functions
including 1) educational and learning purposes, where the visitors can engage in activities that
could enhance their knowledge and 2) relaxation purposes, where the visitors can enjoy
activities such as viewing scenery along the nature trails, jogging, taking pictures, reading, etc.

The heterogeneity in preferences for attributes of this place was evaluated through two
sample of respondents composed of residents and non-residents of this place. Residents
sample was made up the people who live around The King Rama IX-IMBG, while non-residents
sample was the potential people who use to travel in the eastern region.

Non-probability sampling, that is, purposive sampling, was used to determine the
distribution of the 400 samples in both residents and non-residents. In purposive sampling, a
screening question in the structural questionnaire was used to ask the respondent to check their
criteria. If the respondents passed the screening criteria, the interviewers asked the respondents

further questions.

Questionnaire Development and Sampling

The study questionnaire consisted of four sections. The first section contained the
consent form; the second section comprised warm-up questions that ensured familiarity with
the botanical garden and the services it provides; the third section included the choice
experiment; and the fourth section contained the socio-demographic attributes of the

participants.
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Prior to actual data collection, the questionnaire was pre-tested using a payment ladder
on 30 participants to reveal the implicit prices (entrance fees) for each quality change.
A payment ladder is a kind of payment card that sorts the entrance fee from low to high. The
attributes used in choice experiment were developed in cooperation with related authorities,
local villagers and potential tourists. In the introduction of choice experiment, respondents will
be explained the importance of the garden and clarified that the layout and building design are
currently on the process which needs information in order to plan for the maximum benefit of
the users. The respondents were provided the attribute information (see Table 1). The museum
designs, information signs, recreation activities, and facilities were clearly offered by pictures.
The results of the pre-test survey allow for correction of ambiguous questions and scenarios to

facilitate the effective final survey.

Table 1 Attributes and Attribute Levels

Attributes Level

Museum designs Average (normal exhibition), Good (3-storey tower),
Excellent

(5-storey tower)

Information signs Average (normal sign), Good (vocal sign), Excellent (audio
guide)

Recreational activities Average (walk and run), Good (cycling), Excellent (Kayak)

Facilities Average (toilet and car park), Good (food court), Excellent

(local product center)

Entrance fee (Baht per time) 0, 40, 60, 90, 120, 200

Source: Author’s Study

The four quality attributes of mangrove botanical design were presented at three different
levels (average, good, and excellent) while the entrance fees reflecting the willingness to pay were
varied between 0 to 200 Baht per time. In the choice experiment, each respondent replied four
choice sets which were created using factorial design which is a grouping experiment of all levels
of attribute variables (Cochran & Cox, 1957). This design was computed by L™ when m is the
number of non-status quo alternatives n is the number of attributes and L is the number of
attribute levels. Therefore, in this study, the number of groupings of choice was equal to 37 =

6,561 choices. The advantage of factorial design is that main effect and interaction effect are
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orthogonal of each other and can be estimated. Using SPSS to create 40 alternatives in the
orthogonal design (see table 2) then each of orthogonal design was cyclically allocated to different
choice sets. The attribute level in the next alternative is the next higher than the one used in the
prior alternative, and if the highest level is reached, the attribute level is reset to its lower level.

These 40 choice sets were then blocked into 10 versions each containing 4 choice sets.

Table 2 Example of Orthogonal Design

Set Museum design Information sign Recreation activity Facility Entrance fee

1 Excellent Excellent Excellent Good 90
2 Excellent Good Good Excellent 120
3 Good Average Average Excellent 200
4 Average Good Excellent Excellent 200
5 Average Excellent Excellent Average 60

Source: Author’s Study

In each choice set, respondents were asked to choose among three alternatives (see
Table 3). The first alternative was the status quo, in which no improvement and no charge. The
other alternatives assumed a number of quality improvements to the garden.

The botanical garden attributes were arranged into three hypothetical options for the
respondents to reveal their most preferred choice. This information together with their most
preferred choice shows the relative importance among these ecosystem attributes and money.
Socioeconomic variables were entered in the estimating equation interactively. These choice
experiment data and the unknown parameters were estimated by maximizing the likelihood
function. The results of calculation provided the coefficient of each attribute which is computed

as the marginal rate of substitution between botanical garden quality attribute and money.
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Table 3 Example of a Choice Set from Questionnaire

Your choice &

Attributes Status Quo Option 1 Option 2
Museum designs Normal exhibition Normal exhibition and Normal exhibition
3-storey tower and 5-storey tower
Information signs Normal sign Sign with sound and Normal sign

audio guidance

Recreational Walk and run Walk, run, and cycling Walk, run, cycling,
activities and kayak
Facilities Toilet and car park Toilet, car park, food Toilet and car park

court, and local
product center

Entrance fee 0 60 90

Source: Author’s Study

To analyze the CE data, effect codes were applied following Louviere & Hoult (1988). It
is category-rating scales in econometric analysis corresponding to excellent museum design
(ME), good museum design (MG), excellent information sign (IE), good information sign (IG),
excellent recreational activity (RE), good recreational activity (RG), excellent facility (FE), and
good facility (FG) (see table 4). The coefficients on these variables provide the marginal utility
of its level of the particular attribute, while -1 times the sum of coefficients of particular attribute

provide the marginal utility of average level of that attribute.

Table 4 Effect Codes for Botanical Garden Attributes

Quiality level ME MG IE IG RE RG FE FG
Excellent 1 0 1 0 1 0 1 0
Good 0 1 0 1 0 1 0 1
Average -1 -1 -1 -1 -1 -1 -1 -1

Source: Author’s Study
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Results

Behaviors and Attitudes on King Rama IX Botanical Garden

The first part of questionnaire consists of visitors’ behavior to confirm that they are
potential users and visitors’ attitude on the factors affecting the visit to the botanic garden.
Respondents were asked about their visit to the eastern provinces as shown in Table 5 They
were also asked about their activities that they had done during their visit to the Eastern as
shown in Table 6 This section of the questionnaire screens potential persons traveling to the

Eastern region to assess their willingness to pay based on the choice experiment.

Table 5 Ranking of the Frequency that Respondents Go to Province in The Eastern of Thailand

Provinces Frequency (Rank)
Chonburi 394 (1)
Rayong 271 (2)
Chantaburi 202 (3)
Chachengsao 182 (4)
Prachinburi 111 (5)
Trat 104 (6)
Sa-Kaew 64 (7)

Source: Author’s Calculation

Table 6 Ranking of the Frequency that Respondents Engage in Activities in Eastern of Thailand

Activities Frequency (Rank)
Travelling 376 (1)
Visiting relatives or acquaintances 186 (2)
Studying the natural resources 58 (3)
Buying the local products 40 (4)
Sporting events 12 (5)

Source: Author’s Calculation

The respondents had traveled to Chonburi the most, followed by Rayong and
Chanthaburi respectively, which were considered as the transit provinces of this botanical gardens.

The purpose of the trip is to travel for both recreational and educational tourism. For the choice
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experiment analysis, the attitude of respondents toward the attraction of this botanical garden
was further explored. Respondents were presented with a list of factors affecting coming to the

botanical garden and asked how important it was. These are summarized in Table 7.

Table 7 Attitudinal Opinions on Factors Affecting Coming to the Botanical Garden

Highest Very Less Least
Factors Moderate Mean S.D.
Importance Importance Importance Importance

Facilities 174 (40.0) 159 (36.6) 88 (20.2) 11(2.5) 3(0.7) 4.13 0.87
Recreational 133 (30.6) 185 (42.5) 106 (24.4) 10 (2.3) 1(0.2) 401 081
activities
Museum 121 (27.8) 181 (41.6) 116 (26.7) 14 (3.2) 3(0.7) 393 0.86
model
Landscaping 183 (42.1) 165 (37.9) 79(182)  6(1.4) 2(0.5) 420 081
Travel time 128 (29.4) 151 (34.7)  137(31.5) 15(3.49) 4(0.9) 388 0.90
to the park
Entrance 114 (26.2) 170 (39.1) 133 (30.6) 15 (3.4) 3(0.7) 387 087
Fee

* Number of people and percentage (in parentheses)

Source: Author’s Calculation

There are several factors that influenced the respondents' visits to the botanical gardens.
From the questionnaire collection, it was found that

(1) The landscape design of the botanical garden was the most important factor that the
respondents valued. It refers to the modern design that reflects the identity of the space as
well as suitable for people of all ages. Over 42% of all respondents replied that it was the most
important factor. Therefore, it was shown that respondents' satisfaction was most determined
by landscape factors.

(2) Facilities factors such as the adequacy of car parks, restaurants and clean and
adequate restrooms were the priority among any factors. One hundred and seventy-four of the
respondents replied that it was the most important factor, with 40% of the total respondents.
It shows that the amenity features of this botanical garden directly affect the utility of its visitors.

(3) Recreational activities develop the body, mind and emotions of human beings.

Therefore, the establishment of a botanical garden is necessary to focus on recreational
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activities. A high percentage of respondents, 31 % and 43% replied that recreational activities
was the most important and very important respectively. A variety of recreational activities help
to enhance the well-being of visitors.

(4) The exhibition in the museum is the main objective of this botanical garden to present
the knowledge of mangrove forests and the way of life of the community. Therefore, the
respondents took into account the museum design because a good museum must be a learning
resource that allows visitors to participate. 28% replied that it was the most important factor,
and 41% thought that very important.

(5) The travel time and entrance fees were minor factors that the respondents focused
on because they are the potential users who used to travel to the Eastern normally, therefore
the travel time is not an obstacle to visit. In addition, respondents are aware that there are
operating costs involved in exhibitions and events, so they are willing to pay the entrance fee
for the knowledge and pleasure that they receive from their vacation. A total of 140 respondents

agreed that these two factors were moderately important.

Table 8 Descriptive Statistics Included in Estimation

Variable Description Mean Std.Dev Min Max

Male = 1 if respondent is male 0.40 0.49 0 1
Age Respondent age 31.49 8.96 23 68
Edu Number of years of education 16.32 211 6 22
Inc Personal monthly income (Baht) 32,718.39  24,860.98 7,500 100,000

Source: Author’s Calculation

Table 9 Estimation Results

Variable Coefficient Std. error T-statistics P value
Constant -2.096 ** 0.564 -3.714 0.000
Cost -0.006 ** 0.001 -10.306 0.000
Excellent museum design 0.021 0.047 0.45 0.653
Good museum design 0.08 * 0.047 1.705 0.088
Excellent information signs 0.086 * 0.047 1.818 0.069
Good information signs 0.022 0.048 0.458 0.647

Excellent recreation activities 0.216 ** 0.047 4.583 0.000
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Table 9 (Continued)

Variable Coefficient Std. error T-statistics P value

Good recreation activities 0.142 ** 0.047 3.006 0.003
Excellent facilities 0.325 ** 0.046 7.042 0.000
Good facilities -0.044 0.051 -0.86 0.39
Age 0.005 0.008 0.624 0.532
Income -0.00001 ** 0.000003 -3.302 0.001
Gender -0.428 ** 0.124 -3.449 0.001
Education 0.177 ** 0.03 5919 0.000
No. of respondents 435

No. of observations 1740

** Significant at 5% and * Significant at 10%

Source: Author’s Calculation

Table 8 provided descriptive statistics and table 9 showed the econometrics result for
the conditional logit specification presents the common alternative specific constant (ASC) for
the non-status quo alternatives which imply the quality improvement of this botanical garden.

” o«

Al the quality of botanical garden attributes except for “excellent museum design” “good
information signs” and “good facilities” are significant. For the socio-characteristics, the higher
income person is more likely to choose the improved alternative while the older and higher
educated person is more likely to choose the status quo alternative. The coefficients are applied
to compute the marginal rate of substitution between the attributes using the cost coefficient
as numeraire. This implies the marginal WTP for change from status quo to each attribute. The

results are showed in table 10

Table 10 Marginal WTP for a Change in Each Attribute
(Unit: Baht/Person/Time)

Quality level

Attributes
Average Good Excellent
Museum design -12.50 12.50 -
Information sign -13.50 - 13.50
Recreation activity -55.00 22.00 34.00
Facility -51.00 - 51.00

Source: Author’s Calculation
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Using equation (7) to estimate the willingness to pay of moving from status quo
(average) to non-status quo (good and excellent) provides mean welfare estimates
(compensating variation-CV) as shown in table 10 The number are computed as follows

CV for improving museum design from average to good = 12.50 — (- 12.50) = 25.00

CV for improving information signs from average to excellent = 13.50 - (- 13.50) = 27.00

CV for improving recreation activities from average to excellent = 34.00 — (-55.00) = 89.00

CV for improving facilities from average to excellent = 51.00 — (- 51.00) = 102.00

The welfare estimates of improving the botanical garden in table 11 shows that the
various of facilities including toilets, parking area, food court and local product center is the most
important attribute of the botanical garden. An individual is willing to pay 102 Baht per time to
improve the various of facilities. The recreation activities including walking, running, biking and
kayak are secondary important attribute of this botanical garden. Each person is willing to pay 89
Baht for this attribute. Museum design and information signs are similarly important of this

botanical garden. The total willingness to pay of each person per time is approximately 243 Baht.

Table 11 Welfare Estimates of Moving from Status Quo to Non-Status Quo

WTP to improve the botanical garden Percentage

Attributes

(Baht/person/time) (%)
Museum design 25 10
Information signs 27 11
Recreation activities 89 37
Facilities 102 42
Total 243 100

Source: Author’s Calculation

Conclusion and Discussion

The purposes of the establishment of this area are 1) the first mangrove botanical
garden to collect mangrove plant species from around the world 2) a research center for joint
learning of academic departments and a source of work for related scientists and 3) an eco-
tourism attraction. In a long term, the development of the botanical garden should be taken
into account the resident and tourist preferences to achieve the sustainable tourism

development. The results of the study demonstrated that potential users’ preferences regarding
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five botanical forest attributes: museum designs, information signs, recreational activities,
facilities, and entrance fees which are similar to the case of urban park in Korea and Indonesia
(Koo, Park, and Youn, 2013; Saptutyningsih and Diswandi, 2019). Although the variables used in
the study were not exactly the same, statistically significant common fundamental attributes
could be used to describe user behaviors.

In addition to the willingness to pay for recreational benefits of this site, the choice
experiment results explored found that different preferences of visitors lead to different the
attribute enhancements. Respondents were more willing to pay for recreational attributes than
learning attributes consistent with the results of Xu & He (2022) found that the recreational
activities in coastal wetland was healthy for new urban design. For the case study in Thailand,
it was found that the results of this study were consistent with the C Kongphunphin, & M Srivanit
(2021) in terms of the willingness to pay for recreation activities in the park located in urban
area while S Sriarkarin & CH Leethe (2018) found the willingness to pay for other activities such
as educational, and ecosystem services had a higher value than recreation activities in case of
national park because tourists value national parks as natural heritage and indicators of
sustainable development.

The socio-economic variables including gender, age, income, and education describe the
variations in people's preferences for urban forests. However, this study did not find evidence
suggesting that age has a statistically significant impact on potential users' choices for botanical
garden features, as in the study of (Arnberger et al.,, 2010, Nordh et al., 2010, Koo, Park, and Youn,
2013; Xu and He, 2022). It was also found that income had a negative impact on willingness to
pay, which contradicted the study above because this place targets individuals who wish to seek
further knowledge on mangrove forests and high-income people who do not have research goals

have the option to travel to other places thus, they put more satisfied with the status quo.

Suggestions

Application

The findings satisfied the research objective and can be applied to design this botanical
garden to be attractive to tourists as follows

The respondents preferred an exhibition room and a nature observatory with a height of
three floors. For the information signs, they preferred the sign has audio and audio guide for
learning through listening. They attach great importance to activities and facilities as they

preferred the biking, kayaking, food court, and local product center. These elements are in
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addition to the basic status of the existing gsarden design that the authorities can further improve
the quality to meet the needs of tourists.

For the socio-economic factors that affect the attraction of visitors, the study shown that
individuals with higher incomes are more satisfied with the existing design than the higher quality
ones while individual with higher education are more willing to pay for higher quality. This may
be due to the fact that high-income earners have the choice of traveling to a wide variety of
places both domestically and internationally, they may not place much importance on this place.
While the place is designed to be a learning resource, it is consistent with studies that have found
highly educated individuals willing to pay for the quality of the facilities. Therefore, the staff can
use it to create a strategy for garden design that focuses on reaching the middle-income group
without having to charge a high entrance fee and designing the place by emphasizing it as a
comprehensive mangrove learning center in order to create useful research.

Further Research

According to the results, the total willingness to pay to improve this botanical garden is
243 Baht per person per time. In further research, this value can be primarily applied with the
supply-side to configure the entrance fee targeting the consumer group and improving the
operations.

This study did not consider attributes regarding the ecosystem services, and the bequest
and existence value of this mangrove botanical garden. Therefore, the further research should
estimate these values together to be the total economic value in order to propose the
government in planning to become an important learning center of mangrove forests in the

country.
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ABSTRACT

This study aimed to examine, analyze, and test models of personal, socio-economic
factors influencing on possibility of intermittent debt payment of customers enrolling in debt
moratorium provided by a financial institution during Covid-19 outbreak. Author collected
information from research participants — 347 customers of one financial institution-who engages
in debt service under loan agreement. The 310 intact information-completed questionnaires
were selected. This study employed cross- sectional data collecting method from January-
February 2021 and used package software to explore the factor affecting on loan debt payment
by using Binary Logistic Regression Analysis. Results revealed that most participants were male,
41.65 years old, married, graduated below a Bachelor's Degree, have used the service of the
financial institution for about 8.79 years, have made regular short — term borrowing, average
number of their household members was 4.54, average number of workable persons in the
family were 4.46 and most of them don’t have regular income, average monthly expenses were
7,883.55 Baht and majority of them bear the burden of debt. For determining the factors
affecting on loan debt payment, it found that the factors influencing on possibility of
intermittent debt payment in inverse direction were gender, duration of service usage, regular
intermediate-term loan, no-income gaining, and no-debt bearing. However, age, married status,
education level, regular long-term loan, numbers of household members, and numbers of
workable person in family had effect on possibility of intermittent debt payment in same
direction at statistically significant level of 0.05.These findings can be applied for other financial
institutions that provide debt moratorium policy to be able to analyze the basic and primary

characteristics of their customers.

Keywords: the Debt Suspension Project, Covid-19, Binary logistic regression
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wiswghaldnaond 2562 udlufigainilifunansznuainmsszuiates Covid-19 fidadalunasn
a0 Vilsinsvenetavesniauintsinauynlasing 1.29% 89 12.1% dwalufmaeniad 2563 Louifu
N5UENEF T NANSINIATIIAUTNTIURANAUEY 6.5% (89315 Uadu1eY, 2563)

foyanunmdudelussuusuasndd asfeulmiiudstgmduanuannsolumsdisswil
vosnagsRtinelunasgramnsuiisudaundudnoningalein-19 gaamnssunisndn e

WAz oLl TAUUTIZU RN aUINg M 1A8LaNIIIAIVUIANAT AT ULIALEN A UNAYEN
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mntlymiddasadowuazgramnssy wmsnsaiuanmagomsmaiulussordunazannans
WUULNNISIY (One Size Fits All) awlajLﬁmwaiumﬁuﬁaﬁ’uﬁmmﬁ'mﬂqiﬁaﬁwé’am%m way
Fududesmuglufummileueitaaulumsufsulassenansugislnotas msuidaminsegalu
usinzgRnaINNIIY

KKP Research TneifisfiurAusins nd1211 viunasingelain-19 dsfiundaaegnemisie
arwannsolumstissniuasdgmaunmaudenasuas mnmsfisgldvesssiauazaiaiou
#¥unansznuanantunisallain1g egslafinin Tull 2020 dndrunisiintingseni 90 Yundedu
fiSonin nilide 30 Non-Performing Loans (NPL) eenduiionséng (NPL Ratio) f1aszuusunnns
widvdusuifiad uisadndeswindu lnedanvaudnainuinsnislianutaemndeqnudildsy
KansznURsuUaefouiiuiay Sxievraskanssnusognvikarsum s wasvilinanssny
Auvisshivsngluiiay NPL gshasumsmndadhulangalml dmdumsundszuinvedlain-19 Hu
Snwilstlafeiifiuussnadusonisdiiugsiavessuimsmddlagianiznsuinsinnisnanin
Fudefifunltudosainendnimeesiugaamounnnisliautismdegnuiildsunanseny
yosan1iunaiiusiieg Uszneufunsiluiveaaswsiafiszaoatminnisssuinsyasnlnal dawali
swimsmdvdsyinszTainsudesdudenniu Taslanenisudesaudoliudganideglungu
qma’mmﬁm?{m (1938 037y, 2563) Fauvsldidu 5 Useidusad 1) qﬂmfjsumamwadaq 1NNY
wswghtluilgtuiivare Aansvgeuzinnganisduiuay dealvioinseld gnudersamanin
papsilidnediseniand wislufianuannsolunisdtedisend dafufusznounsaistsedu
anuzgAVLTiAnaRuAsAnmoNLAar e Wolsenounsiansannsiaiileviasduasgyoandy
anuiifandn 2) Audenelalld Audiidusenounisafenauvdell eraveglilduiearadesansen
aadte el vihlviyaravsiazlisuanmedui (mawegrssinalidelunisueuds) enadni
s muYesAud fatu o Tudunn fuszneunismsisuiisuyanansierldsuannismedud
wﬁaiuéunmﬁ’mwﬂmuﬁué’wﬁmmé‘aagﬂuwmiﬁudw yaravsfiazldsuannseduddgeni

"y

= 120 Ya & = I a 14 1 [ [
iurselil dliAlinasandsanienisanasweyardudi 3) nsdwevnuliidulunudyan

'
aa o o

Ausgneun1snifidyayimuanisdweuiy lidhnsdunmsdwevnuiunenaviedweunudionu

o

@59 WU g3fasumunneas gsfvliuinisdus desszlinsy Taind siudunnaunsadanulaanui
mwualudyanlavihgniulineld iszdyaylesdnulvgazhndeysunsditdsnuliduluaun

nua fedugusznaunisasuseliudyaaniunilegdn aunsadsnuldnuimuanielsd uazm

vy B
[

/N335 Wu imlsdeveveesrezannaidya Wiy nsdindnidesdiliuagainiienagn

Bonandevsunngdyn WUsznounsUssnunvidudodamedeyalusunsiulviasudou
a) Antfadnseni fUszneumssiuunldfunanssnuannisdidugsiaanseldiion as sl
Tonaftazfiniindrsznifidesionudmena Wi Guifuszerduieiudiussezenananiy
9y Hudiidesimuetisslussoznadulng widosemuimusdnyan videaldeiidesdeny

wshsnanliuildmil saufannstnealddnedseansieu usenaunisasdavissananisnseuatiy
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an¥uuazireluowianiileUssifiunnuausalumstiiedhsenil nadiiainiasiindnmansndeses
WleveveneszazaTetise mMunasiuidu viedansuimmindaussnaiiuszdviam ielnng
FAUTHANTIENIYNABIMNINATTIUTIBNUNNNTRY viTothToyauUnnevieLneE19ATuaI 5)
nssfunudeliesananznsaiszuinveddaia-19 Tullagtu Jsdsmansgnudonisdiuindouma
wswgianats dFuilulssmeauazinssame warliihanunsaisuiasldssesnadnuuudln
vl Usenaunts Sruauldvesvgasnisasmuuarsesinsy Tan1sldanennd u uieusinseiomga
fufiunu Feenavilnsznusensaiiuanuianszuaiuanveauiov ﬁﬂﬂfuﬁmzﬂaumsﬁawimﬁu
11 wdsiuAunaianisssegaeldnisdniuaudendos fedeaunAfiuinaziaseguazay

=

afiunudeilosialuluewpnfianunsaaianisallaviseld vieliunuiagidnians dusenaunis

'
o w =

AmnsalinagiiauliuusunieiiveasdsognildsdAgiAsiduanuaunsavesianis ilnnes
Wawelumnewsusenevsunisiuliasuii (viun Aafsns, 2563) yonaniifiitadddaseatie
Bun fisuasmdedhdundaeginssnuselasainenelduaslinagsia WWud snrmendeiioglu
syiudn iasugharzasiilan msznilfieglussdugaiinagsiwuaraiaudou uasnginsaunsld
‘U'%ﬂﬁﬂuaqgﬂé’wﬁmﬁammaﬂﬂ

anumsainsuNIsEUIRTIEIANTULSS dwaliiguiatszmalinszswimuanisuims
swmsluaniunisaianidu w.a. 2508 vi3e wsn.gnidu LiemueuaniumsainsszuInvedlsalinia
Tuganevtuglyai 2019 w3e Covid-19 Gemilslu wsn.gnidu Ao Aenanail wiens Unuszina uiela
des Hussnindunsenszduinasnislunisatatunisszuinvedlsa fvsdumasnisadieany
Uaoadeliiudiusiumuaunisszuinld uwaffeuanuifisnansznuveuasegia ansamudu

o w 1

drusvesyanaigninin uazdevdmansznudugnlereszuursegialan wasiasuiausenelng
Tasnwsaw fildsunansgnuningn Ao aagsfaliiuwadnuiovwalug weddildfunanseny
uarliiannsaduiiold ilineussnw/gnisidussuuiarusnssuuifanndndnavioantuiou
ataAnisang 9 Wudu Guiasuislsemdlne, 2564)
AMTUNINSMIPILNERINSUIATIUSEWAINE SUIANTIINYE aa1dunsRuanzia
waggliuInsvnen1siud uiuaANLALINTLANY 9 533 9 Wit IdTTAsannseneg g diemderi
I#Sunansenuanmaunsssuinvashalalsun 2019 (Covid-19) Fmildluturmlufdasmsindisy
wildmsudildsunansemuannisunsszuavedhsalalsun 2019 (Covid-19) Aliiannsatnasudug
o uund uanaudagliunesnsdiemaenneg nmsssuinveshisalalsun 2019 (Covid-19) Addwal
Aanssumaswgiane uiueuindmalineldvesssmvunarniagsiauiumanas Sedmanseny
seriosluisneindugsialussuuanituntsiusine faduanuasnsalunisiiseriivesgrmising
Ususanas Usgneudufiamafudhnuas fudiiuasuuadly Fudausmsszuiavedsalaialalsun
2019 (Covid-19) Tunfausntslamanadl 2 T 2563 seuvanidunsiusiey winiunaudsuuady
wannvaredu veuwaltunniulnvesdudouas Fudnsudeiansunmaunde (suinisuds

Usewmdlne, 2564)
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INANEINITIAY NTeTTTaITuieAny Tadenudnvaugdiuunna JadeimuiAsygia

v
(% (%

wazdnu Afiuadanistrsenitudvesgndiiidisaumnnsnisiindrsend an1tunisGuueis
Tuanunisallsnszunn Covid-19 ieidulssleviroandunsiuldlunsamuyuiuussssuunsli
Fusd ouazuuametestuilymni drethsvvesdartunisdu wavlinsumsnudiedud ol
UsyAvEnmBetu iWefinaniunsainisundszunavedlsadug vioanumsnidug flazdmansnude

FYUULATUFNI

AYMAUYVBINTIIY

1. Ainwndnwardiuyana ﬁa%’amamwgﬁaLLazé’faﬂmawaqqﬂﬁwﬁLﬂﬁﬁ'mmmmsﬁﬂsﬁﬁwﬁ
annumsiiuwianils luaniunisallsassuin Covid-19

2. Aingiuazanadeuiuuurestadsdiuyana uartadeiuasvgioasdeaudidnade
Tomamsdnssviifiliunfvesgnéiidndannasnisingrsend aortumatuuimis luaeunisa

15AsEUa Covid-19

A5n1saiiunisade

1. U291n354asf 19814

Y o

Usznnsfidn1sideased Wugndidnsiunisindisenivesanidunisduuvvile

S auniaun 2,671 au uazimegdlun1siduasall lnedondegiswuudy (Random Sampling) 1Ju
@ ' P gy Y o 1% ' a a o 3
n1sdudiegralieUssvnsddnvaslnaifesdiu nslanielansoauidndalavesussvinsundu
o @ o o Y 1 4' °
fragafiliunneneiu IneAuuuInfieg199INgnsued Yamanae (1970) Wons1uduiulseyns
Auuueu MuuaANAaIAAGUN 5% (aigTm Asamand, 2564) laruinvesngudiog1ednuiu
347 578 lauilansnsAuin Ao
_ N
1+Ne?

Tng

N UNY VUIANGUAIBEN

N U1Y YUINYIUTEB NI

e bnNu mwmmmﬂﬁaummmidm

v
=1

WATANINTOMNUARILUSAREIUNSANY TARaT
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Audsau/anusdesy

Jaseitugrudiuyana
- i
- 91y
- A0TUAN

o e faudsany
- SEAUASANEN

< v ° fa v Y a v
- 5383L’361ﬂ7ﬂﬂu@ﬂﬂ1 mimiwuwugmaﬂgﬂmm‘mim

a

- Uszianidug WmsNINgITEN da1dunisiu

UadenuAsugnaLazdIny wanile

LY

- @U1TntuAsIsou

- wsaulumsuSou
-5¢la
- ANlINERBLRDY

v

- wldu

AN 1 NSBULUIANNISINY

2. \edesilefililunside
fAfelfuuuaovanlumaiviurdoya Tnsutsoondu 3 dau il
2.1 wuvasuaudeyadiuuaaa tun e 918 @aiun1w seaun1sAng srazianislu
anA1 Uszinnitug
2.2 wuvasunuauAsegiauazdiau tawn aundnluasuiou wssnuluasiseu seld
Aldeseiiou wiay
2.3 Forausuuzhluvesinouuuuaouny
3. MsnusIUTINteya
TS mManuTuTaleyakUUMAReYIN (Cross Section Data) Tutiiaden InsIAR-NIAILS 2564
4. MIATIiteya
1.1 WeRRBmssauilumsedunenadnuasdeyavialivesgnin Ifun mmid Soes uay Aede
4.2 Wadfeuuulunismaaevauuigiu laun adinisinsen nsanneewuuvl (Binary

Logistic Regression) LitevUadeiinasian1stiseniltiuivesgnan
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N199AAB8LUUNT (Binary Logistic Regression)

Binary Logistic Regression 1un1531as5124 Logistic Regression n3aififauUsnuvsafauds
Respond fliiles 2 Categories Tnauvau 2 Usvian fall

- Binary Logistic Regression LuU Simple Regression NUBD9 NITATIZN Logistic Regression
nsdifiFuUsmunsasaiys Respond (Y) 2 Categories waxauus Predictor () it 1 fawithy el
Continuous 138 Categories Al 61 Predictor (X) tiuwila Continuous 9831As1395WUY Covariate
(Faudsay) dwluvdin Categories a¥3iASIZIALUY Durnmy Variable

- Binary Logistic Regression LuUU Multiple Regression 11814 N153LAT1¥4 Logistic Regression
nsEificLUsIunSeRauUs Respond (Y) 2 Categories wazdauus Predictor (X) funndn 1 & 1du
¥9lm Continuous %38 Categories fiba 61 Predictor (X) tJuvfia Continuous 33LAS1¥W WUU
Covariate (fauUsAn) dndusiln Categories 9¥3A1MUUU Durnmy Variable
(&30 Wity 2564)

TuAsedasiaseilagly Binary Logistic Regression U Multiple Regression nsgfaLUs
vngannnd 1§ agleilerdusd

ebo+b1x1 ++ +bp xp

Py = 1+eb0+b1X1+--- +bp><p

dlo P, = muninvzdurenisiinumnnisaliiaula

o

o - | & | a ¢al &
wld Q,  wieanuuanluveinisldifamnnisainauls fadl
ebo+b1x1 +- 4+ bp Xp

G
Qy =1- Py NI Qy = 1 (1+eb0+b1><1+"' + prp

nAnuduiussznsiuushweduiuUsinasivesnisinssianaesladai n ladugy
Wy Jsdeainsusulinnudusius Tiegluguigadu Tuguuuuves Odds vise Odd Ratio et
dnsdmseninlenmanazsiamanisaitaula (y = 1) dulenanaglifiamenisal

Py (lemaiamnmsaiiauls)

fiandla (y = 0) wFoarld Odds = .
Y Qy (lemalsinwmnnisaiianla)

A8 Odds Azuansialonmadiaziia wgnisaliiauls Wuivhvedenanazliiia wnnseifiauls
N13M9IVFRUANUMINTANYVBIEUNTANNDETATERAN
NW1TUNANANAADUAIIULUNITANTDY Hosmer and Lemeshow agldnaapuniuimaizay

Model pai)

1
= 1+e—(b0 +b1x1++bp xp)

P(y)
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auuRgufivaaeu fo Ho: Model wisnzay
H,: Model liiwngau

Tunsvageunn X2 liftfuddnymne afiivdeseusu Hy uansin Model Sanamangauiisediu
Sfodfay 0.05 (eve 13yAnS, 2560)

Tun93deldiBnsudsdayauuu Split Test WWunsuusdeyasenisdueandu 2 du Ao 70%
s 30% lnodoyadiufivie 70% ldlunisadrslunauasdeyadiuiians 30% ldlunismaasy
Usvavisnmueslana (lendvis siws1addnen, 2558)

fsaunadAnaaauAumLIzauYes Likelihood Ratio Test (LR) WarsauAtaaandulule
WatnAaumiranvesaunisladafinasfinwaindn -2LL (-2 Log Likelihood) @ aiduenunann
Loglikelihood Aigausie -2 wilesesmslitldilatimsuanuasuuy }2 dwsumsmaasutioddaymaeda

nsfiansanan -2LL dilard aunsladafndanumunzandigalunisveaey dodrdnyam
Wingauvesaunisladann 19adR Chi-square Test

auuRguiiveaou Ao Hy: Model izisﬁuaeujﬁué’ml,ﬂiﬁassﬁu’q p

[

H,: Model Juagfiumuusdasyagnatios 1 i1

v
(YY)

Tunismaaeuin X ffoddamisaddnioseusy H, ufe Model Tusgyduduysdass
28191lay 1 ﬁuﬁizﬁuﬁaé’ﬁm 0.05 (§fen atlnyu, 2564)

NsuEd AnadauANULzaNlneRa1sUnA1 X 910 Omnibus Tests of Model Coefficients
fin Step, Block waz Model Faafidninfuia 3 A1 waziided daymeeda wansfuusinneiiiu
WlUTuaunmsianumnzan Gsyan Aglay, 2562)

nMsvaseutsddyvesduUszAninnnasladain (b)

nsnadeutdfyvesduuszans annsswuuladafindas Wald Statistic \0un1s naaey
ammagmﬁldfﬂ Hy: by = 0 8 wan1snadeunuin b, = 0 wansirsauusiune i lufinasonisiudsunas
Odds Ratio fstiu Felsifuadeauasduresnsinmnnisaiiy

o a

fmedeu b, wutlpdAny Arduusyansiidu + waneddulsvhunetduiinasenisiiuaanuingy

Duveannnisel drumdudszdnsidu - uansdanisananuiiaziduveannnisel

2

" b; an

%39 w?= [—] (W wanuasuwuvadfnaaeu )
SE(bi)

A1 Exp (B) 1uAfiansfisnisiUdsuniasues Odds Ratio Weasunusyuieideuly 1 niie

9161 Exp (B) dA1311nn031 1 kainedn Wamuusyinuediaiiudu asgieiiulaniaveanisiinmnnisad

Y= 1 usif1A Exp (B) iAn1aenin 1 uanean iWedindsvinunedaiuiuaztisanlan1avesnisiing

meizﬁ Y=1 (a9nua 31800y, 2562)
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nsnedauaNYndeiavasiauuunsanaasladann

Tusnuuanangladahn N15innsEAUANANNUSIEWINALUIANAUAILUTD ase aglamn
Sulszavismstmun (R Seiladnfinnaeuussiuauduiusnatsan laun

1. adAvmaeu Cox & Snell R square R, {UNSATIadeUANdDnARDIUBIRILUY YSoiasiTud

fa1unsaesuIeANULUSUTIMS aANLRLLUS luNTIASIEnsannasladain faunfaAn Cox & Snell

N v

R square axdlAndosndn 1 waue ddnduesidudlinudiie 100

2. ad@Avnaou Nagelkerke R square w38 R’ Feaiifnn RY, agfianuwssiniiou R, wnazden
W11 R e wagauunsadndudesiduslaannisiilugausie 100 fauisoesuieauiu
wlslumsliasizinisanneeladadin §hen alinyw,2564)

nsiaenALUsaassdnaun1sanaaelaldann
Tunsidendnusyinuie Whimsigviiabibaaunistadannnauuiisiden 3 35 a1unsowans
18azLdunbasall

a

1. Enter Method 35 Enter Method 11351 8andauUsvinunesiavus Wiaunisanassladafn

wiouuludumnowdel Tun1siarsaundmudsviuneivanzauniazdntdhueluiuuy §iduasdes

o U s U

Juddedulaesindudsiwediladnifianuduiusiudiudsinarivieaisazegluaunisaiy

Y

annegladafnlaginsandaiinegeu Mildvddyniatatedndulsiwetumsazeyluaunis

o

AMUINNBLlAERN
2. Forward Method 38 Forward Method Jun1simsizvianassladafnuuuiiuntii 35015l

eAndondiwusvinuefiesuisanuiuulsvesiinusinaeilagean wasitvd1dynisadfiiraunis

o o

AU INUUIBFDNAMUTYINUIEN BT UIEANUALLUTVIRLUSINUN LA D UAU 5898910 wazdldud gy

o

'
a

M@ IENN1IANEIRU N1sEIFMUSIUsIan1sazyiauilidess) au ldduusyihunele

aaa

asUIANURLLU SR USINasiRE Tt @A nsaiiAen

ax A

3. Backward Method 35 Backward Method \UuAs7vfanusvinuneis p é haunisnieu
i ntuieiiansandmulsiueniesuieanuiuilsvesmuusinaeilatesiianaenainaunis new
nduilliizens aunseRundofuUsviunefaiunsaeduisanuiuwysvesdanlsinasilaegndl

o o

Hod1AgYN19ada (nenua rEatlvwendt, 2562)

[

A1N5aas19EuNSNeNSal niauvaaSunefieuvasarenusle fail

Y= Bo+ BiG, + BA, +B.S, + BsSs + Bk, + BsEs + BeTy + Boly + Bils + BN, + B,
+ B9|2 + B10C1 - BIODZ

e

Y = mstsevl (Y = 0 Ao mstrsewiung Y=1 Ae msthsenilliung )

G, = WAL
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A, = 018
S, = @ unnlan
S, = @NTUANAINY
E, = szAunsAneuSyang
E; = SEAUNSANWI@INIUTy193
T, = svazhanadugndn
L, = UszandugdszezUrunansuni
L, = Uszinnidunszereiuni
N, = g@n¥nluasasou
M, = ussnuluasusou
, = lifisneladsedn
C, = Alvanenalfou
D, = lulfiniiau
NAN13IY

Foyaiimninszigldivsunsudisagy undaglunsuszinana lanan1sinsien fadl

U

NFT AAY Uaz n5TY a3gAsyRaal

[

M1919 1 LAz IEYarYRINgUAIRg1 FuUNAaN vz ToLAITIRMAIN

fawls U Souay
LA
Y18 187 60.32
e 123 39.68
A0UNN
FUTH 201 64.84
Tan 78 25.16
iy 31 10.00
FZAUNITANE
sninUSeaes 218 70.32
ERTTALE 76 24.52
gyl 16 5.16
Ussinnidug
Guffsverduund Lo 2174
RuszegUunansni 108 34.84
Rufsrere1iung 23 142
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fiauds U foway
Tadaimursugionasdeny
1ela
fswlauszan 103 33.23
) luifisnelausedn 207 66.77
nilau
Y 221 71.29
Taid] 89 28.71

a5 1 a3uldan nqudegsdrulnaiumanie (60.32%) ausauda (64.84%)

UMSANIIINIIITY NS (70.32%) Usennidug Ae [udssezduund (57.74%) daulvgflafisgld

o

v

Usea1 (66.77%) wasintay (71.29%)

M19197 2 Anady wardiudguuuinnsgIuYeINgufiledg1 IuunmutoyaIdaUIuIN

fauls Al drudssuuinsgiy
Jafuitugiudiuyena
21y (V) 41.65 14.61
szezansilugndn (@) 8.79 5.21
Jadeaursugauazdeny
aunInlupiazou (Au) 4.54 2.31
wssuluasisou (aw) 4.46 2.26
Aldesiodou (Aw) 7,883.55 4,083.02

91015797 2 a3Ulaan ngudedniiongnde 41.65 U szaznainisilugndiade 879 T

FUUALNTNTUATISDURAY 4.54 AU WIULSINUIUATAIS aURAY 4.46 AU LAYANIANADLADURAY

7,883.55 um

AN5197 3 NANNSAABUAUMLNLELYDI Model Mans Hosmer and Lemeshow Test

Chi-square

df

Sig.

5.073

.669

AuUNAgIUNNAADY FiD
Hy: Model fianumsngau

H,: Model laifipanmnyas
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' o

NuNNITERUtEdA 0.05 FeauuauNAgIUVEN
05

o

PMNANT 3 LiaNATAUAT Sig. (669) 9T
HuAe Model finnumungau Nszautivdfgy 0.

MS99 4 HANSNAFRUANUWLNTELYRIRLUSDasEN T lUlawa (Omnibus Tests of Model Coefficients)

Chi-square df Sig.
Stepl Step 46.954 14 .000
Block 46.954 14 .000
Model 46.954 14 .000
auufgiuiivaaey fo
Hy: Bi= By= Bs=...oo. = 0, Tonaflasdnsynishiundlidufushudsdassionun

H,: B # 0, Tonnafiagdrsenillalunftudufuysdassetatiosnilsi

= o v A

9115799 4 LilafNa15uIAn Sig. (.000) FellentpeninseautisdAgi 0.05 JsUfiasauumgnu

[ o o

wan HuAeiilonaignAazdrsenillaunfvuiuduysdasyegatoenileia iseAutudday 0.05

AN 5 NIRTIRdRUAMILEInAdeIUedluAa (Model Summary)

-2 Log likelihood Cox & Snell R Square Nagelkerke R Square

335.110° 141 .198

9191519 5 a3Uld31 Model Summary Wun1snageuaumuiganves Model (Goodness
of Fit) Juf® -2Log Likelihood (-2LL) fAnv1AU 335.110 waviia1duuse@nsvesnisvin uie (RY)
nanfe aunstaunsaesuisnisiunysvesiinlsniule Sovay 14.1 (R” v99 Cox& Snell) uayine

8y 19.8 (R” ¥4 Nagelkerke)

a v

M1399 6 AnUFUTuSTEnItadesine dunistisenilugvesgnam

fauus B Wald p- Odds 95% C.l.for EXP(B)
value ratio Lower Upper
Exp(B)
LN
¢ (ref) .000 .000* - - -
m@q -414 2.044 .153 .661 375 1.166
RRE] .003 131 17 1.004 .985 1.023
FAOTUNN
IR (ref) 11.628 .003* - - -
1an 1.137 7.002 .008* 3.117 1.343 7.233

g 1.707 11.579 .001* 5511 2.062 14.730
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a v

M990 6 AnuduTuSTEnIetadesine funistisenilulvesgnm

fiauls B Wald p- Odds  95% C.I.for EXP(B)
value ratio Lower Upper
Exp(B)
SEAUNNSANN
NS eyes (ref) 13.413  .001* - - -
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ABSTRACT
The objectives of this research were: (1) to study the level of green supply chain

management in the hotel business. (2) to develop the causal model of green supply chain
management, supply chain performance, and sustainable supply chain management. and (3) to
study the mediation role of sustainable supply chain management on green supply chain
management and supply chain performance. The sample of this study was representatives from
220 hotels. Purposive sampling was used. The questionnaire was used as a research tool.
Structural equation modeling statistics were used to test hypotheses.

The results show that in this study's sample group, the hotel industry, green supply chain
management is moderate. The structural equation model was consistent with the empirical
data. The causal relationship can be described that green supply chain management has a
direct effect on supply chain performance and sustainable supply chain management.
Moreover, green supply chain management influences supply chain performance indirectly.
Through sustainable supply chain management, it can be stated that sustainable supply chain
management plays a significant role as a mediator.

As a result, hotel owners should create policies for service design, collaborate with
customers and suppliers, manage the environment within the company, and manage capital
with greater environmental awareness because these approaches can help to ensure sustainable

supply chain management as well as improved supply chain performance.

Keywords: Green Supply Chain Management, Supply Chain Performance, Sustainable Supply

Chain Management
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Tugshalsausulivialy dwunisideluasalifsdenisussendlduiAnnisdnnisasldguniudiden
TugsAalsausy oasananisanduanuielgguniu waraudeduvein1sinnisislgguniu

Tugsialssusuvessena enebiiinlsslevideaunaaeniildguniuegdsusely

AYINUIBYDINITIAY

1. ilefnwsgdunisdamavndsgumudidenlugsialsusy

2. Wioamuuuiiasudaannguesnsianisvilsgumudilen wansduduanuviale
gUNL uazanudsBuresnisiansviasldgurmilugsialsausy

3. eAnwumummsidusiudsdeiufianudiduvenisiansiadldgunu fhenisdans

tlggunuEden wasnan1saniunuiildguniu

VBULIAYDINITIRY

meideluadsifivoiunduiion Tnefiduusieau 3 duds WWud (1) nmsdamavildgunu
Ad7 Wuduusudsaneuen (2) mnudsduresnsinnisiddguniu Wusuusdesinu uaz (3) ua
msffunuiilgunu Wusuusudennelu Inefveuwaduussansae funuiiduiugsialu
gnanmnsslsusuitunsfoutunsuiaungsianisd seuunduiiud Ao fusznaumslausud

sliugsiaeglulseinelne warveuwadunatiunmaiudeyanusifouuwey 2565-guieu 2565
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AUNAFIUYVDINTIVY

wIRRMNEITeIiUNTIANSILERUMUEITYY anunsavilikan sAduumaasegaans

¥9353MANATULA MIen1TanresdsnNITAENY HIUNTARGUNUNITIANTSYBLEY andunuuy

dauandon SUANINNITALINNUYDIEIAY waztIsanduuaINNTidndsuag1swmunzay (Habib

o

et al, 2020) wonNUN1TTANITNIGaUNUALTEY Nysann1sldnTneInssssud annislddan

q

nfiansdunmeduingfiv annisiiadndeuavnisudesnaiivdduusseinia dwaunsadaelisgsia

v
D2

WAARAN1IA IR UEMINAaauNRTULA (Green et al,, 2015) 13 8uLILAAIUIIBUNIFIANTINUNBD

il o v

guam eudaensds anudusgfia waznansznunsdinuveadieatesiugsia n1sdnniswasld

Y Y 9
v

guUMuAd) anusadutladeiigaslinansandunundinudtuls annsnuniuissaunssuves
Zailani et al. (2012) NAnw1gsAaNERFUAINUIT N15UTEYNALELLIAANTIAN ST QUM UALT Y

Tuavnliifanan a1 uua 1udInui a3 ule wanandanuidTeves Habib et al. (2020)

'
o 6 o ' o o A

lavinsfnwimnuduiusveanisdnnisvalgaunudided fuaudduvesssna nuin n1ianis

v
a i @ v

idlggumudidenlianinanessdUsenouresnnudunivaiudiu laun 1aswgia den uag
dwndey AluIainauuAgiui 1 veansideluasall laun
Hy: N1353AN159alg g Unudidediiansnan1mssonnud @ urainsinn1svalgauniuyes

PERRIEAIIEHY

wan1sAndusuialdgunu udsfianndnneluildgumuliaud g dusgiann

)

(Anand & Grover, 2015) lagn1sdnni1suatlgguniu iWudadedilasunisiigatudainaiuisodiwg

[ '

nsgnusananIsaLiuuildaunule (Hani, 2022) dagu n1sAnw1ued Kumar & Nambirajan

a va @ ] a0 |

(2014) AfnwINUIMUIVSTANTIAN Tl Unu ARYedaasuliifinnanisanduaumig

'
o w =

gumugulieglituddny Fonnnanisluuiunveansdnnisilgeunudidiss Azevedo et al.

o

(2011) lataueuuudiaesiiuansliiiuin n1sdanissldgumudidien enadudadeniidvdnaeuan
panan1sadunuiildaunuly lnensfnwnded1sia fensussendldnisdnnisvasleguniud

We3res Green et al. (2012) wudn axnsatelvigsnalulseweansgowsni anan1saiuauma

Vv
A

Awandeu LAsugaans N1sUJURNTS wazgsnanAvule wsenisfinwives Dubey & Ali (2015) Mvin1s

a _a

d139nud gsfendianusudedudnnaieweslumsdndunuinduissivdwinden Wudiumia

naunsanelinin nanisanliuauinldgununaduld nsadsanusdiedudwwaieess lunis

[

snfunuiiiudastviunden Wuesuseneuiiddylunsdanishddgunuiifn fuduiaia
aunfigd 2 veansideluaded Tun

Hy: M3dan1sviasldguniudilensidninannsaiananisaniuaunialgdguniuvesgsng
15ausy

o a

ganafiinnudAyiudiay uazdwindeuluwhsldgumureswmuies dnldsunisengesindu

@

93ANIAA Feanunsarislidndmsnensididy warlenalunisuszauanudusaunnningus
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o

(Wolf, 2014) usnainfianudsduvesnisianisialeguniu lasunisseusuindutladuddglunis

o

daeBuanudsduluniagsia (Tonelli et al, 2013) 83 Ahi & Searcy (2013) tausimudsduvesnis
dansvinlggunufe nsasisanuindovesannaigluildgunuliiinnislirnuddyse
Aauinden dinu waziaswgia lileliAnmsuimsdanisingAu arsaune waznsruaiuanegiad
Uszavisam Tne Baliga et al. (2020) tausi1 msuszdiunarudsduvenhaldguniu msussiduli
ﬂiaUﬂqufﬂﬁ’mM‘Hﬂﬁ‘ﬂ Fapu Auwanden warn13ALduu 99 Duong & Ha (2021) Anwanuin
wamMaUfRieanuddumedsay WuladeiiveneliAanansdiiunuilegumuiald vie
n3AnWIves Gopal & Thakkar (2015) AfnwiAnudiiusszrinsnsdidunuvisldguvuogisdsiu
funamsdiunuiaalsguvn lugaamnssueusud TasAnwienudaduluifinsusia dau way
dawnnden wul1 MuuufsAnsdudunwildgunuesadsdu susegndlidsviwalu
favnsuandenantsddunuinlegunu driuiafnaumigiud 3 veansidelunded T

Hy: AudsBureanisianisviadldguvuiidvinamanssdenantsddunurslegunuses
g3nalsausy

uenaniliftelinan1siselunfeiiinusslomigean warvensesdmanivssnindusiulsdemiu
yosmudifuresnsianmmidtgumu Alserinsiamanaddgunudiden wagnanmsduiun
vialggUnu 1ng91nn1snunIunuIdeves Habib et al. (2022) wu3n anudsdudiud anndey
wWsegha wazmsanuduau SunumBuiudsdmiuszning Msdanmsmddgunudiden wasnanis
fuilunuvenadnis lugsedme vesUssmatanaina Jufnauufigiud 4 vosmsiaeluaded Toun

He: AudsBurosmsdanisiadldgumu Sunumifudulsduseninansinnisiasle
QUNUADYY wazNan AU uvlga U

INITIUNTTUUALNIHANALNRAFIUTNAY AT0a519NTBUMIARYBIN I TelAuanafianIng 1
Mg

GSCM

AN 1 NTOULLNIAANITINE
e GSCM Ui M3dnn1sraslggunudiden (Green Supply Chain Management)
SSCM v P mgadiuvaantsdanisviaslggunu (Sustainable Supply Chain Management)

SCP v HamsAsiueuviaslgaUnu (Supply Chain Performance)
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A5n1saliunsade

15398 luASINARURLSEO8UITITBIUS U InemnuaUsennsASItAD Alnu ALy

W '

sanalugamnsslsuaniitunsdoutunsuiaungsiomsd uazfmuasuiunguiiogn Tngende
L1IAAYBY Hair et al. (2010) Alauedn Sriunguiegwiivuzay dosaenndaafudiuaufuys
daunald (Observe Variable) ndmle S1uaungusegnsiivanzauasdosdsiuaudaus 10-20 whaes
Sruausudsdanaldlunuusiaos @efanm) Fansideluadaiifdemanuiisau a1 4o Tnerdeuiiun
Anelusvuinaedaendumalianisanneudiudsdanala (Manifest Variable) fio vinlvidaraiu
yaan 3 daudsuds Wusuususzney (Composite Variable) §en1smaAnadsreusarefusynou
Tiduduusdaunnls (Grace & Bollen, 2008) Tnan1sdnanisvasldgunudidios Usznausasduys
Funald 5 fauus leun mseenuuuilifuiinsiudnnden msa¥rsanusudlefugndn msdnnis
dunndeunigluuon msadanuduiofudwnansiens wagnsihununduin audsduresnis
Jamminldguniu Usznoufedudsdaunald 3 fauus Idun anudBumansugia anudsdums
e uazaudifumedanndon uasanssiiunuildguniu Yseneufeduusdunald 3
w3 1hud fumu auievey wazarnindede Vil wauduusduneldlusuusaesdinedu 11 6
w3 Fadunguiieeneilmnganvesnsideluadeide 110 - 220 Fregre Fadunisideluaded
Fldinqusoehaiedu 220 fegs Ineldisnsdusegnauulsiondnnuinandy lnedenldisnis
AUUUURNILLA1EIY tagldonguie81991ng SRl sy ﬁﬁﬁumLﬁ'auLﬂuﬁﬁqﬂﬂaﬁUﬂsmﬁwmqiﬁa
nsin Alideyadiudlitugudeyamiidu mndudaviuuuasuniy egluguuuudidnnsednd ua
deuuvasvanilumsdudvesgsialsusy Alvdeyalilugruteyavesnsuianngsianisd Tnens
WeluaaillfadRidenssann Tiun anud Aiade uasdesas lunmsinsgideyadulssrnsamans
uazszumMIiiunuesulsildlunsing uasliadiuuudassaumslasiaine sremsiese
29AUIENBULTIB UL (Confirmatory Factor Analysis: CFA) Tun1snaaeunnuduiusidean. v auui
51Uy waznaaouunumnaiufiuusdesiuvesnnudduresnisianisiadldguniufieis
Bootstrap tievnanifuddty (Bollen & Stine, 1990)

mafeluadsilfuuvaeunmbueiostionside Tneuwvseondu 3 dau l¥ud dawdl 1 1 Huso
fRTesiuUsznsmanssiuan 5 9o ldud dumisesipounuuasuany dnnuminnu 91¢ldiede
3 Ydfounds szpznanlunmsufoRamilumienu waeseduvedsiusy dwil 2 deyasziumsdnnisiadly
gunuAdendan 19 9o ulalwunseenuuuiifuiinsivaanaden o 4 4o Wuowiisjatiu
m3eenkuuuINsiAaNSS lfia ann1slindsnu annsliingaudunie waranveade USuusenn
Rusinko (2007) uag Zhu et al. (2008) shumsassanusadlatugndn $wau 4 4o Wudedanuifertu
anusmilefugnAlunisesnuuuuinns asnanszvunagliusse deifuinsdvawndey ua
fanmsuinsiidulinstuaanndeusiudiu U5uUse1n Hsu & Hu (2008) waw Zhu et al. (2008) f1u
msdamsAanndenmelutiem dwou 4 9o WummuAiumsaduayuangiims mavhausuiu

5end 1186199 WagnsiAuAaauaud et vuas Ui wIndeuvesgsNveg1edatiies Usulsain
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Zhu et al. (2008) fumsademnuimdefudwnateiens S1uau 4 o Wudanninituasuile
fudwwaneions ileannansznusedaanden mstwmunguuuuvesingiusiudu Smsdndendvmane
weilvianudAnyfuAunndey wazhinasgiu 1SO 14001 anfiarsandumansions Uuusean zhu &
Sarkis (2004) uag Green et al. (2012) wazsnunsthiuvunduan s1wou 3 o WudawiAedumsudas

@ a

oAU gUnsal warduiaavdeilineusslond welfiduRuummudou Yl Zhu et al. (2008)
mudsfuresmsdanisiadlegunudiuou 12 9o uiseeniduduasugia sy 4 9o Wudany
Aeafueuannsolunisasfunuingiu wdsu msdanisveads wagAlddslunsdesveuds
USuU3991n Paulraj (2011) siudaen $1uau 4 4o udmanuieduamasndevemiinmu quadiidu
laide annansevudayuvy wavAdeisd@nsve] auluguyy USuUs99n Paulrg (2011) wawdu
Aswanden S 4 9o Gumnmientuanesyaos tids safvnenia uasndanu Uiulgsn
Kamble et al. (2020) wagnan1sAHuUiNlEgUnIuIIWIL 10 U0 Usenaunienuauny 311U 3 18
lewn MIandunUNITUINITANAT NMSIANITFUAIAIMED WarAuyUTINYDIEINa USuUieRn Bae (2020)
fumudaveu $1uau 3 4o Tdu dusmsivarnmats denuannsatiaueuinislmig wagianw
fangulunisdesouuinis U3uU3een Lee et al (2013) uag Lin et al (2010) wagdumnusniede
F1unu 4 9o léun Anumswionat dweunisuinsiisiaunm amnsnadueuindedo wagifud
AVINABINT5VOIGNATIAUSUUTI91N Panayides & Lun (2009) wae Bae (2020) Inguussziuanufniiu
W 7 sz oun 1w bidushgegneda fa 7 unu hudeegiebs

wuvasunilddmiuiAuteya 1un15mIIaUAMAINA1UAILLT B 99Te WazAIY
undefiolasutseanfuauiiomss 3 JUuuuldun anuiissmsadadon deanruaenndes
sEIeAauiugaUszass WA I0C AugnInandsuiu 3 viu uusesnduanedvinis 2 viau
uazfURTR 1 vivu Tnefla1sening 0.713-0845 Fannnininasifidmuaie 050 Anuifiswmsadavileu
NAFDUR8AT AVE 9 Ahmad et al. (2016) tauoinagdipsiinannndi 0.50 avmifiesnsadsduun
yeaeulnunsUsuiiisusIniiaesuesen AVE furdudssdvianduiusvosusiazdauds Tag Ahmad
et al. (2016) Lauedn A3 INTideves AVE azdesnnnindrdulszavdanduiusvosusiaziuys uay
nadeuau Ll oflaseAnsauUIALeanl (Cronbach’s Alpha) kagA1ANuLfiss n3enn CR lag

ABINAININAIN 0.60 V9@D9A1 (Ahmad et al,, 2016) LaAIRINITIN 1

A19199 1 NINAFBUAMAINLATEE

Alpha AVE CR GSCM SSCM SCP
GSCM 0.991 0.980 0.996 0.990*
SSCM 0.987 0.987 0.996 0.537 0.993*
SCP 0.981 0.965 0.988 0.594 0.524 0.982*

*UNUAITINTIED9I03 AVE
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Nan1339Y

nsitelundsillfimansaseudennandeiunisada deuflvsthdoyaildsuiinsevidae
affuuUaesaunisiassaia Inefimansaasumsuaniasunivesdeyanudn Aread deadaus
10.299 4 -0.191 Fsfianaglurasiimnzaude semine -2 89 2 uazaranalds Se1daud -0.889 flg
-0.658 dsieagluta -10 fa 10 Ustldhdayafinisuanuasuuuund (Collier, 2020) myraaeutym
ANUFUNUSTENINA MU TDATEAUAT VIF nudturazallsila1tounin 5 (Belsley, 1991) nadau
anufueniusnisnszans wasauduiudidunssssninsiudsdassuazsiususny deogly
seiufinyan wdmniufahdeyaildfuntinnesinaniside TnsannsouanssoasBondal

Toyadutszrnsaanivenguiaegidlunisidednudn fneunuvasunmdulngidy

£

FuimaseRudu $1uau 155 1o Andufesa 7045 WugsRalswsuiifisuaundnoudaus 30 au
~100 Au S1uau 124 wis Andufosay 56.36 d318ldiads 3 FSoundseyfidaud 50 druuim
~300 duun S 131 wis Anduiesas 59.55 SszeznatlunsufiRauiulsusuuudimnnni
10 U-15 U d1wau 94 518 Anndudewas 42.73 wazidulsaususeau 3 a1 S1uau 81 uns Asduses
av 36.82 lnensiaseradndmssasienads aunsoulanawteanls 5 seu uiazseauiiany
nesunsaatuar 1.2 Tneva 3 fauds aunsoulanalddad Aeds 1.00-2.20 unuseduRLn
ANRAY 2.21-3.40 UNUSEAUM ARA 3.41-4.60 UIUTEHUUILNG1S ANLRAY 4.61-5.80 WNUSZRUA

v

LATALRAY 5.81-7.00 WIUSEAUANIN SIUALLDUARINITIN 2

A5197 2 NaNTIASIZRARALLAT N MLNBIRUSENEU

Construct /Observe Variable Mean Factor Loading
msIansvndlggumudien (GSCM) 4.134
mseenuuuTiuiasiudundon (GSCM1) 4.135 0.991
nsaausmileiugndn (GSCM2) 4.130 0.998
mMsdansaandeunsluuden (GSCM3) 4.134 0.988
mMsasAuINdoduiunaeees (GSCMA) 4.114 0.991
MsiRununauIn (GSCM5) 4.164 0.981
audadulumsdanisviadlsgunu (SSCM) 4.127
mmsﬂ’qﬁumamwgﬁﬂ (SSCM1) 4.117 0.992
Audafunadanu (SSCM2) 4.128 0.995
Anudsiunisdaninday (SSCM3) 4.135 0.994
HansAnduaulggUniu (SCP) 4.223
AU (SCP1) 4.168 0.973
ANLEANEU (SCP2) 4.233 0.978

AIULeie (SCP3) 4.257 0.996
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mMsdnnsviaslegunudiden Tunmswegluseduliunats feaedewidu 4.134 lag
ansaiteneidusefunuin funisaieenusudiedudnaneaiens Wusuidnanisdnduny
ffovflan seeadenintu 4.114 uazdunsiiunundun Wusuitnansidunugsian fe
Aadowiniu 4.164

anudsduvesnsdnnsiddguniu lunmsmeglusefuuiunans seredewindu 4.127
Tnganunsadesgsiduneiunuin mnudsdusiuasvgman luduitinansduiunuliosiian
sheAadowiniy 4.117 wasaudsdusudanaden Wuduiinansiidunugeiign serade
Wiy 4.135

wansindunuilgguniu lunmsameglussiuiunans Meduadewiiiy 4.223 Tag
annsaiengiidunefunuit sanmsduiunusudunu Wuduidsanisindusnulesiian s
Anaduniniy 4.168 wagnanisadususuanuindede Wusuidnansdudununniian se
Aadowintu 4.257

LLUUﬁWaaﬂﬁQﬂﬁwuﬂﬁuiuﬂ%ﬂﬁ aeandosiudoyaideszing dsamnsauansliainandvil

CMIN/Jf figninfiu 2.524 Iﬂaagﬂumm%ﬁmmxammﬁ Hair et al. (2010) waualiinAisilatdesni

o v
s B 2

3 wena1nd Hair et al. (2010) da@uanvtl NFI way CFl N4A1R9Le 0.90 @18150UNIAINNADNAADY

vesuvuiassiudoyaifesying denadwivosnuudrassiuansen NFI = 0.986 wag CFl = 0.992
uoNIINTA GFI = 0.931 fiAunnd 0.90 sufi Malhotra & Dash (2012) Iéausl dudl TU = 0.987
@enAdaaiy Hu & Bentler (1999) wuztd1AsdAmInnin 0.95 uagdvil RMSEA = 0.083 anwil
Byrne (1989) iauod1 axsiiAndeus 0.08 - 0.10 andviidinandrsiuaunsnaguléd wuudiaesdign
fanunnuunAnuaznguifiedos fanuasnadostudoyadesednslugshalsus Ay
nausoehdluaded

n1933elunseliusznauludng 4 auufgiun1side Tnedinsiernieadfuuudiansauns

! a a '

1A59a3 e WU ANLAFIUNNTIFEN 1 N15INT1YlgaUNIuEREITaNSHa NnsIsaAIUsTuYe Y

q

N1353An15velgUnILYesgInalswsy Nseauled1Ayneada 0.001 meadudseansavanaiiy

14

0.537 auuAgIUNITITEN 2 NM5IANTlgaUNIuETe NN na nansenan s U Uil
9UNUYDITINAL T AszaudedrAyneata 0.001 suaduUszansansnamindu 0.440 uag

AUNATINNTIAEN 3 ANSITUTDINITTANIIMIIE QUM UITBVEN avansaaNanITAL U UlY

a

UNUVBITINAL T NszRutledAyneada 0.001 mumduUszavsdnsnawiniu 0.287 auufigiu

3 3

a

1 4 arudsuveansdanisiilgauniu dunumduiuusdsou senineanisdanisisdguniu

AT waznanisanlivnuiglgauniu Aseautied1Ayneada 0.005 MerduUseanadnsnaiiniu

0.154 518a2LDYALEAIAINING 2
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AN 2 WANNTIATIZILUUIABIAUNITLATIASN

7: INNSANWN

NNANITNAADUANNAFIUNITITENT 4 FuufgIuvenITITelunseil @1u15a3inseidunia
WMaNSNan1amse (Direct Effect) anSwan1eeau (Indirect Effect) wazdninasiu (Total Effect)
Taganunsnesuieladn Nsdanisvisldgunudilen TBvEnan1wswonNEEureInNITIANITUINLY

UM wazNanIsALIuNUlgaUNIY A8A1BVENAYMNAY 0.537 war 0.440 MNEIAU LAENNT

v aa

Jansvlggunudilen daldnsnaniweudenanisaniunuviiddguniu iauanud duresnis

o |

dansvalgaunu feAdvsnasiniu 0.154 nlranunsadeseilainnisdnnisilgauniudiden
fansnaminseaNdsduraInTianIsialdaunu kasnan saiuauiislgguniuyindy 0.537
WAz 0.594 mUaRU waNIINTFINUTIT ANUEITUVINTIANTUILERUNIL LBVENaN1INTIsaNANIS

Aiunuiislggunu meAdvswainiu 0.287

n1sanUsIeNa

= a '

n133nnsrslggunudiden Jansnadeaudiduveinisdansviiddgumulugsialswusy

naAe gefalswsuilianudidysenisesnuuuuinisildladindon Tudnezdunmeluiiuns

o

Jannsdaanaeunieluuien vsenieuenidu NM3aanusuden1sgna wadnnaneess a1use

oy
Yaa =

neliiinAudidurenisdnnisvalgaunu lugsialafgsdu aenndesiunuideves Habib et al.
(2022) NAnw1ANTNAVRINTIANTUNIERUMUATEY Nllrenudsduriuasygia Awindey uas

n1saniiuay lugsiadamevesdssmadanana 91U 403 USEn wuldl Msdnnisvislgguniuy
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'
a a ] a a [

Ay UBVENALTIVINABNANITANTUIIUAUATEEAD F9lIndou wazn19atuay og1elldud Ay

o

Meadian 0.01 n3aNUITeves Saeed et al. (2018) NANWINMIIANTIGRUNIUATYY Vvesgsianiey

U

a

lugnamnssundn Useinalifaniu 97w 207 U380 wudl nsdansvadlgaunudileiniely

'
v aada a a

U3 1 Judadenidninadsuindenanisaniduanudwinden sgraiidedfy uaznsinnisviaale
gumMumeuenu3en Wuladeniidndnadevindenanisaniurnuinuasugia Javisaesdadetioduy
drunilslulifvasnnudady n3e91uiTuve4 Pattnaik & Pattnaik (2019) AdnwIgsAvlugnaInngsy

NARYDY ANTIVRIUITNT 31UIU 130 WS WU NSHARLareNwUUALTe) Fedaidunildduiladeves

[ a '

nsdansildgunudiden danuduiusifeuindenanisaiiunuiudinuvesuisn

a

n139nn1snasld g Uniudiden d8ninanenanisanduaunaddguniu wansliiuda
AR UeINITInNITlgUINUERes Tlidiesanunsoadennudidurenisianisidlgauniu

W Jududndadeilinanisandunuiiddaunmuresgsialsusy dussdnsaimuind Wuls

Tngaunsananaladn Msdanisnileguniudilen tiglinanisandiunuilgguniususiuyuves

ganalsssuAvuly TnegsfaduauunnlimnuddgiunsauaNiuyuveInues WoasHanauwnNy

oA

wserlsegamungan anviedaienelifinnanisaniunuiuanudangy waganudLioioves

2 '
yaa £ =2 v A

ganalsasulvingady Felndifsaiuauideues Gawankar et al. (2017) Afnw1ANdIAYANITINNS

o

o Aa

wnldaumu ddanisiananisaniuauilgauniu lugsiafuavanlulssimaduide wudl vin

' .y
Saa =

gafefinsdansalggunuiin azdieliAamanisidunuvidldguvnuiidsdiunuluse vions
98904 Baah et al. (2022) Aifnwinansznuvsnsdani1suisldguniu dunisvieusiaiu Ay
Forau wazanusinid Addenansdniunuiilsgun lussawdavuianatsuazidnvesUszma
i nut msdanisviasleguimustsanudiu f8vnswalufiemsuinderanisduiuanuviasldgunu
otsliodfy

anuiiuresnsiamsrindsgumu favdnasenanisanduamshaldgunu amsananls
Imsfigsialsusuannsnadisenudsiuresnsiansiaddgunnu Haduesugia daau waz
daunndeuliiinduld wwdusanidsdaded drelinanisdidunuriildgunuresssialsus
fiuszAvBmmannBstuiauduny anuBanegu uavainhideite TaslndlAssunisideves Duong & Ha
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ABSTRACT

This research aimed to study the factors affecting the decision to make a buying-selling
in the provincial central rubber market by the Rubber Authority of Thailand and analyze the
component factors of decision making. The data were collected by interviewing users, both
buyers and sellers, including those who do not use the provincial central rubber market to study
the reasons for not participating. The total number of samples was 150. The collected data
were used for descriptive statistical and exploratory component analyses. The results shows
that the factor affecting the decision to purchase in this market is the trading facilitation,
purchasing, and process price, respectively. The exploratory component analysis result shows
that all 18 factors affecting the decision can be grouped into three groups. The first group is
related to the purchasing process of the provincial market includes the dealings, transactions,
quality control of the product. The second group is related to the cost of transportation. The
final group is related to the price and variety of the product. The most contributing factor to the
decision not to buying-selling in the provincial central rubber market by the Rubber Authority of
Thailand is the strict quality control measures of the product, followed by the difficulty in becoming
a member. Therefore, this research has recommendations as follows; there must be an agency
responsible for providing knowledge on product quality, and promoting the creation of a provincial
central rubber market network to cover the rubber plantation areas to reduce transportation costs

and increase the facilitation of trading.

Keywords: Central Rubber Market, Rubber Buying and Selling, Rubber Authority of Thailand,
Buying Decision Making
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WagHUY
Taelud we. 2530 aoduisesns Iddadanaanatsensnisiurusnsesdssmnalng

o o o @ °

a AudITeesaan @dnausaianatsgransdminasan) sunemelug Jawminawal 2 aan
AB AAIANANENUNUAY WAZAAIANA1NENTHUTIUIINGNUHUAY 19U UIe19an 81aupusATY 819
wis wazenaasn 1wy lnelinguszasdiielidugudnansnsdereenmnuiinnieldsuleuiinan

NANENNITIAMUA WBanIzauTIANeligly wazivualiiinsdseniasaenegndunians
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meldszuunaananiidanandusssy uagnisudstusgaed seoun Tud wa. 2542 aonduidoen
I§dadanananansenamslunaldmeuny a dnnusaianaensmndmingaugdsd sune
Wil dmingsugisid uazrdanmanmnanenansiluneldnounats a dninnuaans
NANENINITITINTAUATATIITNITIY S1NBRINT TMTAUATASEITUIIY WaznAlAnouand o AUEIdY
wagiaIINISNEATEal (@1UN1uRaIAnaeImsIdmingsal) sunelesszal Jamdnesan Tul
WA, 2500 uard w.a. 2508 puddu deund wa. 2552 antuiTeens R InaIAnaIE1mn
lunangiuseni@uaniensuuy w gudideuazinuinisinensvussnig (@naunaianais

[ [

YINITIVINTANUBIAY) BUABSAUINY TINTANUDIAY LATAIANLTUDDN LA UL DABUAS

v o 1 o

 AudIdeuaziauINsnensyIsud @dnnurmenaiesmnsdminyisug) srnailesyisud

dloT w.a. 2558 wsrsudyaiAnisensuisUseinalng w.e. 2558 fnaterulvimainusyyagns
viosiiu melinsmivquaresdinaunesuanas1zin1snaiue1s (@ne.) AaIANA1EIINNIT
neldn1smiuguavesan1tiideens nTuANNINERT kareAn1saIued (9.a.8.) agnngldnisiiiu
uarssNIsEsUsEalng deilinainyseyasnaiosiu Wasuderdu natnenan sensuvs
Uszinalnedanin/anen (@a1duinunsns/ngaiamnuniaues) uaznaianansensna Wasudeldu
A1ANA19E1NIT1T1TR A1usELTUNITE1MIUTENALNY T1A78ARIAEIINITIVOINITY IS

Uszwalne w.d. 2561

v
(7

Tud w.a. 2563 n1serannsUszinalng ladnganainnalsenanislunianziuoon 1w
U @UNIURAINNANENNITITINIATZEDY 81N TITUNT TInTnTzees waznAawile 1 uis a
AUnNURAIANANENINITIIINIATEITIe Sunollondesny Jmindesy

nsuUimsRaIAnaesISainia 8 uisdnady neglansmiuguaresnisenaualseme
Ty Wulununszssdyadiniunuens we. 2542 uaznszsivlyaiinisenauwsUssmnalng w.e. 2558
dioonszdusmenanslidiadosnim sutadaUsslovigeauinensnssaes aady
NYATNIVIIEIUYN LazHUsEnauRanITens Famsdasmarnnarssransdmiadnaridueiede
yasnsewisUszmalnefililunisenuay LATUSINTTANISENMS ST UL Sauaidiuh nanah uae
Uaneih wigslinseungunndmin Fedemaliinuasnsuniaiugns a0 uNYRTNIVIIEILN LAy
HUsEnaUAanIse fevreenduiiuiifilnanaanarsersnsdmda aamensnisenausUssnelne
IR/ M?Emmmﬂ%aszha%gaagj $ndudosdersanmnsrunefaunandunaiaviosiudilyd
ngraneAIuA YlrsuwuuresnIsimuasIan wagnsauauaunwlidaay aueansliinaiula

JUsTTUABLINYATNIVIEIUEN A1 TUNYATATYTIEIUENS LLagél‘US%ﬂ’eJ‘Uﬁﬂﬂ’ﬁEJ’N

Y

91N yveseans @ aduiisiasegiandrdgroslssmanaziduunasselaves

Usgngudiuaundt 10 duauiausema Snvisenamsdaduivfivgnuaidmalifisgldainas
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Aounaenisd Fvademeldfiuiuouliuiinumnsfivgnensmanannniinisugniiss dadu (CMGF
Secretariat Thailand wagamninenduasuanuiuns, 2563) Usznaufunisensusissemalneldnos
papnaneesfmintudiedunalnlumssiusaruasanliunddeussdne lusunsuuds
N13AIVANAAMENNT wazairaudusssudiusailunisd enedenszuiunisilusda
Lﬁmmﬂﬁﬁ]a‘]’sméwﬁﬁmmﬁwﬁzg@iam‘aﬁmﬁuia%aﬁmamqusw AADAIUAAIANATNEIINIS I iaLdy

PUILIUNANNYNEN IUNNSALESUTIANE1 9 luUsenalviaiosanunndu dnvailenaisaun

'
av as

MnNanTeidnn asuiidwarenisdevsendunaiananenamisiluedin wuindinisanundidilsl
asouaguitsluudvesssiiutatonarluf s uii i vinis@nw Tasnanis@nwilui uiinie
priusandeuniianuintadenianiseainiinnuduiusiunisandulaltusn1snainnanse 1 eanis
Tufiamaifioadu (quwg uaziaiuns, 2553) drudadeiinguinuasnsgndnensmnsilinud iy
AT UUNUNT8INATIANAIIEIINTT D NMsiMuasIAesidonndasiunatnlan @aunnssmng
msflaondununsnaduguielaeassiusiend dungszdeu deteiu uaznguune n1asgalsyie
duaSuatuayunguaunsnsliduuds sufdumsfaimarmnarenmnmmsiineusssduiusidy

wugusznaunsiarssanuivinamunelngandeusemealiunsaudniung (Anjal, 2558)

[V
o ' t%

il Sapsitadedug dslifins@nwilusideneunt

Va U =

AnrIdedslainisfnuladeifinanenisdndulaevissanslunainnaisenanis
JarinvesmserawisUssindlne sudsdadeiienaduguassalunislduinns eldiduuumslunis

WAUNSTUUNAbNNISTLHIURAIRNANSLANLgUNgTeRa U

AYINUIBVDINTTITY
1. WeAnwtadeNinanan15indulateuge1anis A IANA19E NS TAVDINITU LAY
Uszwelne

2. Wis@nweerusenausinvesadeninananisinduladevisenamisilunaindavigenannsi

YDULYAVDINITIVY

v
@

ns3deiidveuwalun1sAnuilaetatuinsderiseenislunainnaisersisidmianing

vy
I o = (Y [ [ 3

NeAsunauy 2563 31U 6 Wi UTENaumey AAIANANENNITITININEIUaT JIings1ug 371l

o v o v & =

JninuATAIsTINTIY Jeaninezan Jmdanueiany uardmiayssud Juliflduinsdevivenanis
wasvugvilaiieiasoudaladenidnsnasenis@evisegiwsiass lagldnisdunvaluuudedn

(In-depth Interview) 3MNN"581A78E1UULIIAT (Purposive Sampling) Tungur@edsdivnuaulaiuin

a

wagn1sguiieg1suuuTudey (Accidental Sampling) lunquevne s3uMsdu 150 10819 Litefnw

7

v o

Jaduifinasanisfinduladevigg1ansndaninveanisenawnialsemalng 19 6 wislun1nsulaenis

AATATIEDANTIUL AT ITTeIRUsENoU tnsandeunAavguliiertasiunisinaulade
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Y8IN1AFINT @1N15nesuElAELUUTIaeMaANTTUTN1AgIAY (Stimulus-response model of
business buyer behavior) (unan3 wagamy, 2558) Tun1sasstominnu

Bn3auliuniidg

nstuiiunsiteluadsiuseaniu 3 dau Usgneude mafumunadeya wdssdledldly
msiiuTIuTdeya uasmsveaeuguWAdasle uarI il ideya

druil 1 msnurmdeyaldnsduniuaiiuuiBedn (In-depth Interview) Tnsmsgusaagnauuy
191299 (Purposive Sampling) IuﬁaumawﬁaanwwmﬁLﬂuﬁﬂizﬂawmﬁwsﬂwg na19 wazidn 39
$ruauliiann esandeyaduifesmsdoyadeiniiodoanudguazaudiames eyl
oya drumsdunwalfveeimnsilunaianarsdsdiulngidununsns naununsns wedaunans
wavavnsalv dedidnnumnlinisduiogiauuutiade (Accidental Sampling) auauasiaslaves

£

Arounuudunival ilesainnisneunuuasuauseserdennnusiuiievesineuislilddeyaiidu
JafAniuns ovimuARTILIASweINauRIeE1e Insnwideidwiunisiiusiusindeyaainglduinis
AA1ANaNE19NIITY 6 Janin liun Jaminasan daningsnugsonll Samdauaseisssusy andn

' o
v W v v aAu =2 = [ °

syan Tavniavusanie uardminy3sud Fsiinmsdadaazdndunisuneud 2563 falinguiaegs
S uurimsieay 150 foehs Feudsoonl@idu 3 ngu el

L ﬂqiwg’%yaiummmﬂa’m&mwm%’wi’m 1 6 Sam¥a IenefadonuuuanIzI NI LI
Uszrns 60 318 Taninay 4 dregs wsuaunduiegns 24 fegha Wesnglideyaludiudses
oglusziuuimsiBuineumaudsdniAeafuaniuuszneunis Tasudsumuinvestuszneunisi
HufFernsmanelvg uagnans-in esanduszneunmsmelugisiunutosninfusenounsae
nans-idn fatdu Jadengusznounisselug Swminas 1 dregrs uazdusznaunmssenansdn danis
az 3 feEs

2. ﬂdmﬁmwaiumawmnmammﬁﬁwi’m 1A8NISAMEBNIINIIUIUUTELINT 2,400 518 ey
yAnASITAN TAYAAA wazannsalneauaIne esnguissrmnsilunainnatsenamsdmia
drulngidudununguinunsns annsalnesuaiuens Laznaina3eviy é?fﬂasﬂuﬁuﬁﬁmﬂﬂaﬁu
fedu nduogafidenasinnsanainsuuing fuvesis 6 fwin fwinas 16 feghs sausuau
NANA19819 96 F78E1 TAUMNUATUIANGNAIDE1NMIENITAINIUAINENTNTUNTIVTIUINUTEYINT
fisnAnuaanmiadeusosar 10 (Yamane, 1973)

3. nauddouasuglunaintiesiu Tnonisdnidenandmiafidaaanarsersmnadamie

Jarinag 5 feg1e sawTmIunguaiegR 30 faeg1e Wesnlinsudwiulssmnsuseneuiungy

Alvideyaludiuiliinudnvaendeadriuddditnmsdudiegiwuuiadey

9
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dauil 2 in3esflefldlunissiusindeyaunuvasuaudiuiu 2 ga Feritunisfiansan
PussnivelungudSeuiosud Inedineansendsd

1. wuuaeuawedl 1 dwdunquideuarganslunainnarsersnndminesnisesu
Usewelng Fudunuvaeuamdsuimauandsgaunin Tnsuvseenidu 3 diu il duil 1 oya
iluveslduimsnainnatssramisdmin 1wy UssianAanis anuennsvingsnssy szezan
Uszneuns wagidinsnan udu diuil 2 deyanistomsnsmne wu Ussianensiiens Ui

Moy wazAUdlun1sTeve WWudu wavdn 3 anuAniuvesinouluuasunaiefiutlade

a !

Adnanan1sfinauladavee1amislunaInnanae1InIsIsmInve 9N senaiaUs Al neRa 4 Ay
TAKA AU AUNITTBVNY ATUNISVUED BATAIUNITONUILANUATAINIUNITTBVIY SINAIDIY 9
48 Ingldn1sussiuwuusedumnuAniiu 5 sgau (5-point Likert Scale) lnepnizd3Tetnauena
nsAnwanzdun 3 WelidenadeiuingUssasrvensive

2. wuvgeunuyai 2 dwsunquideunaviunglunainviosiu FaduluvasuauUsnaas
AuNAUAY dvsunuugeunuyailasiuiefnuladeidmadonisdndulalidevsermisily
AAINNANENNTITIInTeInsewisUszndlne WelinisAnwaseunauisladefonaduguasse
1 & P ' I3 | o & a v Y] Y a v a ' ~
fan1s¥evIniy Ineutseenidu 3 duu sl dwil 1 Teyaniluvesdldusnisnainviosdiu dwi 2
Tayan15¥oue 1IN wardIudl 3 AnuAndiuveslneukuasuaiuiediuladeidmanenis
dndulali@aviseramislunainnanagnansndarinuednisenaiaUsemaing Jausenaunletadey
2 1 3 2 v a o a @ [ = @ i @ v
A1unee e 10 99 TagldnsussidunuussiuanuAaiiu 2 seav Aowiunie tazludiuniy
WFOUTLYWANE
wuuapun I lglakunIImageUAMAIN (3Tl 1) n1svegeuAlesiy (Reliability) Aaemn

o

wseAvsueatinvesaseutin(Cronbach’s Alpha Coefficient) fsaunisi (1)

n 252

1_
2
n—1 S

o= (1)

IngdAnngedueglusedu 0.687-0.891 30UUNAN-EY LAY 2) N1INAABUNITUAINUATUNG F7e

nsnageuLuUlAauAls (Chi-square Test) @anuin P-value < 0.05 nungaad nqusiegaliiinig

LANLAIUNG way 3) AINAFOUTUE (Runs Test) VA UANNOARYDILUUEDUAIN %QW‘U’JI']UiﬁLa‘L!

Aanuaulvg) Jdn P-value > 0.05 mineaud ngusegnslinandudasysiadu

duil 3 meleswideya Uszneudie melinsgiaRRidmssaun uasnsiiaesissduszney
Tneiiseasidon feil

1. MlaszaiadAdanssan (Descriptive Statistics Analysis) Tiun n1suanuasaud (Sevaz)

wagnsiauuliudidaudnans (Aade) Wessuiednuvuzdeyadiiiusivny Jweyluguasaled
(Cross-tabulation Table)
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2. MTATIENeIAUTENBU (Factor Analysis) lilafnwnesalseneusiuuesdadeninanonis
faduladeviseramslunaindevise1enisn lagldn1siiaseiesausenoultedsia (Exploratory

Factor Analysis, EFA) #sildunau Aeil

I a

2.1 MSAFIABUANNAUNUSVIAUT (1) ArduUsransanduiusuaaiasdu (Pearson’s

s o

Correlation Coefficient, r) L‘fJumsmiaaaa‘ummﬁuﬁuﬁmaamLL‘UiLLm'a:q' TAgRAITUINLUASA
andusiug dranduuszand anduitusvonfioidudlng 1 vde -1 fuvsaduianuduiusun
feanunsndneglussduszneudentuld dandudsavsanduiuveaiiosdudilng o fuuseaiuli
auduiug Feliannsadneglussdusznouifeniuld (2) Aadd KMO (Kaiser — Meyer-Olkin) 1{u

nsTIvdeUANLINTaNTaYAluNTIATIEAUsENB AN (2)

2

KMO = 2)

Z:r2 + Z(Partial correlation)2

a7 Partial Correlation fie AdUUsEANTANEUNUSUI9EIN 81A1 KMO > 0.5 fruUsininumungay

AgAmszviasrlsenau luaaeiial KMO < 0.5 daunusluiianumunsaunagimsgviesalsenau
(Cerny and Kaiser, 1977) (3) n1nadauauufgIunleadfves Bartlett Wunsnaaaudwdsianing

Huendnwalndelal (dentity Matrix) fsaunisii (3)

- 2(o-e)
v =

E

(3)

Tagil O, Ao Andildanmsiiudoya uas £ Ao Aitldannngud de1 P-value () < 0.05 uanaiy
FuusladiBuendnual nieduusursiafianuduiug Tuvasidian P-value () > 0.05 uanein
fudsifuendnual wiofudsyndlifinnuduius

22 msannesRUsznaulaznIsuyuLNueAUsEneU nsadnesAUsznau tunisuia
auduiusvesiuusnadaiiofanguilade vuisedldnsieseiossusznaundn (Princpal
Component Analysis, PCA) titelldduuslmifiannsaosuiemnuiuuisvestoyaldunniign uas
Frurudanuslnldondosnindrurudnusify 4 sdruiuvesdanuslniiarsanaindileifu
(Eigenvalue) #31nn91 1.6 LLawT'JLLUiLﬁmQﬂﬁmﬂﬁjmmmdmﬁaLLUﬂmﬂmaﬂwsﬁmimwmﬂfmﬁﬂ
o9FUsnou (Factor Loading) fantwiinesdusenaufialndifestunn deiildendenisdnngu
faudslusl fadu n1smyuLnuasdUsEnay (Factor Rotation) gnuszyndldiilsusuatmdnaas
osAvsznaulvdalan uasidondaudsluildinety ndsndunisdsd efauuslnafidaumneg

AseuAguAunNAUsaglungutiu
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NANTINY

Han133dewUseanilu 2 daumuingusyasdniside liun

1. nanmsinundedvidmasionsindulatonssmisilusainnanersnsdminvesnisens
wisUszmelneg tneldnisasunaainuuuasuaiuasadfinssaun wiseandy 4 d1u wenaungy
Jadavdn fie 511 NM13T0w18 MsTuds uazNsEIIEANEZAINlUNSTETE Fan1sedl 3 Tededl
dmasensinduladorsensmsilunamnaneransdminnniian 2 sufuusndsdiazuunlndifes
fu e Yadesunmssneanuazmniumsiens (PruuuAUAFYLRGY 4.45) wazdededunste
18 (AvhUUANLAA LR 4.41)Imaﬁﬂmmé’wﬁ'ﬁﬂuizﬁumﬂﬁqm wardadediinnudifysesan
fud Jadedrusan (rzuuuanudfyads 3.96) warladedunisvuds (Aruuunnudfnyais

3.78) muadiu gadimnudnAylussAunnaiuiy

A1919% 3 szAuANdIAYYeIlaTeidanen sAnaulagevIse 1IN lURAIANA19EINI 1T TR

seiuanuddguasiladiidaaransdatuladovsenanisly 5 e
st ARIANANENNITTNIA wie ;:;;
dwan  gaegd unses gean  viuesne  y3sud
il 533UI1Y

#1U31A1 3.94 wn

1. 51AYATITU AUVAENHA 3.95 4.26 4.59 432 3.80 410 417 10

2. jUwunsimuanmiimmainiede 3.50 4.32 4.64 4.18 4.05 4.45 4.19 N

3. fofusanansasosessanle 2.80 4.11 3.27 332 3.35 385 345 wn
frunsdene 441 wniign
4. NMIMUANANA MBI ITFOTE 4.80 4.47 4.68 4.18 4.55 400 445  nfian

5. pmennveneesUsave s lunsiet 4.30 4.21 3.50 3.68 3.25 4.25 3.87 1
6. Ansnindofiovesmsdeinviing1ems 4.70 4.68 4.77 4.72 4.95 4.35 470 wndign
7. mnnnidefiovesssuumsinaunmandn  4.85 4.47 4.68 4.27 4.85 380 449 wnfian
8. munidefievesnsiatiinauenauis (ORO) 4.75 4.46 4.60 4.36 4.65 3.67 4.42 mnﬁaﬁ
9. AV T ANTRITZEZIATUNN Vg INT Y 4.25 4.53 4.64 4.36 4.80 4.35 449 anniign
10. msfingdieu Fevwiulumstonsidam 4.55 4.42 4.73 4.19 4.45 4.40 446 aniign

Funsud 3.90 umn

11. szeznslun1svuEs 3.70 4.00 4.27 3.82 3.90 3.60 3.88 N

12. sunulunsuuda 3.05 3.84 4.00 3.55 4.20 360 371 N

13. Anwazmnlun1svuds 3.80 4.00 4.55 4.14 4.10 3.90 4.08 N

14, ANNarAMNIUNIINMEUNIAEIUE 3.80 3.79 4.14 3.86 3.90 3.95 391 10
frun1ssruasanuazaIntunmstene 445  yniiga
15, Wwithilqualunsdene 4.65 4.53 4.77 3.86 4.35 420 439 ndian
16. rwsawenrlunshesiodomsioyatudmid  4.60 4.58 477 4.00 4.40 453 448  wnilgn
17. msiiszuuddnnsetindsesiunvinganssu 4.15 4.58 4.73 4.50 4.35 3.42 429 anniign

fome

18. ArwsInEalumstons 4.30 4.58 477 477 4.75 3.95 452 anniign

19. ewgzenyndilumsdssaseniufy - 4.40 4.58 4.63 4.36 4.95 460 459  wnilge
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157197 3 (510)

o

ewe: AzWWY 1.00 - 1.80 nuneia szauaudAnylosiign

AZLUW 1.81 — 2.60 WNBEN SEAUANUAIATYTIDE
AU 2.61 — 3.40 WNBTY SEAUAMUEIAYUILNEN
ALY 3.41 - 4.20 ®U18D9 I2AUANAIAYNIN

o

AzIUY 4.21 - 5,00 N8 sERUANNdAYNINTIan

o

flan: anuzAde (2564)

MnuansEsatneiu awiuld i dededesdunauasdunsudsioueinatonisiadula
Fovpenamnsilussauiiianuddyun luvariidadedosdunsgeviouas Fun1seaeaIy
avaniinasenmsdinaulatovsenamilussfuauddyanniiganniadoes sniiutladedosdu
AravaNaNBYeITENETiunterevituiieg sriuauddyann deaziioulfifiuiinig
dndulatoreeansrhunaanaensdmie fudimsszmenmnmaiielilunstens vl
fispnd1981 Uszneuiung seifsudededusne lumsimuasendeus dwalsiladeiusaniiue
semsdndulatenetosni Wasuiuiadediiendestunisnsaaeuamam anuideio s
guakarsBATIIAYMmNvemhiTludusne Wevhmstereinusaiananss e den e

2. wameneesUszneusmestiifeiifnadensdnduladevisenamnsilunaianans
Jinia legldnsiasigviesdusenauledsnn (Factor Analysis) 31uau 18 dadelaglisiuidadunau
indefiovesmsiausunaenauts (ORC) iliesannlyiansaltlunsuszifiunanmenslsvnuszian
IngNA1504191NAERR KMO Lﬁamaaummmmzamaqsﬁaaﬂa LagAafAved Bartlett Lilovindey
arufuiendnual §an15197 4 uansA1ad@ KMO winfu 0.761 uagenadd Bartlett iy 0.000
Fefidoddymeada Asvduanudeiiufosay 95 Jvaguldidoyayaiiieumnzaniiasiilulfly
nslnsesiesiuszney vienanldihdades 18 fanuduiustuiainnudniuiivedosungu
Uadensanmsiinsziiesnusenau

A57197 4 ANEDR KMO hasNan1snadau Bartlett’s Test

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.761
Bartlett’s Test of Sphericity Approx. Chi-Square 989.384
df 153
Sig. 0.000
fivn: AauziAde (2564)

e
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a1 TeiesdUsznounuin Jadefidmadensdnduladersenamsfamiaiomn 18
tady annsodnnguiladelvalls 3 ngu Famndadeliien Eigenvalue 11nnin 1.6 tufe ssdvszneu
i 1 aunsneduieanunUsunuesnguiiadelniléfesay 19.12 asdusznauil 2 anunsnesutenm
wsUnuvesnguiadelmili¥osas 23.956 uavesddsenaud 3 anunsnesursmnuLUTUTILYRINGY
Safulnaildforay 13503 Womuudresdusznouis 3 anunsnosuisarundsusiuvesngudadell
I$¥oay 56.620 Fetiouninferay 60 uansidoyatireuinaumngausomslinisiinnesiosdlszney

Tnefls1uasidenaansnan 5

f19579% 5 A1 Eigenvalue vasusaztladunaulaznainisanatady

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loading Rotation Sums of Squared Loading
Component Total % of Cumulative Total % of Cumulative Total % of Cumulative
Variance % Variance % Variance %
1 5.526 31.651 31.651 5.526 31.651 31.651 3.338 19.121 19.121
2 2.408 13.793 45.445 2.408 13.793 45.445 4.182 23.956 43.077
3 1.951 11.176 56.620 1.951 11.176 56.620 2.364 13.543 56.620
4 1.488 8.522 65.142
5 0.939 5.380 70.523
6 0.893 5.116 75.639
7 0.749 4.288 79.927
8 0.700 4.009 83.936
9 0.506 2.898 86.834
10 0.451 2.583 89.417
11 0.393 2.253 91.670
12 0.325 1.863 93.533
13 0.272 1.560 95.093
14 0.266 1.522 96.615
15 0.221 1.267 97.881
16 0.138 0.788 98.669
17 0.118 0.678 99.347
18 0.114 0.653 100.00

mngwe: Myasgsiliniudadeduanuiiieveinisiaysunaenausis (DRC)

fan: ALY (2564)

[

NINLURNUAIETS Varimax aunTnuasdenguuetesduszneulni vieladelminsianuduniug
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ABSTRACT

This study aims to investigate the effects of small farming households’ adherence to the
principles of Sufficiency Economy Philosophy (SEP) on the sustainability of their occupational
pursuits, using the Sustainable Livelihood Index (SLI). It is confined to 447 samples of small
farming households in Chiang Mai Province. The results from the least-squares regression
method reveal three factors that have a statistically significant positive effect on the
households’ sustainability and confirm that the factor of being a Sufficiency Economy (SE) of
the household is the most crucial for the realization of sustainability compared to the other
two factors, namely, farmland area and adequacy of water for farm irrigation in descendent
order.  Furthermore, the tendency for the farming household’s sustainability is found to be
higher with the increased level of the household’s being an SE unit. Therefore, the knowledge
about sufficiency economy principles and guidelines should be extended to farmers to enable
them to have a greater understanding of the nature and the benefits of the SEP. Moreover, the
application of the SEP in the development efforts employing the Sustainable Livelihoods
Approach (SLA) can enhance the capability of the development agencies to help eliminate
rural-farming households’ poverty problems effectively and concretely toward achieving the

long-run sustainable livelihood of farming households.

Keywords: Household Sustainability, New Theory Agriculture, Sufficiency Economy,

Sustainable Livelihood Index, Thai Agriculture, Rice Farmers
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Background and the Significance of the Research Problem

Despite being characterized as an agricultural society, Thailand has undergone some
structural changes particularly the mean age of farm household heads has increased from 56
years old in the 2013/2014 crop year to 58 years old in the 2018/2019 crop year, and the
number of farming labors (15- 64 years old) per household has decreased from 2.81 persons to
2.60 persons in the corresponding crop years (OAE, 2020a). Moreover, it might be difficult for
the current Thai farmers to move out of the agricultural sector to take up a non-farming career
in the hope to earn a higher family income because most of them on average are not only any
longer young but also financially poor and graduated with basic education. The limited
opportunities and alternatives for the typical Thai farmers to engage in highly-paid non-farm
employment result in a large number of Thai farming households remaining economically poor
with almost 40% of them living below the national poverty line (Chantarat, Attavanich, &
Sa-ngimnet, 2018).

Nevertheless, Thai agriculture has long played the role of providing food security for the
population in the country and it has recently proved the other roles in minimizing the risk of
food insecurity and the problem of urban unemployment due to the COVID-19 pandemic in
Thailand because many Thai farmers can be self-reliant doing mixed or diversified farming (OAE,
2020b). Therefore, building up the strength of Thai farming households, particularly those small-
scale which constitute the largest portion of the Thai agricultural sector, for them to have an
improved livelihood is synonymous with laying a firm foundation for the national economy.

The Sufficiency Economy Philosophy (SEP) has been widely recognized in Thai society as
the means for those that follow its principles to achieve sustainable livelihood as evident from
the outcomes of the extensive efforts to promote the use and application of SE principles in
many segments of the country. Consequently, this article intends to point out the impact of
the application of the Sufficiency Economy Philosophy in the daily life of farming households
which are the smallest social unit; and to make policy recommendations based on the research
findings to foster the development of the farming households toward the goal of sustainable
household livelihood. Moreover, this philosophy can be applied at all levels from the household
level to the community level and the country level and it is also the principle of national
development in the National Economic and Social Development Plan successively from the 9th
to the present Plan (Issue 13: 2023-2027) and has been included in the Vision of Thailand 2037,
which is the national strategy for 2018-2037 (NESDB, 2018).
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For this reason, the study also intends to prove the hypothesis that those farming
households that follow the SEP will be able to adapt themselves toward sustainable livelihood.
In terms of suggestions at the policy level, the results of this research will support the

formulation of effective policies to improve the livelihood of farming households.

Literature Review

The Sufficiency Economy Philosophy (SEP) which the late His Majesty King Rama IX
granted to the Thai people on December 4, 1997 (Mongsawad, 2012) is a philosophy that is both
a concept, principle, and guideline that is appropriate according to the middle path. In Thai
society, the Sufficiency Economy Philosophy is understood to have three attributes: moderation,
reasonableness, and the need for self-immunity to adapt to any impact from changes in both
internal and external factors, which are based on two conditions: knowledge which means
knowledge, prudence, and carefulness in applying knowledge; and morality which emphasizes
honesty, living with patience, perseverance, and intelligence (Piboolsravut, 2004).

The principles in the Sufficiency Economy Philosophy can be applied discretely in many
ways depending on the area and environment; for example, sufficiency at the micro-level is
pertinent to the daily-life activities of people at the household and community levels (Ubonsri
and Pannun, 2012). Sufficiency at the individual and household levels starts from the individual
himself/herself by training his/her mind to restrain from distraction, and inculcating in his/her
household members the need for one to be moral, content with what one has, self-reliant as
far as possible; not to do things beyond one's capacity, not to over-invest, not to hurt oneself
and others; to seek education and knowledge and develop oneself continuously; to be able to
have a secure livelihood in the future, and able to help other people eventually (Utsahajit,
2014). Examples to reflect behavior and practices in the “sufficiency” way include the provision
of the four necessities of life for the family by making an honest living, keeping household
financial records, being thrifty but not stingy, avoiding and staying away from all vices,
recognizing the value of saving money and how to make use of money and what one possesses,
maintaining good health, sharing with others in the family, the community, and the larger
society, cherishing local and Thai culture and traditions, living in harmony with natural resources
and the environment, and managing risks that can threaten household livelihood by building
immunity with the use of physical, social, environmental, and cultural capitals.

For the agricultural sector, the New Theory Agriculture is considered a concrete practice

following the Sufficiency Economy Philosophy in managing the available resources for maximum
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benefit. Particularly, those farmers who follow the fundamental guidelines in the New Theory
Agriculture will eventually achieve their occupational development and a better quality of life
(Office of the Royal Development Projects Board, 2011).

Furthermore, the New Theory Agriculture has been considered to be one of the livelihood
strategies as it represents a form of sustainable farming alternative. This is because those farmers
who follow the guidelines in the New Theory Agriculture can become self-reliant in attaining a
sufficient and secure livelihood and be able to lower the risk of their being vulnerable to

external changes and fluctuation (Suwansrinon, 2001).

Research Objective
The aim of this study is to evaluate the effects of households’ practices according to the

principles of Sufficiency Economy on the sustainability of small farming households.

Scope of Research

Rice farming households are selected to be samples in this study because 46.5 % of the
total land of the country is now under agriculture with 5.9 million total farming households and
more than 60 % of which or 3.9 million households cultivating rice (OAE, 2018). Moreover, Chiang
Mai Province is selected to be the study site as its topography is featured by many types of land
ranging from lowland basin, upland, highland, to mountainous areas with small and large inter-
mountain valleys and catchments. Thus, the rice farming households in Chiang Mai Province can
represent those in the entire upper Northern Region.

The unit of analysis in this study is the household. Sampled households are identified by
the purposive sampling method, for the needed data and information collection in 2017
(Prabripu, 2020). The in-depth interview according to the structured questionnaire is made to
obtain the socio-economic background of the samples. The sample size for this study is
determined by the simplified formula of Yamane (1967), and thus 447 rice farming households
from 28 Sub-districts of 11 Districts in Chiang Mai Province will be selected as samples. These
sampled households can be further distinguished into those farming in the lowland area using
agrochemical inputs as typical as the majority of rice farmers in Thailand (Conventional farming
system), those farming in organic or chemical-safe systems (Alternative farming system), and
those farming in the upland or highland areas with some of the farmers being local Thai or hill-

tribe villagers that grow rice mainly for home consumption (Subsistence farming system).
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Research Methodology

Assessments

Self-evaluation by farmers on the levels of their adherence to the principles of Sufficiency
Economy is divided into two parts, one for the production domain and the other for the personal
life domain. To be evaluated are 108 question items that the researcher extracted from the
definitions of Sufficiency Economy Philosophy and the meanings of the three constituents and
the two conditions of SE referred and interpreted from a number of papers, academic journals
as well as all related research works, (Wasi,1999; Piboolsravut, 2000; Puntasen, 2001; Wiboonpongse
& Sriboonchitta, 2009). The evaluation, thus, covers all aspects of an individual’s conduct
reflecting reasonableness, moderation, self-immunity; knowledge (not only proficiency but also
prudent and careful use of knowledge), and morality (including honesty, integrity, diligence,
perseverance, and sharing).

Self-evaluation by each farmer in the production domain is to be made on 63 question
items to judge whether or not he/she adheres to particular principles of the Sufficiency Economy
Philosophy. For examples, the question related to the reasonableness principle is whether “you
use exchange labor to reduce production cost”, that for moderation is whether “you do not
overwork or work beyond your capability”, that for self-immunity is whether “you produce first
to ensure food sufficiency for your family, and then sell the domestic surplus for money”, that
reflecting the knowledge principle is whether “your household practices integrated/mixed
farming method (multi-farming activities in a farming area or in the same season such as field
crops — leguminous crop intercropping, poultry and fish raising, free-range poultry raising in
paddy fields) or whether “you apply local knowledge and wisdom in farming (like the use of
herbal substances to repel insect pests), and that corresponding to the morality condition is
whether “when hiring farmhands, you do not get the laborers to overwork/ you pay them
reasonable wage and do not take advantage of them” or whether “you are keen to seek
knowledge which is useful for your occupational undertakings and family”, etc.

In the personal life domain, there are 45 question items. The question relating to the
reasonableness principle is whether “you take into consideration the worthiness and the need
before spending the money”, that for moderation is whether “you do not spend extravagantly
(spend no more than earning) or whether “in case you have made borrowing, you use the loan
for farm investment or necessary items only (such as for children’s education, for hospitalization
or medical treatments)”, that reflecting self-immunity is whether “you have enough saving for

spending in case of emergency” or whether “you encourage and support your family members
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to get more education / training”, that associated with the knowledge principle is whether
“when you get information from any sources, you generally think it over before believing or
consult knowledgeable or relevant persons before using the information in practice”, and that
reflecting the morality principle is whether “you give advice / assistance to your neighbors when
they are in troubles” or whether “you try to use brain to deal with or find solution to the
problems you encounter” or whether “when you have conflict with other persons, you will try
to make compromise, and avoid using force or violent action to end the problem”, etc.

The sustainability of farming households is assessed upon the results of the analysis of
three main livelihood elements: economic, social, and environmental. The Income
diversification index or Simpson Index of Diversity (SID) is used as the indicator of economic
sustainability, the Social Security Index (SSI) is used for determining social sustainability, and the
Environmental Friendly Index (EFI) is used to indicate the environmental sustainability of the
rice farming households. Then, the average values from the assessment of these three
indicators are used for constructing the Sustainable Livelihood Index (SLI) to assess the overall
sustainability of farming households.

Data Analysis

SEP Score:

A five- point Likert scale was applied for self-assessment of the extent of applying
principles of SEP in both the production domain and the personal life domain. The self-
assessment was made on a total of 108 items in the production and personal life domains
(maximum total score = 540), households farming with high scores represent a high SE level.
However, the total score obtained from each household was transformed into a percentage to
facilitate the interpretation of the result.

Economic Sustainability Assessment:

The economic sustainability in this study is assessed by income diversification of the
sampled households using the Simpson’s Index of Diversity (SID), a measure of diversity that
takes into account the number of income sources as well as the relative share of different

sources in the total income (Joshi et al., 2003; Minot et al., 2006) as in the formula below.
sp=1— YI_, P2 (1)

Where P; is the share of the i income source in the total income, and SID is the indicator

of income sources' distribution having a value in the 0 — 1 range. This means, with only one
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income source, the P, of the household will have the value of 1 and its SID will have the value
of 0. As the number of income sources increases, the share of P; will decrease so will the
aggregate value of income share raised to the power of two of all sources. Thus, the value of
SID will approach with the increasing number of income sources. In other words, the higher the

SID, the higher the diversity of income sources. Equation (2) is the formula for calculating the SID.
[(ric)z (fic1)2 (ficz)z (ficn)z (Vic)z (ﬂic)2 (fric)z
SD=1-(\=—=) +\72) +\72) ++\7-) *\72) *\=7) *\=-
tic tic tic tic tic tic tic
lic\2 [oic\? nficq 2 nfic, 2 nficy 2
H=) +\= +( , +|\— ) +...+( , (2)
tic tic tic tic tic

Where; tic = total income, ric = income from rice, fic; = income from food crop 1, fic, =

. . th . . .
income from food crop 2, fic, = income from food crop n™, vic = income from vegetable, flic
= income from flower, fric = income from fruit tree, lic = income from livestock, oic = income
from other sources in agriculture, nfic;, = income from nonfarm income 1, nfic, = income from
. . . . th

nonfarm income 2, nfic,, = income from nonfarm income n

Social Sustainability Assessment:

The Social Security Index (SSI) was used for assessing social sustainability. It is based on

the total assessment score of the household converted into an index using the formula below.
Social Security Index (SS) = (Sx — Smin)/ (Smax — Smin) (3)

Where S, = Total score of each farming household, S,,, = Minimum score of the group, and S.,
= Maximum score of the group. SSI ranges from 0 to 1, with the closest value to 1 representing
social stability

To be analyzed for presentation in this topic were the findings from the self-assessment
by the farming households on various factors explaining life satisfaction and livelihood security,
e.g., 1) You are satisfied with your present life and living conditions, 2) You feel secure about
your farmland right/ tenureship, or 3) You are able to make loan repayment without difficulty
(in case you have made borrowing), etc., and the satisfaction with surrounding social and
environmental conditions, e.g., 1) You live in a good community neighborhood (free from drugs
and crimes problems), 2) In your village/community, there are cooperation and mutual help in
terms of occupational promotion or solving agricultural problems, or 3) The community in which
you live has handy access to public facilities and infrastructure (road, electricity, piped water

supply, and communications), etc. A total of 22 question items were covered in the assessment.
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Environmental Sustainability Assessment:

The researchers used the Environmental Friendly Index or EFI for the assessment. To
construct the EFI, the scores from farmers' self-assessments of their production practices that
have environmental implications were used. The total assessment score follows six indicators
of production practices, e.g., You try to minimize the use of chemicals for plant protection and
pest control, You produce your own compost/bio-fertilizer, and three indicators of satisfaction
with the environmental conditions surrounding the village community, i.e., You live in a
community which is safe from natural disasters, You live in a community having a rich natural
condition (fertile soil, plentiful water resource, etc.), The community in which you live has a
good environment, good air quality, and no pollution. The total score of all nine indicators was

used for calculating the EFI with the following formula.
Environmental Friendly Index (EF)) = (Ex — Epnin)/(Emax — Emin) (@)

Where E, = Total score of each farming household, E,,, = Minimum score of the group, E, ., =
Maximum score of the group. The EFI will have a value ranging from 0 to 1, with the value
approaching 1 indicating the decreasing environmental risks.

Evaluating the Effects of Sufficiency Economy Practices on the Sustainability of Rice
Farming Households:

The Multiple Linear Regression Analysis was used to prove whether following the concept
of sufficiency economy influences the sustainability of the rice farming households. The

equation below was employed to analyze economic, social, and environmental sustainability.

Y :BO+ [31X1+ BZX2+...+ Bka+ € (5)

Where Y is the dependent variable which is the quantitative variable. In this study, this
is the Sustainable Livelihood Index (SLI) which is the total average obtained from the
sustainability assessment in the economic (SID), social (SSI), and environmental (EFI) dimensions.
X is the SEP score of farmers. X, to X are the capital asset type k (e, HHM (X3) =
Household members, EDU>12 (X3) = Having at least one working-age family member with
education higher than senior high school/ vocational school certificate (Dummy) =1, LUSE (X4)
= Farming land area (rai), LOWNE (X5) = Land ownership (% of the land with ownership in total
land available for household utilization), SWAT (Xg) = Sufficient water for farm irrigation
(Dummy) =1, DEBTA (X~) = The proportion of debt per household asset, NPA (Xg) = Number
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of organizations that household members participate in). Bo is the point of the Y-axis
intersection when X7 = X, =..Xy = 0 and Bl Bk are partial regression coefficients,

whereas € is the random-error term.

Results

Analysis of the Levels of Being a Sufficiency Economy of the Farming Households

The primary analytical results based on descriptive statistics reveal the households in the
alternative farming system to have average self-assessment scores higher than those in the
subsistence farming and the conventional farming systems in all elements of being a sufficiency
economy, with the total scores combining the production domain and personal life domain
being 3.82, 3.39, and 3.38, respectively. Specifically, the alternative farming households have
the average scores of being an SE in the production domain and the personal life domain at
3.74 and 3.93, respectively which are higher than the other two farming systems. Furthermore,
farmers in the alternative farming system generally got a high score from employing the
chemical-safe production process and thus they also got high scores for their adherence to the
principle of reasonableness and the condition of morality in the SEP and the use of appropriate
knowledge in agricultural production. Farmers in the subsistence farming system on average got
a higher score than their counterparts in the conventional farming system for the production
domain because of their reasonableness in avoiding the use of chemicals for pest and disease
control which is environmentally harmful and their self-reliance by emphasizing the use of
family labor and using hired labor only as necessary in their farming. However, their average
score for being SE in the personal life domain was lower compared to farmers in the
conventional farming system, especially for the self-immunity element and the knowledge
condition.

Moreover, being a sufficiency economy in the production domain was found to relate
to that in the personal life domain of the farming households at the .01 significance level; and
this demonstrates that farmers have a mindset towards the SEP thus applying the principles and
guidelines possible within their means in both the production and the personal life domains in

balance and harmony.
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Analysis of the Sustainability of the Farming Households

To assess the economic sustainability of the farming households, the Simpson Index of
Diversity (SID) is applied to evaluate Income diversification. Although no statistically significant
difference was found across groups; surprisingly, the SID value of the subsistence farming
households is higher compared to the other 2 groups. However, the overall SID appears low at
only .46 (out of 1.0) implying the low diversity of income sources since income diversification
has proved to be a key strategy for enhancing the quality of life especially of the rural
population (Ellis, 2000) which has also been observed by other scholars (Slater, 2002; Niehof,
2004; Démurger, et al., 2010; Sultana, et al,, 2015; and Wan, et al., 2016). Meanwhile, Mongsawad
(2012) undertook a study in the context of Thailand and made a recommendation that farmers
should switch from monoculture to an integrated farming system which provides the farming
household not only the food source but also additional income from different kinds of produce
year-round.

For social stability, the sampled farmers made a self-assessment of their satisfaction
with their livelihood, security in life, and social surroundings. The overall Social Security Index
(SSI) obtained was rather high (.63) while the SSI of the alternative farming household group
was measured statistically significantly higher than that of the other two groups. The
Environmental Friendly Index (EFI) was used to assess satisfaction with the richness of the
environment, and the mean score for all three groups is low at only .38, with the EFI of the
alternative farming household group being .64 and that of the conventional farming household
group and subsistence farming household group being .36 and .34 respectively.

However, considering a compound index called the Sustainable Livelihood Index (SLI) to
assess the overall social, economic, and environmental abilities and strengths, all considered
households obtained a low average SLI of only .49 (Table 1), indicating the low to moderate
level of the sustainability of the farming households, due to the weakness in the environmental
dimension (.38) and the income dimension (.46) despite some strength in the social dimension
but the value is still low at only .63 (Only the alternative farming household group obtained the
SLI of .59 more than a half of the full scale = 1)
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Table 1 Levels of being a Sufficiency Economy and the Sustainability of the Farming Households

Subsistence Conventional Alternative
Index Farming Farming Farming Mean SD.

Households Households Households

SEP Score (1-100) 67.84 67.69 76.33 68.39 9.05
Income Diversification Index .48 46 42 46 .18
(SID or DI) (0-1)

Social Security Index (SSI) (0-1) .59 63 .70 63 .18
Environmental Friendly Index 34 .36 .64 .38 .18
(EFI) (0-1)

Sustainable Livelihood Index 47 48 .59 49 12
(sLh (0-1)

Remark: Sustainable Livelihood Index (SLI) is the overall index of SID, SSI, and EFI

The results from the least-squares regression analysis reveal three variables that have
effects on the sustainability of the farming households (Table 2). Evidently, the level of being
a sufficiency economy exerts the strongest effect on the farming households’ sustainability as
the household’s sustainability tends to increase with the rising level of the household’s being
a sufficiency economy (Figure 1). With the highest Bata weight at .672, an increase in the SEP
score by 1 unit will result in an increase in the value of the Sustainable Livelihood Index by .009
units. The farming area of the household has the next highest effect with an estimated Beta
weight of .074. An incremental increase in the farming area by one rai will contribute to the
increase in the value of the Sustainable Livelihood Index by .001 unit. Another important factor
is the sufficiency of water for farm irrigation. With the Beta weight of .070, those households
having adequate irrigation supply will have the value of the average Sustainable Livelihood

Index higher than that of the otherwise group by .020 units.
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Table 2 OLS Estimates of Sustainable Livelihood of Rice-based Households
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Variable B SE Beta
SEP Score .009%** .000 672
HHM .004 .003 .049
EDU>12 .001 .009 .004
LUSE .001** .001 074
LOWNE 7.159E-06 .000 .002
SWAT .020% 011 .070
DEBTA 8.783E-05 .000 .043
NPA .002 .002 .037
Constant - 173 .038

Remark: R* = .452, SEE = .0900485, F = 45.077, Sig. of F = .000, * p<.l,*p<.05 " p<.01
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Figure 1 The Effect of SEP on the Sustainability of the Farming Households
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The objective of this study is to establish the relationship between the farming

households

practices according to various principles in the Sufficiency Economy Philosophy

based on the Sustainable Livelihood Index (SLI), obtained from the SEP scores the farming

households assigned by the self-assessment method to their practices according to the SEP

principles, expressed in percentage. The OLS regression estimation provided the findings that

there are three factors affecting the sustainability of farming households. The household’s being
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a SE was confirmed to be the most effective factor contributing to the sustainability of rice
farming households

Moreover, the findings indicate the significance of land and water which are the
fundamental capital inputs for farming. Those farming households having relatively larger
farmland areas can produce more output and diversify more their farming activities if they have
adequate water for farm irrigation. In other words, more land and water resources not only
directly enable the farming households to get higher farm productivity but also widen crop
choices for farmers to diversify their farming activities and income sources that indirectly
contribute to a higher household income and an improved livelihood.

Previous studies that indicated the effect of farmland area on the sustainability of farming
households confirmed such a relationship based on the empirical findings of a positive
association of access to land resources with the possible selection of various livelihood
strategies in a mixture (Panahi et al., 2009) and with the diversification of farming activities and
income sources (Soltani et al., 2012). These findings are consistent with the results from the
study by Findley (1987) that indicated the vital role of access to land and land ownership in
contributing to a sustainable livelihood in the agricultural society, particularly in rural areas.
Access to land not only generates employment and income for farmers but also helps reduce
out-migration from the farming sector; and large farms which can make high income will enhance
the ability in farming survival (Kimhi and Bollman, 1999; Goetz and Debertin, 2001; Glauben et
al., 2006). However, Prabripu (2020) observed that the farming households having relatively
larger farmland areas tended not to do intensive farming activities according to the guidelines
in the SEP and thus suggested that the increase in farmland area must be compatible with the
managerial capacity of the farming households. This demonstrates that, in connection with
farmland size, it is crucial for the farming households that have larger farmland areas to apply
to a greater extent the principles in the SEP in their farming management. As it is difficult for
the state sector to play role in expanding agricultural land areas, state support for efficient
agricultural land use becomes one of the most critical policies.

Furthermore, it cannot be denied that the adequacy of water for farm irrigation is a
production input of priority importance in the sustainability of farming households. Water is not
only a natural capital fundamental for farming with focuses on diversity, natural balance, and
sustainable ecological systems but also instrumental for lowering the use of financial capital in
agricultural production and enabling farming households to become self-reliant (Mariano et al.

2012). Therefore, the application of the New Theory Agriculture, which emphasizes the
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management of the available agricultural resources for optimum benefits and the building of a
farm pond for irrigation supply in the dry season, will help build the self-immunity of the farming
households. To deal with the problem of limited water available for farming in the subsistence
system, promoting the cultivation of alternative drought-tolerant crops in a mixed farming nature
can be a solution and help increase the income of the subsistent farmers to improve their

livelihood.

Suggestions

The findings from the present study help confirm that adherence to the principles in the
Sufficiency Economy Philosophy will lead farming households to realize sustainable livelihood.
Therefore, the knowledge about sufficiency economy principles and guidelines should be
extended to farmers to enable them to have a greater understanding of the nature and the
benefits of the SEP such that they, particularly those farmers in the conventional and subsistent
farming systems, can change their mindset toward making their life in the sufficiency economy
ways.

For policy suggestions, the application of the SEP in the development efforts employing
the Sustainable Livelihoods Approach (SLA), which aims at long-term sustainability, is for
assessing the livelihood strategies of the target households or communities and making plans
to solve their poverty problems effectively and concretely toward the sustainable livelihood.
The SEP - SLA combined framework is applicable to not only the research and development
attempts in the Thai context but also elsewhere for attaining the SDGs. For Thailand, its signing
in the cooperative agreement with the United Nations Partnership Framework which aligns with
the 13" National Economic and Social Development Plan will enable it to achieve its

development goals faster.
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ABSTRACT

The objective of this paper is to measure Thailand’s ocean economy for the year 2018
by employing the Leontief Model. The ocean economy contains 12 sectors related to ocean
based and coastal economic activities covering 23 coastal provinces in Thailand. It has been
found that in 2018 Thailand’s ocean economy generates value added at 23. 44 percent of the
country’s GDP. Presently, only 3 major sectors are main drivers of Thailand’s ocean economy

which accounts for 65.24 percent of the value added of the ocean economy. These sectors
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include offshore oil and gas, marine R&D and education, and marine and coastal tourism. The
two sectors that should be focused for further development are marine and coastal tourism,
and offshore oil and gas as they generate high value added and have high output multiplier

values as well.
Keywords: Ocean Economy, Leontief Model, Multiplier, Linkage Index
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Criteria and Preparation of Manuscripts for Publication in

Journal of Economics and Management Strategy (JEMS)

Types of Article Proposed for Publication

There are two types of article proposed for publication as follows:

1. Research Article aims to present the facts and results obtained from systematic
study, experiments, or observations, which are organized through research methodologies.

2. Academic Article focuses on bridging the gap and finding an exact, final conclusion
for an existing issue which requires clear and specific explanation, discussion, or analysis,
through academic processes. Such processes also allow gathering of secondary data or
beyond from different sources to be combined and systematically analyzed.

Article Formatting Requirements
1. Page Layout

Dimension: B5 (18.20 X 25.70 cm.)

Margin: Top 2.50 cm. Bottom 1.50 cm. Left 2.50 cm. Right 1.50 cm.
2. Title

Use TH Sarabun New font type, 16, bold, center positioning.
3. Name(s) of Author(s)

Use TH Sarabun New font type, 14, for the name(s) of author(s). Use center positioning.
For the author(s)’s contact also use TH Sarabun New font type, but with the size 12, and put it
at the bottom of page as a footnote. The contact details should not exceed two lines per one
author.
4. Abstract

Use TH Sarabun New font type, 14, and bold. After the abstract, write 3-5 keywords and
E-mail address. Please remember to use font size 12, bold, to enable access through
international database and to allow other researchers to contact the author(s).
5. Body

Use TH Sarabun New font type, 14, using one-column format. Main headings (e.g.,
Background and Significance of Research Problem, Methodology, Results, etc.) use TH Sarabun
New font type, 14, bold, left positioning. Sub-Headings (e.g., Population, Sampling, Data
Analysis, etc.) use TH Sarabun New font type, 14.
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The entire length of the article; including the abstract, should not exceed 15 pages of

B5-size paper (18.20 X 25.70 cm).

Required Components of a Research Article

1. Title
2. Name(s) of Author(s)

3. Organization

4. Abstract

5. Background and Significance of the Research Problem

6. Research Objective(s)

7. Scope of Research: The researcher must stipulate the breadth of the study,
which can influence the scopes in research problem, content, population and sampling,
duration of data collection, area, variables, and data analysis.

8. Hypothesis (Optional): A hypothesis is the author’s supposition which needs to
be tested and proved.

9. Research Methodology: The summarization of the entire sequences of means
to acquire the answer for research purpose, such as, tools and equipment, data
collection, data analysis and related statistics, and so on.

10. Results: This part features the entire consequence of the research method
and hypothesis testing in each issue. It needs to be written precisely, which may contain
tables or explanative illustrations in an appropriate amount.

11. Discussion: In this part, the researcher must evaluate the research results.
The discussion must answer whether the facts obtained from the research results are
consistent or contradictory with the hypotheses, theories and frameworks, or other
researches, and whether there are any conflicts between the results and those theories or
frameworks. If yes, the researcher needs to provide the reasons for such contradictions and

find additional evidences to support the possibilities of such results.
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12.1 Suggestions:
12.1 Application: The researcher(s) must answer these questions.
- How do the results and findings satisfy the research objective?
- How beneficial are the results regarding the backeround and signification
of the research problem?
- How can the results be utilized?
- Limitations.
12.2 Further Research: The researcher(s) must answer these questions
- How can the results be developed and improved in further researches?
- How can the results be developed into a longitudinal study, or how they
can be extended to other field of researches?
13. References: Use the reference citation in APA (American Psychological Association)

Style as shown in JEMS website: http://kuojs.lib.ku.ac.th/index.php/jems/SubmissionsArticle

Required Components of an Academic Article
1. Title

Name(s) of Author(s)

Organization

Abstract

Objective(s)

Theory and Academic Principal

Discussion and Conclusion

G N oo R LN

References: Use the reference citation in APA (American Psychological Association)

Style as shown in JEMS website: http://kuojs.lib.ku.ac.th/index.php/jems/SubmissionsArticle
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Article Submission Form

Journal of Economics and Management Strategy (JEMS)

Bakheeumemmsmmsewsmaiusenas
To Editor-in-chief, Journal of Economics and Management Strategy (JEMS)
1. Author Name
2. Acac emicy TIte/ POSIEION - ox s i s st s s e A s

3. O N ZAION Y OFINC aivisnavusinsnisuisnvssiiassass asmsissiosine foossin sy oisssssseassss st e S ok ouasaov st v

4. Article Type [ Research Article [ Academic Article
5. Tt s e s e aeamammisnes isenaer e se s s e s e e

6. Contact Address (Postal/Mailing Address)
[ Home Address [ work Address

State/Provinge . veceeceiseseene. COUNTRY . ZiIR/POsTaL COdE e

Tl INOOINS soascirsmas s TN st oot N A
7. | officially declare that this article

O Belongs solely to me O Belongs to me and co-authorl(s) named within this article

2] | certify that this article neither has been published anywhere before this submission nor
be under censideration for publication elsewhere. | am alsc willing to underge any further

adjustments in compliance to JEMS Editers’ regulations and feedbacks.

3) In case that the research is within the scope of ethical standards, | certify that | have

been certified in human research ethics.

AUTROFS SIS ettty

Please submit the article Submission form at email: jemseconsrc@gmail.com [ Update December 15, 2021 ]
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