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ABSTRACT

This study aimed to examine the co-movement of the interest rates between Hong Kong
and the US in order to observe effectiveness of Hong Kong’s interest rate adjustment mechanism,
before and after the refinement of Linked Exchange Rate System under Convertibility Zone.
Monthly time-series data during 1997-2019 were utilized to examine co-movement of 3 types
of interest rates; i.e., 1) 3-month interbank rate, 2) 12-month interbank rate, and 3) 10-year
government bond yield, following Johansen cointegration methodology. The results revealed
that, before the refinement of Linked Exchange Rate System, Hong Kong interest rates did not
cointegrate with the US interest rates in all cases. Yet, after the refinement of Linked Exchange
Rate System, the results revealed the co-movement between 3-month HIBOR and 3-month
LIBOR with a high degree of statistical significance. This reflected that the refinement of Linked
Exchange Rate System under Convertibility Zone in 2005 help improve effectiveness of Hong

Kong’s 3-month HIBOR adjustment mechanism.

Keywords: Interest Rate Co-Movement, Linked Exchange Rate System, Exchange Rate Regime
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Asunsnuesaiiuausasnenids Interbank anaudilnddesas 0 uazdus1ssTIAendY
Interbank szw3inegeInIuazansginau wankiawisavilninnislnasenvesiunu azvieuliiu
feanulaifiuszansamvesnalnnsusudivessnsnenids WANIENA9INNNTU 3UTEUUINT

o

wandey wildndiusnednsinenide Interbank seninegansuavansyazdansdinauuogewioo

1Y

qufiesnany a.a. 2007 uddusnvesdnsnendenlieaglussdufigenda 150 Basis Points Hans

U

Genberg et al. (2007) 3a¥991n15Uf3UsUU LERS meléinaln Convertibility Zone fianamsngay
U “’ga‘i’ﬂsmqLﬂwgﬁﬂsuaqdaqmmn%u dmsulusvozdu mimﬁaulmsumé’mmaﬂLﬁﬂ%gﬂﬁmum
N9 UAIA AT UNIUTDY Aggregate Balance 10955 UUsUIATTNNEYE Felunsdld HKVA lalld
u,mﬂLLGM@'WLﬁw%i?jyam&Jﬁmﬂm%’gmamuﬂimmﬂ Open Market Operation gUnuwes Aggregate
Balance etz uusuIAsIndedazliiudsundas lurngiigUasduss Aggregate Balance 9045¥UU
sumsIndudziinananudeinisinmanimade swesswiesndvddaduluamunalnvesmann
n93u fefunsidsuutassamnenids Interbank Jaduiadudrdglunsimuanasninlunain
n9du dedeuliiingnn sammenide Interbank vesgesnsdsliisududeseglussduifeatudng
nenidy Interbank vesansgAAEALIAT kazdIuAIIYEISRTIRBNLTY Interbank luaesUswinalsl
F1dudeavirurudnasaaduiu muiseues Eric Wong (2018) Anwinisiadeulmsiusewing
§ns1menidy 3-month Interbank Offer Rate vasgoinsuazaniglurasl a.a. 1988-2014 Iais
Johansen LLa3‘W‘Umsmﬁaulmi'amwdwé’mmaﬂLﬁwmémmLLazaw%“gaemﬁﬁaéﬁigmaaaa way
nn1snaaoulaeds Granger Causality Test nuindnsnenifovesaniguazgosnaduaingliiia
MswasuuUasiatiuuaziu Yiu Kuen Tse & Pual S. L. Yip (2002) finwianuanansalunisudusives

dnsmenlevasdealisuazgeenilugisnoutasnddingaasygnaluioeluyial a.a. 1997-1998
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MnnsiiTedesspmasduulevssuszuuSnwaniUdsuiiuand ety Tasgesnsiniuuleung
sz uaniUABULUUAMENSIN5RUAT (Currency Board System) Tnemsgnaniiulffuneaans
an3g luvazidsalusogneldszuudnauaniuasuassdnelinisdnnis (Managed-Float System
with Monitoring Band) Yiu Kuen Tse & Pual S. L. Yip (2002) 3sfean1snaadeuinssuusmsuaniuaen
wuulnanansaadrsaudangulitusnsaendeldini deluanmzunfuarlutsiidenndofingn
UATYIND NAN1TUTEUIUNTTIAETT Estimated Conditional-Variance Equations wudnlugaenau
Ingamaasugia n1sadeulmvesdnsnenids 3-month Interbank Rate Tasgosnsdinisdndouly
ndnsInenLdy 3-month Interbank Rate Tosavsy uwindsmningaiasugia Shsinonids 3-month
Interbank Rate vasgoninduindeulmsuluiusnsnonds 3-month Interbank Rate YBIEANIgLAY
141 bias wegnalsfiniy sATefinandnadeinnslissuudnsuaniudsuassiimelinsdnnig
vosdenluitedelalannsaldnalnnisusumresshnaendelumsussmuansznuanings

LATENAYE oY ABANSBULSIVRITEUUATEENALARNIISEUUSRTIWANIALULUY LERS Nigaandlday

Y

Tutlagdu

¥
=

N wuIAnNImgedwazuidelusdniiii eatei binaiuludesdy muideil

v
o

sanuAgulunIdelunsididnsnenidevesganiwaransgnilunainiukasnainiusing

D)

o

suramsindsulmswlulufiamadeniu dedugiensulasndinisusussuudnsuaniuisuves

goan3luLADUNGYAIAL W.A. 2548

BN1IAUUNTITY

miﬁﬁagaaqﬂimna’mﬂ%‘lumﬁmiwﬁﬁ’ﬂwuﬂfgmmmhjﬁwaJ#Taaﬂa (Non Stationary)
Woanndeyaiindidniade (Mean) Apauysusiu (Variance) uagAAaudsusIugam (Covariance)
Lipsfinariunuslununan dwaliAnaudusiusuasy (Spurious Relationship) 39aasdoeriinis
nageU Unit Root wesiauUsusazinewinddnvar ool lnemsiseadaivihnsvaaeu Unit
Root #8735 Augmented Dickey-Fuller Test (ADF Test) #aifuiinsiiuvuiunisanaesludiies
(Autoregressive Processes) L‘i’fﬂlﬂiuammﬂﬁaLLf’fﬂig%ﬂUﬂiiﬁﬁmiwmaa‘uﬁw?s% Dickey-Fuller Test

9ifin Durbin-Watson #i1 M3fiynuan1snagaey Unit Root wudnanunsauiasauugiuman (Hy) wans

a

1ayasunsuIa1luglaill Unit Root 3eteyaddnuazils (Stationary) AiszAurad 0) waninlal

o
v =

a1uI0ULasauNfgIunan (Hy) uansindeyasunsuia1iuail Unit Root niateyaildnwuyliile

Y

(Non Stationary) #15¥Auvad I0) Fasaesinn1smadey Unit Root dnaselaenisudasiiudslveglugy

¥4 First Difference w&139vn1smageu Unit Root 8nasa Inemnluduneuilaunselfiasauumgiu

Y

vaNta wandIntoyaaun It lnIutlNsEAuYen Integrated of Order 1 %30 I(1) uinngana

laaunsaufiasannfgiundnls wansindeyasunsunaiiugdensildnvarliidfisedures (1)

q
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Feagsoutasiuslviogluzunes Second Difference wioddufigaduiesqaunsesiauustoya
oynsuatue fanuisiseduifiontu JnsaunsavinimeasumanuduiusiBsmasninluszes
gnstaly

nsnagauAUFNTuSIZanasn1wluszeren (Cointegration) 1ng15vas Seren Johansen &
Katarina Juselius (1990) dauwmsnzaudmsuldlunmmaasumenuduiusidmasnmlussoze
yosfuUsiaus 2 fustuluvdensditlimmuuidniiulsladuiulsdassuasiudsmu neld
Jeulviiirduusezdanuduiudidanasnmlussezensiefuideilofuusndlutuudiassd
Fnwardfisuduidentu msanuduiudifen asamluszeze1alaeis Vector Autoregressive

(VAR) Model uanal@ssannisi 3
VAR (p) Xi = Ag + AiXiy + AXip + oo + AXip + 1y .. (3)

Taei

d saa o wa & &
X, A0 LINWOSHA N x 1 U999UNTULIAT N ¥ NAAENUALTW 1(0) MU

q

s

Ay A9 LINLABSHRA N x 1 Y09AIAIN

A Ao IVINGHRA n x n vsAduUsEENSURY Xy (i = 1,.., p)

b, AD LINABTEA N x 1 vesuUsdunaininiiou

INMsAmULUTeUnsuafsgluguiInmes X, veauuuinass VAR fgilauiietdesiu ety
NN IUIUAINEITT (p) Aunlgluluudnass VAR arsdaniivungan 1esanmniuudnas il

IuauauainnIetosauiuly agliaunsauansanuduiusdsiuuasiuveseynsua ey

]

1% a

Tuwvudasdld uiseadaderfiansundensiuauninuads (p) 99nen Schwarz Information
Criterion (SIC) fiffignuesannis VAR Tasfideulvlunisnaaey Cointegration #o Rank vodtuviind
AXe, %L{‘Juéﬁ’aﬁmummmﬁuﬁuﬂusz83mwaqgf’;LLﬂwmqﬁasﬂunmmas‘ X, B30 1veaeusIuIY
Cointegrating Vector (1) aglda1ai Anagou 2 A1 Ao Trace Statistic Test (Ay..) WaE Maximum
Eigenvalue Test (A, Imaﬁaumﬁgmmwmauﬁqﬁ
1. Anadi Trace Test AmusasmAgiuiltlunisveaey Ae
Ho: 9112U Cointegrating Vector Wognnusatinnu r
H,: 47U Cointegrating Vector 110031 r
Tngninuan snageunuln Wainisaujiasauufgiunan wansindeyasunsuiiailuy
wuud1aed VAR lafianuduiusidanasninlusseseniseiu uinmnaiuisoU fiasauufgiumanay
LLamﬁwé“mmaﬂL‘ﬁy‘amaaa'raﬂﬂmasaw%“gﬁmmé’uﬁué@maaﬂwwiuizazmwiaﬁ’u
2. AN@d# Maximum Eigenvalue Test rﬁ’mummagmﬁmumﬁmaau Gh)

Ho: 31171 Cointegrating Vector gagawiiiu r


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Johansen%2C+S%C3%B8ren
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Juselius%2C+Katarina
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H,: 971U Cointegrating Vector 11U r+1

TngagBunmageuanmsiusauuAgiuls r = 0 winldanansnufasaundgiundnle
9zmuemNIlill Cointegrating Vector wiivinnanunsaufiasauuigiunanle uansSasmonide
YaageInIwazanssilnuduniuditmasnmlussuzensonu

manuiFudsililunsinnienuduiudidmasninlussezendedu meiteadsiay
ynsminsusuialussesdurasiuuaiiodignasnmluszerenisoly deanunsamldain

LUUL1884 Vector Error Correction Model (VECM) G‘T\‘laumiﬁ 4
AXt = OLB Xt—l + rlAXt_l + rzAXt_z + ...+ rp_lAXt_(p_l) + ut (4)

laedl o Aennmesresnanuialunisuiuia lusue? B Ae Cointegrating Vector fatiuen

v '
o A v

U5 AN y $alunsususilussorduiiandnasnmlusseazeivasiiuls (Speed
FuUszans oy azuananus 49 P

£ o

of Adjustment) Inen1snaaeuauNfgIuvaIRIduUsEanNsvaIiLUsuaavaluluuTIa0e VECM 9
91 BAEDA t-test MsoA1 p-value Tunsnaaeu

dmsumsnageuhisaraendevesansy auds X) \Duamuesmsiasuulawesdng
nenuvosgasns (Fauds v) wiol 9201@e38 Granger Causality Test Lﬁammmﬁuﬁuﬁ‘l,%uml,l,az
HATENINFMUT X uazdus Y IﬂEJmifﬁ’wvﬁmamagmwé’ﬂiumimaauﬁqﬁ

Ho: X Tailsiluanngues Y

Ho: Y lalleiduanimmues X

dwmsuadanldlunmmegeuauugiuvanse

_ _(RE,-RD)/q
(1- RZ,)/(n—k)

. (5)

Tunsdifisausvauufgiundn (Hy) uansin X ladldiduanmnues Y wazdnan F-statistic 9
AlageninAingiuansitanansaliasaunfgiunan dasmneanudn X duanmgveanis
WasuwUawes Y luvhueadeniu anauufigiumaniiin He Y lildiduanvnues X mnen F-statistic

Aeuinlaganiiaingfuanadnufiasanufgiundn Jeesnuieaindn Y iduanvnvednis

WaguuUawwas X dmsunstiifianisufiasauufgiumanyiag kanadniin Reverse Causality Na1fe

U

VU X wag Y iuanmndaiuwasiu
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NAN13IY

AN51971 1 UARINANITNARBUATALT NS TLNYBIIUUTE T IHANBULNLTLST RIS FUIagRINg
918 10 U (BONDHK), §n5Hanauwnuiusinssguraansyeny 10 U (BONDUS), Snsmenile HIBOR
3 fau (HIBOR3M), §ms1aentd 8 HIBOR 12 1fieu (HBOR12M), §ms1nenid o LIBOR 3 Liou
(LIBOR3M), kazdnamenids LIBOR 12 iiew (LIBORL2M) %ﬂuﬂmdauuawé’nmiﬂﬁgﬂiwuﬁmw

waniasuuuy LERS aeldinaln Convertibility Zone vosgasnsluifounguninu w.e. 2548

A9197 1 WANSYAADUEDALTINT TN

naun13u§jsu Convertibility Zone

BONDHK  BONDUS  HIBOR3M HIBOR12M LIBOR3M  LIBOR12M

Mean 5.9846 5.2244 4.3327 4.9874 3.9267 4.1991
Median 6.05 5.19 4.95 4.905 4.935 a.77
Maximum 10.55 6.97 15.65 14.41 6.82 7.45
Minimum 3.54 3.63 0.15 0.61 1.11 1.2
Std. Dev. 1.6884 0.7894 3.2006 3.3350 2.0575 2.0175
Skewness 0.3756 0.3026 0.7245 0.5863 -0.1405 -0.1405
Kurtosis 2.3800 2.1884 3.5574 2.6659 1.3182 1.4511
Jarque-Bera 3.4394 3.7155 10.0436 6.1959 12.1138 10.3245
Observations 87 87 100 100 100 100

n&an15UR3U Convertibility Zone

BONDHK  BONDUS  HIBOR3M HIBOR12M LIBOR3M  LIBOR12M

Mean 2.3394 3.1106 1.4574 1.8775 1.7184 2.1119
Median 2.13 2.88 0.59 1.29 0.82 1.58
Maximum 4.89 5.22 5.15 4.99 5.51 577
Minimum 0.61 1.55 0.1 0.51 0.23 0.54
Std. Dev. 1.0700 1.0493 1.4833 1.3500 1.7671 1.5828
Skewness 0.7798 0.4179 1.0715 1.0257 1.0325 0.9930
Kurtosis 2.7425 1.8855 2.6852 2.6605 2.6661 2.6682
Jarque-Bera 18.2202 14.1513 34.2128 31.5303 31.9070 29.5642
Observations 175 175 175 175 175 175

737: MNA1SANWN
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Han1sMadaUAATitvesdaya

AT 2 WAAINANITNIAGBU Unit Root #1838 ADF Test Inon1s@ansaunan Schwarz Info
Criterion (SIC) Wi 8Ld0n Lag Length 7 L11u1s@y nan15naaaufi seau Level nu316auusens
HandUWNUNUSURTSgUIaanigeny 10 U (BONDUS), dnsHanauwnuiusinssgutagesniany 10 U
(BONDHK), $n51nenidle LIBOR 3 1oy (LIBOR3M), snsinentde LIBOR 12 1oy (LIBORL2M), $751
fonLO HIBOR 3 i (HIBOR3M), wazdnsaenis HIBOR 12 o (HIBOR12M) Sdnwarlalls (Non
Stationary) ﬁaiusziaafiauuawé’ams‘dﬁg"dszw LERS meléinaln Convertibility Zone usiiilaviinis
nAgay Unit Root 71 First Difference wuitdauusnndaiianud efisefuves Integrated of Order 1
%30 (1) egafidedrAynai s V'igﬂuszj"mﬂ'aul,l,awé’mﬁﬂﬁgﬂix‘uu F9810150YNN1SNAARY

manuduTusitmasnmlussuzensenieennenilevesdoiniasanigioty

A19719% 2 Wan1snAEeU Unit Root 838 ADF Test

naun15U3u Convertibility Zone  waen15Uf3u Convertibility Zone

s At First At First
At Level At Level

Difference Difference
BONDUS -1.4036 -8.0373%** -1.2092 -10.9930***
BONDHK -1.0377 -5.9787*** -1.7248 -11.1737%%*
LIBOR3M -1.6076 -5.0555%** -1.1107 -10.6411%*
LIBOR12M -1.0469 -7.0517% -1.9663 -5.081 7%
HIBOR3M -0.5636 -7.1398%** -1.6923 -10.5246%%*
HIBOR12M -1.0137 -3.6346%** -1.6994 -9.7557%**

MR IN15NAaey ADF Test wuudl Intercept wag *** viungds ddudAgyn1eadia i seeu 0.01

AU7: INAISANEN

HAN1INAFaUANTURLSITRaan WlusTazE1D

MIVAFBUAIAINLEIVBIANNETTT (Lag Length) TIlngasvaduudnaeinnuduius i demasnn

a

lusgere1INTU1AINAT SIC AdfiganuitAInNeIvesnNa 1t i ignazeglugiessening 1-2

lunnuuudnass fkanslunsed 3
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A3 3 HANITVIAGBUAINEIVDIAIINAITT (Lag Length) LWz auv09LUUTIa04

naun15ufj3u Convertibility Zone naaN15Ug3U Convertibility Zone
= BONDUS-  LIBOR3M-  LIBOR12M-  BONDUS-  LIBOR3M-  LIBOR12M-
ensh BONDHK ~ HIBOR3M  HIBOR12M ~ BONDHK ~ HIBOR3M  HIBOR12M
0 53059 8.1976 8.3370 3.7144 4.2546 3.7247
1 0.9849% 3.3140 3.2172% -0.7325* -0.6185 -1.9180
2 1.0918 3.0030% 3.2324 -0.7070 -0.7409%  -1.9851%
3 1.2801 3.1785 3.2694 -0.6190 -0.6944 -1.8916
4 1.3945 3.1964 3.4162 -0.5218 -0.5965 -1.8534

UMR: * kansA1 Lag Length 7iRng

737: INASANW

namsnadeuadITuSIBsnasnwluszerenssnindnmaenilovesdesnazansglunn
wuudnaesluynnoun1suussuu LERS n1eldnaln Convertibility Zone tnglddnafifi Maximum
Figenvalue Test WmfwLﬁav‘hmi‘mmaauammﬁgmmé’ﬂﬁﬂﬂﬁﬁmu Cointegrating Vector g4gawiiiu 0
(None) laianunsaufjiasaunfigrumdnle o sedutodidmisada 0.05 (et 4) Fovanoaudnlaid
gﬂqummé’uﬁuﬁ‘Lﬁwﬁu donAdesiuAain Trace Test finuinslovhnmanageuasigiumdniiing
§1u7U Cointegrating Vector 4o8n11130wi18u 0 nduliaunsaufjiasaunfgiunanta o sz
WodAyn19ada 0.05 %’ammsaaqﬂlé’dwﬁmmaﬂLﬁ'yasuaqéaamLLasaw%’giuéﬁaqdauﬂﬁsﬂﬁgﬂﬂavl,ﬂ
Convertibility Zone lsifianuduitudidsnasansiefuluszoredluynnsd Tuvngiinanismaaou
mmé’uﬁuél,%masmwiuiws&miwdwé’mmaﬂLﬁymaqa'aamLLazaM%’ﬁuﬁdawé’qmiﬁmum
Convertibility Zone wuinilissdnsmenide LIBOR 3 iouuay HIBOR 3 ieuwinjufifiaudumig
Wanaunmluszuzenideiu Lﬁ'aamnLﬁaﬁmumauuagmwﬁﬂiﬁﬁmu Cointegrating Vector gsgn
WU 0 (None) A1@df Maximum Eigenvalue Test @unsaufjiasauufigiunante a szauiudAgy
ynsadin 0.01 wildlevinsnaaeuanuAgiumndniinisiuau Cointegrating Vector gegawittu 1 ndu

Llanunsaufiasanufgiundnly aenndeanuaadf Trace Test Nf0vINNSNAAOUANURFIUNANTIIN

o«

v v o w

31U Cointegrating Vector Wasniwisewifiu 0 ansaujdsaunigiuvants s sedutdeddgnia

o

a o o

atd 0.01 willanaaaudl r < 1 nduldanunsaufasaunfgiuvaniaegaiitudAgnieaia
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A1997 4 wansvedeUANNENTUSIBwasnlusEuzen?

15

Cointegrating

Aauujsu Convertibility Zone

naaUfjsu Convertibility Zone

Vector Max-Eigen Trace Statistic Max-Eigen Trace Statistic
Statistic Statistic
BONDUS - BONDHK
None 5.9209 7.9187 11.7878 14.8649
At most 1 1.9977 1.9977 3.0770 3.0770
LIBOR3M - HIBOR3M
None 7.9041 9.5385 19.3559%* 21.5130%*
At most 1 1.6344 1.6344 2.1571 2.1571
LIBOR12M - HIBOR12M
None 6.2808 7.4983 8.4154 10.9286
At most 1 1.2175 1.2175 2.5132 25132

SRy o

e = uneis dfudfnynieaiia o sveu 0.01

731: MNN1SANWN

NaN1sNAFaUN1SUSUAR IS S EUA875 VECM

\Wesannmageu Cointegration wulileadvednsmanile HIBOR 3 iaulay LIBOR 3 1oy

lugrmdansimun Convertibility Zone winduiiianuduiusieasnnlussezeriionu Jwins

naaeun1sUsuiilussezduiiaiignasnmluszazeilags VECM Hamsvadeunuinfiissuiuen

AuEalumsusuia @udszans B X _) vesaunis AHIBOR3M, SAuviniu -0.212471 i séiv

WedrAgmeadd 0.05 lnewnsesungauntnaduuseavduansliiuiniiosnsimenides HIBOR 3 Lhou

lugrmdsnisimun Convertibility Zone vanaanaingaen nlussezen AnuraInafeulinduly

JrUUILgNUInanauieilvidnsnenide HIBOR 3 iwsunduiiigannsuniivesnasninluszevend

falu
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A15199 5 HansnedeunsUSUMlusr e duTeIsnsInenle HIBOR 3 whau

Error Correction AHIBOR3M,

Speed of Adjustment (B'Xt_l) -0.2124%*
(-2.5810)
AHIBOR3M, 0.3115%*
(3.0015)

AHIBOR3M, , -0.0434
(-0.3942)

ALIBOR3M, 0.0476
(0.3726)

ALIBOR3M,, -0.0443
(-0.4138)

Constant Term -0.0060
(-0.3270)

Mewve: **, * vangfis GdedrAyn1eadid o seAu 0.01 wag 0.05 audwy
AN t-statistic wandlwINAY

731: MNN1SANWN

[

HaN1TAHDUAMNTNAUSITANAUAZHA

mamimaaummﬁmﬁuﬁ%amqLLasmaiwiNﬁmmanLﬁuEJ HIBOR 3 iieuuazsmnaniie
LIBOR 3 iiiaulutisnianasnisiuua Convertibility Zone 1me38 Granger Causality Test Wu3nng
Wasuulasmessnsnenis LIBOR 3 LﬁauLﬂumLm‘lﬁé’mmamﬁa HIBOR 3 teuinmsiuasuuta
o819 TpEAYN9EiA w S2AU 0.05 Turauefinsasunlamesdnsinende HIBOR 3 weufily

N o o

awglvidnsimenide LIBOR 3 euinmsiudeuuwlategreidudfyniadifui

<
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AN 6 NANITVRFUANNFNTUS IR LasNaTENINednsInenle HIBOR wag LIBOR 3 oy

auNAgIUnan (Ho) F-statistic

LIBOR3M Tuililuannnues HIBOR3M 3.3914*
(0.0360)

HIBOR3M lallgiduaimgues LIBOR3M 28.2128**
(0.0000)

o o a o

VUGG ¥, ** via1eDe TledAgn1eada o 526U 0.01 wae 0.05 AuaRy

| [
A1 p-value wandluILAY

71: INNSANWN

nsefUTENa
Melauuudians Mundell-Fleming waguuifn Impossible Trinity mnuseinalauseinanil
WenldszuudnsuaniUdsunil nieudulaeelinisndoudeluyuvinlalaews Useinatue azly

aunsasiunlouienisRuidudasyls wisndesasslndnsnenidonislulssmaddouundadll

v
o

musarnenisvessamaiiynaiiuly siddeitsiesnmeaeunmandeulmuvesdnsnenide
auLAnLaznguifananlnglduTunvesssuudasuaniUasuiuy LERS vessasnadunsddnu
ﬁm%ué’mmaﬂLﬁaﬁiﬂumimaamﬂ%’ﬁﬁaaﬂaa‘uﬁmmL’JmLLU‘inLﬁaumaﬂé’mmamﬁa 3 wilawiendu
GT’JLmuéuaaé’mmaﬂLﬂ'ya’l,ummmﬁuuawmmﬁuﬁﬁm%’gma laun (1) dnsmanauunuiusinisyua
014 10 U (2) SnmeniedulifBussyiesumsnda 3 ifou way (3) SnrmondedulifBuszming
sumseiia 12 iWou wasiftedumsvaasuanuausalumsyiuivessnmnondevesgaindlutag
rouuazndanisufsusruudnsuanidisunsld Convertibility Zone Tull n . 2548 1uidotiSeh
nsutamanageunsedoulmsuvessnanenideseniduassdrsnailaglfifounnuainm m.e.
2548 Fafuideuninsufzuszuusasuanasunield Convertibility Zone 1ugauys
namsnageumsAd eulmsmszwiaTend 8UDIF0INIMAZEANIFINETS Seren Johansen &
Katarina Juselius (1990) wuinlugasnsunisufsuszuudnsmaniudsunisls Convertibility Zone
Sarmeniberislupanaiiusaznainiustrssguiavesdesndalldiadeulmsnilufusnmaenideves

v

an3g wiindeanaazldszuudnsuaniudsuiignaniulituneaafansginnm luvasiinanisvaaey
Tuthwdinsufsussuudnsuandsunuindnnaenids HIBOR 3 Wewviiuiiinisiadeulmi
IWlufiemaderfuiusnsmenits LIBOR 3 Wousg B 1AYNINEDR d1mTuNanITAdaunIs
Uiuilusserduifiodgnasnmlusszenilasds VEM wutuilednsmenide HIBOR 3 ieuvan

28nNAagNM ANUAAIAReulusTUUITgnYdnlianaLazannsanduigaasnmlusseze


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Johansen%2C+S%C3%B8ren
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Juselius%2C+Katarina

18 556n@ ningalsua

aoly Tuvagiinanisnageuanuduvusifannuasnalneds Granger Causality Test Wui18ns1
ponLbe LIBOR 3 ifteunazdamenide HIBOR 3 ouduaumgliiAnnsiasuuasistulas fuseng
HpdAgneada
wafldnmsinwudauszdndluadsifazoulisufnmniaulaidudmouiuaslussu
\iTugnaaseed1elay 2 Usenis Usenisusn wuudiass Mundell-Fleming kaguuifin Impossible
Trinity lalaninsnthanUszgndldlunisesuienisededlmiunessanmendenneinlunainiiusas
paraRustnsiguIald anuanansavesuuusaedumsesiennadoulminmesdnsaenidely
am’dssmmzqﬂumzﬁﬁL“L‘Juﬁmwamﬁaﬁw@waamnmi LLaz%amaﬂumaﬁﬁé’mmamﬁagﬂﬁmm
Taenalnaaie dsusngnisalfiied uannsoesureldtiunaisanve oy (1) lunsdvesdng
nonieiuliiiBusevitsumsndn 3 Wouds HKMA 140y Benchmark nalnninadoulmvesdng
nonilaggnrinunaingUasdiagguniutes Aggregate Balance 10438 UUTIANINTIYE 1137
HKMA g3n3aUsuUsunaguniuves Aggregate Balance liaanad asiuguasAued Aggregate Balance
Tunainnsdule HKMA ﬁnmmmmuqmﬁﬂmwaaé’mwmaﬂLf]ua HIBOR 16 sinsannlunsdivenain
fiusUnssguraiiguasduazgunuazgnimuaannalanaiauasdidduAsrteadudi uauuin
N13AIVANTIANINTDISNTINANBUWIUTUS TR TS FU1aTnseyilaraudieeIn (2) wuudiass Mundell-
Fleming lallfiihdseidusnuanandsuazaldsglunisvigsnssumanisiiunniaufionsun uwilu

FYUULATEFNINIG dethussidusegumaniindufinnsun o1vhlidunulunnedeudiotunuiing
amduiniduyulumsiedeuihefunuingnatniustngsgura msndeudefunuitowan
Uszleminndnsnswessasaendslunainiiuiseransevinlditends daudswesdasaenide
Tunaadudsmseglussiuiidnhduimessnmeondelunaaiustnsiguna wliauiiosu
fismmnenidelunaaiuluaesUssmmzninmaedeulmandganilunsdvessnraendelusan
HusUnsTguIa

Usgmsiiaed mamiﬁmsnL%Uﬁx%’ﬂﬁ‘uawﬁ'«j”aﬁaxﬁau‘[,ﬁl,ﬁudWmiﬂﬁgﬂﬁxwé’mwLLanLUSEJu
WUy LERS neldinaln Convertibility Zone Tud w.ei. 2548 fidautaelsnsinenids HIBOR 3 1oy
wa oulmsaluiusasinends LIBOR 3 iieuladdu waznalnnisi Arbitrage 1duluagnadl
Uizﬁw%mwmwﬁu AOARADINUNANITANEIYBY John Greenwood (2018) waz Hans Genberg et al.
(2007) finus9d99nn15f MU Convertibility Zone ﬂ"]L‘Eumami‘émmmf?{auimaaﬂuﬂiawaﬂ
Convertibility Band snlagmaen n1ssnwiaissnimueneaaisgesnitieglunseu Convertibility
Zone lidnfudasnsgyilas HKMA mnusinalnuesszuu LERS axfspalsisuinismdudidundens
AoAANSeInNIty HKMA Wionalnnisvh Arbitrage 1ulUegnefiuszansainlaedt HKVA Tdfiaay
Sududeadmunsnues Aduneaaiigeinidundeulmnelunsau Convertibility Zone daia3ulst
nalnnsusuivessnsnenides HIBOR 3 iewdulueaiussansninuazindeulmasnndosiy

ams1menle LIBOR 3 LAauunngsdu



msindoulmisauseninensmendeaiguazgeininigldssuuensuanuaey 19

Jalauanuy
nan1sANYIIIUsEINENleanauddeluassiianunsathunmrusdudolauakugdmsunisin
na9elUlY wardoauawuglunisidensanely sl
v o L (-] a o v
Jatduanuzamsun1siinaIde U1y
e dnsnendetananinuazuuudnass Mundell-Fleming nsel A Small Open Economy

' v

AteguutoauufgIunidt dnsmenilevessemeanldszuudnsuanidsunuunsnazioseglusydu

U
P2 '

Feafutusnmnenifovesssmainugnanduly uasmandeulmvesdnsnenideasindeulms
Wluiiamaderfusudaneondsvossamaiignaniuly szuudasuaniudsuuuuasifsasd
ez otslsfinin wan1sAnuidssedndresmifeluadiindunuin Snsnenidevessuina
fldszuudnsuandisuwuunsilisiduasdonedoulmiulvluiiamaindutusnmaonderes
Usemaignadulinaonal udssuudnsuaniudsunuuasiivesUssmadudnsiiafiosninuay
ansasnwiseiusaruandsulieglunseudifmunls szuudasiuaniudsuuuy LERS vasdaana
Fudunsddnuiihals Moludfdunmadsunsaeuarludednnms mahmguidannendeiae
A1AKAZLUUTIa8Y Mundell-Fleming N5 A Small Open Economy luuszeneldlunisesuie
Usngmisaflussuuiassgianiidimsdesinsanlasaiuazuiunveanalnszuusnuaniudsu
wuuAsTivesssmatiug i

dwiuiifsuulouisnisguaiaissnnuossmsuanildsu nansdnwndsussdnagsiou
Tidiudn madmuakouvdermandeulmvesdniuanideulfausandeulmldandnaiuay
asranalnnaalifdnungaslunmssneserudasuanUasuniunisi Arbitrage a19a1usayaele
nalnnsusumvessamaendeduluegiivssansamannnimssussasuaniudsuuuumes
warldnalnuassunasnanslunisunsnuesdnsuaniudou Usemainaniiliszuudasuaniuadsuiuy
asfiasnsaduuInIenIsUfsuszuusaswanivasuvessendluidunuamalunisy fsuszuudam
uanidsulidamumnzaniulassadonaassgivessamaiugliluewen

Forusuurlun1idundaoly

am’?%’m’fmﬁ'aeﬁagaaqmmnmiwLﬁauLﬁaisi’ﬂumimaaumsm?{auvl,miamwdwé’mw
ponidsvesdesniuavansy nan1sinunildTeasiouamylussiuussansamusanalnnisyiush
vasdmamend slurrsneunasvdanisufguszuudnauaniddsunieldnaln Convertibility

o

Undertaking wiiilasanniisgosnauwazansgioilunaintuuazaaiayusunlngfidifey neusiulugas

o«

4

doanessuirIu Iiawnniseld)

o

welumaesugiatiuunnuneg Jse1adwasanisadeulnsu

v
v v o =2

senIneensnendevesgoandiazansy astunsAnelunsineludsmsinisnenisindeulnsiu

<

syningnsnenidevesgesnsiarandglundasyrangnisainivasugiandAn wu aneld

A0NUNSAUNITHNTTEU18UBTBNTALATN-19 dudnansenulgesusemadinasmtduuleule



20 556n@ ningalsua

ASRUNNTARINEANAIY NANTSANETIUTEINENNINN1TIVEILAIUNTOUU BT USUUSEANT AN
veanalnnsusudiresdnsnenilevesdesniniendanisd fiUssuudnswanidsunieldanaln

Convertibility Undertaking laifuagsf

LONENTE1984

Genberg, H., He, D., & Leung, F. (2007). Recent performance of the Hong Kong Dollar Linked
Exchange Rate System. Hong Kong Monetary Authority, Research Note, 02/2007, 1-13.

Greenwood, J. (2018). Hong Kong: The currency board’s autopilot kicks in at 7.85. Studies in
Applied Economics, No.105, 1-9.

Johansen, S. & Juselius, K. (1990). Maximum likelihood estimation and inference on
cointegration with applications to demand for money. Oxford Bulletin of Economics
and Statistics, 5(2), 169-210.

Tse, Y. K, & Yip, P. S. L. (2002). Exchange-rate systems and interest-rate behavior: The
experience of Hong Kong and Singapore. Research Collection School of Economics,
7-2002, 1-27.

Wong, E. (2018). A comparison of the level of economic integration of Hong Kong between the
mainland China and the USA. International Research Journal of Finance and Economics,

165, 7-14.



’J’l3?[’1SLﬂiﬁiﬂ’lam%uaxﬂaqwﬁ‘miﬁ'ﬂﬂﬁ Journal of Economics and Management Strategy

Ui 9 avuii 2 NINNIAN-5UIIAY 2565 vol. 9, No. 2, July-December 2022

Should We Replace the Universal Health Coverage with the Co-Payment
Scheme?: A Theory for a Small Open Economy like Thailand

Pongsak Thaweesatidsatean' and Athakrit Thepmongkol®

Received: July 19, 2021
Revised: January 17, 2022
Accepted: January 27, 2022
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with the focus on Thailand by using two-period Overlapping Generations Model (OLG). The result
is that as long as the public debt level is still manageable, the UHC is recommended over the
CPS to countries like Thailand where people have low intertemporal elasticity of substitution

as it promotes good health, GDP, consumptions, savings, and even economic stability.
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Background and Significance of the Research Problem

Thailand is one of many countries that implements the Universal Health Coverage policy
(UHQ). Simply speaking, it is the policy aiming to raise the social welfare by (nearly) perfectly subsidizing
the expenditure of the citizen over healthcare. Although such a policy helps all people to
equally access the medical services and keep themselves healthy, it comes with the cost of
increasing government spending, public debts, and perhaps other economic downfalls. This paper
theoretically explores various aspects of replacing UHC with the Co-Payment Scheme (CPS) in a

small open economy with the focus of Thailand.
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Figure 1 Real net savings per capita (baht) Figure 2 Real UHC subsidy per capita (baht)

Source: Bank of Thailand Source: National Health Security Office

In 2002, the UHC was firstly introduced in Thailand by the prime minister Thaksin
Shinawatra which was known as 30-baht health scheme. Anyone can choose to receive the
medical service at the cost of only 30 baht. After that, the program has been slightly transformed in
both name and detailed process but we can safely say that Thailand have always been under
the UHC program since then (the present year is 202 1). This generous social security scheme
definitely improves the health quality of Thai people especially the poor as it allows them to
reach the medical service. Moreover, one should expect that the program helps Thai households
financially over the healthcare and hence this should allow them to accumulate more savings. This
is the case as we can see from Figure 1. Starting from the year 2002 onwards, the real net savings
per capita of Thailand exhibits a positive trend with around 65 percent growth over 18 years.
This observation gives us the impression that the UHC program takes the big part of such a
trend’s turnaround.

However, the UHC also enables the rich to participate which causes the congestion in
healthcare provision and creates the huge amount of medical cost that the government needs to

subsidize. Figure 2 shows the government’s real subsidy on UHC per one Thai citizen from 2002-
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2020.° We can see that the real cost of the program has grown by 111 percent over 19 years.
This fast-growing cost inevitably has put the great burden to the government budget and partly
resulted in great pressure on public debt as shown in Figure 3. Particularly, the Thailand’s real

government debt per capita rises at the rapid growth of 193 percent from 2002 to 2020.
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Figure 3 Government debt per capita (baht)  Figure 4 Real average household debt (baht)

Source: Bank of Thailand Source: Bank of Thailand

On top of this expected considerable cost, there is also a puzzle regarding the real
household debt as shown in Figure 4. Despite the increase of real net savings per capita, the
real average household debt of Thailand has risen continuously. One would have thought that
the UHC subsidy should have alleviate the financial problem of all households and hence have
lowered or at least slowed down the debt accumulation of the household. Whether this
puzzling trend is due to the UHC program calls for the better theoretical understanding about
how the healthcare subsidy program like the UHC works under the context of a small open
economy like Thailand. This will allow us to further analyze whether the UHC is an optimal
policy in theory or the alternative CPS should be implemented. Notably, the CPS lowers the
subsidy rate from the UHC so that in every medical service taken people have to proportionally
share the cost. We all expect the CPS to help lessen the public debt problem but whether it
can lower the household debt problem too is still a big question.

Our paper constructs the simple overlapping generations small open economy model
embedded with the healthcare subsidy from the government. Our results shed light on the
effects of lowering the healthcare subsidy rate to reflect the change from the UHC to the CPS.
Although the public debt is lowered for all cases, we conclude that the effects on other variables
depends on the preference of household, namely the Intertemporal Elasticity of Substitution

(IES). If the IES is high, the substitution effect dominates. The lower subsidy rate on healthcare

> All the real data in this paper is calculated by using the headline CPI with 2015 as the base year for adjustment.



24 Pongsak Thaweesatidsatean and Athakrit Thepmongkol

will cause the household to switch their spending to other goods and services including future
consumptions. Hence, the household urges to save more. More savings leads to more investment
and less borrowing as well. The medical service provided to the household is less but the
resulting spending is higher which makes the household supply more labor. As the capital and
labor rises, lowering the healthcare subsidy rate promotes GDP.

On the other hand, Chakravarty, Chattopadhyay, Silber, & Wan (2016) suggests that Asian
countries including Thailand have low IES implying that the income effect actually dominates.
The lower subsidy rate will cause the household to feel relatively poor and hence reduce demands
for all goods and services. Thus, the household will save less for the future consumption.
Specifically, the investment decreases and the household debt increases which suggests that
the CPS would make the household debt problem in Figure 4 even more severe. Furthermore,
the household will take less medical service and the healthcare spending also decreases which
causes the household to work less. With the fall in capital and labor, lowering the healthcare
subsidy rate suppresses GDP. Interestingly, it also makes the economy less stable against any
health technology shock since the household. One important remark is that if we slightly lower
the subsidy from the UHC rate, the healthiness of the household declines at the slower rate
than the amount of medical services taken which helps the public debt decrease very sharply.
To sum up, our theoretical result supports the UHC over the CPS for the case of Thailand as
long as the debt problem is still manageable. For high IES, the rise in health subsidy raises the
public debt, therefore the CPS is more suitable for controlling of public debt than the UHC. On
the other hand, the UHC is more suitable for low IES.

The literature on health economics is vast. According to McCANE (2010), there are four basic
models of the health system. Firstly, the Beveridge Model or a single player is a system in which the
government uses tax income to subsidize most of the healthcare providers. This model has
been used in the United Kingdom since 1948 and it is similar to the UHC. Presently, the saving
rate in the UK is continuously decreasing (Giles, 2019). Secondly, the Bismarck Model or the
social insurance model requires all employees to approach the healthcare through insurance financed
by government, employers, and their own funding altogether. This model is used in Germany,
France, Belgium, the Netherlands, Japan, and Latin America. Thirdly, the National Health Insurance
Model has multiple health providers and statutory health insurance, but the insurance is run by
the government as a single player. This model is used in Canada, Taiwan, and South Korea.
Lastly, the Out-of-Pocket Model is characterized by people paying the provider directly. This

model is used in the United States, where people have no private insurance.
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Regarding how good health affects the economy, Alhowaish (2014) and Bedir (2016) find
that health expenditure has a positive impact on GDP growth. De Freitas & Da Silva (2013) explain
such the positive effect is due to people having the longer life expectancy.

For the comparison of healthcare security systems, Akaho, Coffin, Kusano, Locke, &
Okamoto (1998) points out that the CPS has better cost control over health expenditure than
the UHC. Most of developing countries require external budget when they increase health
expenditure or pooled funding because revenue from tax is not adequate and raising income
tax rates would cause an economic recession: see Heller (2006), Duran, Kutzin, & Menabde
(2014) Savedoff, D Ferranti, Smith, & Fan (2012), and Arnold et al. (2011).

Kirdruang & Glewwe (2018) shows that the UHC raises the consumption, especially over the
durable goods, in the long run. Additionally, Awawda and Abu-Zaineh (2019) construct the
general equilibrium model with the health as a function of medical spending and leisure to
investigate the healthcare social security scheme. They find that lowering the healthcare subsidy
does not affect consumption and labor supply. This finding may result from the application of logarithmic
utility function. Our paper follows Awawda and Abu-Zaineh with three modifications: more general
utility function, the overlapping generations structure, and the small open economy environment.

The paper is organized as follows. Section 2 outlines the economy’s setup. Section 3 provides the
steady state analysis of the logarithmic utility as the benchmark case. Section 4 calibrates the
model and compares the impulse responses across different rates of healthcare subsidy. Moral

hazard of the healthcare subsidy from the government is beyond the scope of this paper.

Setup

We consider the overlapping generations model of a small open economy with two-lived
agents. The world’s interest rate is fixed at Y and the net population growth rate of this
economy is constant equal to n. This economy is decentralized and consists of the household
(or the agent), the firm, and the government described as follows:

1. The household

The agent here lives for two periods. The utility function is assumed to be the constant

relative risk aversion (CRRA). When young, the agent enjoys his/her consumption c¢;, and

leisure I-(;:

-0 1-0
V)

+
1-0 1-0
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Note that total amount of available hours is normalized to 1 and (, is the fraction of
hours the agent spends to work. When old, the agent eams utilities from consumption, ¢,,;

and his/her health condition, h,,;:

-0 -0
w1 Y N
Lz
1-6 1-6

Thus, the agent maximizes the following expected utility:

. 0 . 0
C}? Yl(Ht)l C;& Yzht1+1
——— B+ (1)

E
rmax L R 1-0 1-0 1-0

ootttk by

where fis a discount factor and @is the degree of relative risk aversion. Note that the

intertemporal elasticity of substitution (IES) is an inverse to the degree of relative risk aversion:

IES: 1/6If @is reduced, [ES rises and the agent becomes more willing to substitute their consumptions
across types of goods and time.

When young, the agent works, earns the wage, pays the income tax, consumes, spends on
medical service, invests in capital for the future production, lends to the rest of the world at
the world’s interest rate. Note that the medical spending here is interpreted as the health
investment. That is, the more the young spends on health, the healthier he/she expects to become
when old. Here we assume the price of medical service to be fixed from the rest of the world

which is equal to 1 unit of the consumption good. The young’s budget constraint is as follows:

Cpe= (1Dl - (1-A)m, - k,

+1 ~

b, 2)

where w, is wage at the time ¢, Tis the income tax rate at the time t, k, ; is the capital
investment at time t, A is the rate of government’s healthcare subsidy which means (1-A)m, is
the co-payment, b, is lending to the rest of the world (, is a fraction of hours the agent spends

to work, Hence, the total savings (or the net saving per capita) s, is denoted as follows:

Sp = Kepqt by

When old, the agent rents out the capital to firm for production. Note that for simplicity the
capital is assumed to fully depreciate. The returns of the saving from the young period are

totally consumed. Therefore, the old’s budget constraint is written as follows:

Corrr = (141, Ky + (140D, (3)
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where r,, is the rental price of capital at time t+1.

This paper assumes that the young is healthy, while the health condition of the old is
determined by the medical spending when young m, and the leisure when young in the Cobb-
Dousglas function” as follows:

iy = Hepymi(1-0)" (4)
where x is a share the medical spending for health, (1-x) is a share of leisure for health,
H,,; is a shock of the old’s health which has the following stochastic process
n /—/t:(l—ph)lnﬁ+ph (nH,, + u, (5)
where |ph|<1, ut~N(0,0'i), H is its steady state value.
From (1)-(5), the constrained expected utility maximization of the household gives the

following optimality conditions:

Cl? :IBET[(1+rf+1)C-2,t6+J:| (6)
c}]? = PE, [(1+rf)c’2]?+1] @)

o x(1-6)
t+1M¢

(1—T)Wtc-1€[ = yl(l_Lt)_6+ ﬂyg(l_X)Et |:(1_lt)><+9(1><)

16 (1-6) (1)

-0 Ht+1(1'lt)

(1-A)cyy = ﬁVZX E; [ Bt
t
2. The firm
The firm produces consumption good via the constant-return-to-scale production
function below:
Y, = F(K,L,)

where Y,, K;, and L, are aggregate output, aggregate capital, and aggregate labor hours

at time t respectively. Given the full depreciation of capital, the firm maximize profit as follows:

Ke Ke
max F(K,, L) - (1+r)K- wiL, = L, [F(—, 1)-1-r)—- Wt:|
K, L L
Lt t t

As a result, the return of each input factor is equal to its marginal product:

% Health stock completely depreciates in one period because one period is equal to 30 years in a two-period

OLG model.
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Kf
1 +rt:F1(L—, 1) (10)

t
Kt Kt Kt
w, = (=, 1) - Fy(=, )=
Lt Lt Lt
3. The government
The government runs the healthcare security system by subsidizing A percent for

any medical spending of the household. The government spending is financed by tax income

and public debt from abroad. The government budget constraint is given by

D, = G- N, + AN.m, + (1+/)D,,=> d, = g - tw;l, + Am, + (%)d“ (12)
where D, is the total debt, G is the total government spending, N, is the population of
generation t, and their lower cases are their per-worker variables. Note that the restriction ’<n
is required for the convergence of public debt.
4. Market-clearing conditions and equilibrium system
In this small open economy framework, we allow for the loanable fund and the medical
service to freely flow in and out of the country. In other words, we assume that there are unlimited
supplies of loan and medical service for this economy. Therefore, for each time period, only
the capital market, labor market, and good market need to clear respectively as follows:
K = Niki (13)
Ly = nd; (14)
F(K, L) = NpyCpp + NiCyy + Nemy + Nk, + G + (1 +rft)(Dt,1—Nt,1bt,1) - (D-N;b,)
R B e ik reed (v (M (15)
1+n 1+n ’ 1+n 1+n
The competitive equilibrium includes the allocations and prices of all variables that

satisfies (2)-(15) for all time period for given initial value of H, and d,.

Steady state analysis: the benchmark case

Notably, our economy has no capital accumulation as we assume full depreciation. This
implies that transitional dynamics of most all variables, except the public debt per worker d,
are driven by the autoregressive process of health technology H. If we keep H constant at its
steady state H, a change in any parameter or any policy variable will result in the jump of

variables to their new steady state values. This means that most of the insight can be drawn
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from the steady state analysis of the system, especially how the decrease in healthcare subsidy
A affects the economy.

However, even such simplification cannot give us closed-form general solution at the steady
state. Therefore, in this section, we study a solvable benchmark case where € = 1 to get a
necessary intuition for the numerical simulation study in the next section.

From (6)<(7), at the steady state no-arbitrage condition suggests that the return of capital
and lending abroad have to be equal:

r=r

From (10), the steady state capital-labor ratio (K/L) is determined. Hence, the steady state
wage w is determined from (11). From (23) and (6)49), the steadly state labor hour per worker {, the
steady state medical service m per worker, and the steady state young consumption Ez can be

determined from two following non-linear equations:

OBy X -8 = (10— Bt 1x i a_
— [F000] =y, a0 w8y (10i O (16)
1
rrEde é Byx ° (1+7) _
—5 | =\ | [a-owta-Am] (17)
10, +(1-8X19) A 1
woay 14+ [ B+
_  aD[a-onl- 1-Am]
= T (18)
1+F’(+[,8(1+Ff)]9

For the benchmark case, let @ = 1 which is the logarithmic utility case. According to (16)-

(17), these two steady states result:

- +B+BYXP

L BeBY.B (19)
— BYx1-Tiw

M At BB y0B] (20)

These (18)-(20) are consistent with Awawda and Abu-Zaineh (2019) as the healthcare
subsidy does not have any impact on other variables except the medical service. In other words, the
household spares the fixed amount of medical spending (1-A)m which is not affected by the
healthcare subsidy A atall fthe government decides to replace the UHC with the CPS by reducing
the subsidy rate A, the household will proportionally spend less on the medical service and accept

the lower health quality when old in order to keep consumptions, leisure, and saving unchanged.
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Intuitively, the decrease in healthcare subsidy makes the medical service more expensive in
the eyes of the household. According to microeconomic consumer theory, the price effect is
the sum of substitution effect and income effect. Since the household think other goods
become cheaper, the substitution effect decreases the demand for medical services and raises the
demand for consumption goods. For income effect, less subsidy makes the household feel relatively
poorer. Therefore, demands for all goods and services are reduced. Consequently, although the
impact of the CPS arrival is clearly negative on the demand for the medical service, the impacts
on consumptions, saving, and labor hours still depend upon which effect dominates.

It is well-known that for the case of logarithmic utility substitution effect and income
effect offset each other completely. This is the reason why we can see above that only the

demand for medical service is affected by the change in healthcare policy and nothing else is.

Calibration

With such the intuition from the benchmark case, our conjectures for other cases are as
follows. For @ <1, the household has high IES which means more willingness to substitute than
the benchmark case. Thus, the substitution effect dominates and we expect more consumptions
both when young and old. More demand for consumption of the old should raises the saving.
More subtly, we expect an increase in labor hours due to two reasons. Firstly, higher
consumptions call for higher wage income. Secondly, according to the health function (4),
medical services and leisure are complementary and the significant drop in medical services
leads to a sharp fall in the marginal product of leisure toward health which optimally calls for
less leisure. Since the capital-labor ratio (K/L) is determined from the world’s interest rate, (13)-
(14) suggests that the rise in labor hours raises the capital investment. However, the impact on
the household’s lending abroad b is ambiguous.

For @ >1, the income effect dominates. We expect less consumptions and hence less
saving. The decrease in demand for medical service should be smaller than the case 6 <1
resulting in the little concern on the marginal product of leisure on health. Therefore, we expect
the abor hours to decrease to match the lower spending. The less labor hours lead to less
capital investment. Again, the household’s lending abroad is theoretically ambiguous.

To confirm our conjectures, we calibrate the model. We assume the production to be of

Cobb-Douglas form:
VAR L
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Then, all parameter values are given in Table 1. Note that we assume that one period in
the model is equal to 30 years, we deliberately set ¢=0 to focus our analysis of government
spending only on healthcare subsidy, we use the minimum income tax rate of Thailand, and

some parameters of the stochastic process of health technology H,,, are determined for the

sake of the impulse response analysis in the next section.’

Table 1 the values of calibrated parameters

Parameter value Parameter value Parameter value Parameter value

o 0.34 i 1 X 0.69 Y1 0.15
Y2 0.43 S 0.4 / 0.015 A 1
n 0.35 T 0.05 g 0

The parameters including X, y4and Y, are calibrated from the study of Awawda & Abu-
Zaineh (2019). The labor share is 66% of output of Thailand between 1950 and 2019 (Feenstra,
Inklaar, & Timmer, 2015), therefore the capital share is 34%. Time annually discount factor is
equal to 0.97 and there are 30 years in each period, thus = (0.97)*° ~ 0.4. The effective federal
funds rate is applied to proxy to the international interest rate, it is equal to 0.05% in 2020, thus
Y = (1.00057° - 1 ~ 1.5%. The average population growth rate in Thailand during 1980-2019 is
equal to 1.0015%, thus n = (1.010015) - 1 ~ 35%.

5 Sources: Torres (2020), Federal Reserve of America for effective Fed fund rate, and the tax rate together with the

population growth are average of Thailand’s data over 30 years.
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Figure 5 Calibrated healthcare and consumption steady states

With this parameter set, we calculate the steady states of all variables for different value
of @and subsidy rate A as shown in Figure 5-7.°

Figure 5 confirms our conjectures on demand for medical services and consumptions. For
6<1 which is IES>1, lowering healthcare subsidy rate makes the household substitutes medical services
for consumptions. In addition, we find that in spite of being more expensive, the household prepares
less budget for medical services. Differently, for @ >1 which is IES<1, the household have low
willingness to substitute medical services with consumption. This causes the medical spending to rise.
Then, the dominating income effect lowers consumption in both young and old periods.

Figure 6 also confirms our conjectures on labor hours and capital. It also clarifies the
impact of the decrease in healthcare subsidy on the household’s debt. For high IES, more
demand for future consumption leads to more savings both in capital investment and saving
account overseas. Therefore, the household borrows less. On the other hand, the household
with low IES confronts strong income effect and decreases their demand to save for the future
which encourages more borrowing to cover more expensive medical expenditure.

Figure 7 points that the healthcare subsidy can either promote or suppress real GDP of
the economy depending on whether IES is low or high respectively. Yet, such the subsidy always
put the upward pressure on public debt regardless of the household’s preferences. One remark

is that in most of the variable in Figure 5-7 we observe the more radical change toward the

¢ Note that all variables in the figures are per worker.
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neighborhood of full subsidy or the UHC. This suggests that a small amount of co-payment can

make big differences over these variables, including the public debt.
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Figure 6 Calibrated labor, health, saving steady states
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Figure 7 Calibrated output and public debt steady states

Impulse response

This section investigates the possibility of the healthcare subsidy scheme being the economic
stabilizer. We conduct the impulse response over the shock on health technology H under different
levels of IES and healthcare subsidy: A = 0.8,0.99 and IES = 0.33, 2. Note that this is a temporary shock
that affects health given medical services and leisure such as change in air quality, disease outbreak, etc.

When the household has low IES. Figure 8 suggests that the economy is more stabilized with
the higher rate of healthcare subsidy. The rationale is that low IES is where the income effect
dominates. With the positive shock on health technology, the household feels relatively richer
and wants to raise their consumptions and their leisure as well. When the healthcare subsidy is

high, lowering the medical services just give back few resources. Therefore, the labor hours
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cannot be reduced substantially to help raise consumptions. This results in output being less

volatile than the economy with low healthcare subsidy.
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Figure 8 Impulse response for [ES=0.33
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Figure 9 shows that the high healthcare subsidy destabilize the economy. The high IES

implies that the substitution effect dominates. The positive shock on health technology makes

good health relatively cheaper. Thus, the household tries to move all resources from

consumptions towards medical services and adjusts leisure optimally. Given high healthcare

subsidy, the medical services are cheap and so the household greatly raises the demand. The

huge increase in marginal product of leisure on health induces the huge drop-in labor hours. As

a consequence, the output becomes relatively more volatile.
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Figure 9 Impulse response for I[ES=2

Universal Health Coverage vs. Co-Payment Scheme

Our theoretical investigation supports the highest possible level of healthcare subsidy for the
economy with /ES<1 as it promotes real GDP, consumptions, health, and economic stability. But the
government has to take a careful look on debt issues, especially public debts not to reach the
maximum debt ceiling. That is, the UHC is preferred. For high IES, there is a trade-off between
good health and low output/consumptions. Therefore, the CPS can be more suitable.”

For the case of Thailand, Chakravarty, Chattopadhyay, Silber, & Wan (2016) finds that 0=3
which results in low IES. The increasing net saving since 2002 in Figure 1 supports our findings. However,
the rising household’s debt in Figure 4 does not. More empirical studies are required on this
issue to control other possible factors involved which is out of the scope of this paper.

Since Thai people have less willingness to substitute medical services with consumptions.
Introducing the CPS would create higher cost for health and the expensive healthcare would

absorb great resources from household. The consumptions and output would be lower.

T'With the fixed tax rate in our analysis, the healthcare subsidy is the household’s free lunch and hence the

utility level is trivially increasing with healthcare subsidy.
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Moreover, Figure 7 predicts that the output would be more volatile which is not desirable. As
the debt-to-GDP ratio of Thailand is currently at 49.6 percent (in 2020) which is still considered
relatively low worldwide, our theory thereby supports the current UHC in Thailand. In the future
if the debt problem becomes more severe, the small amount of co-payment from the

household is recommended as it can sharply reduce the fiscal burden and hence public debt.

Conclusion
This paper shows that there is no such thing as best health security system for any given
economy. We construct the theoretical general equilibrium model of a small open economy to
analyze the effect of healthcare subsidy in various aspects. Our findings support the high subsidy
scheme like Universal Health Coverage (UHC) in the economy where the household has the low
Intertemporal Elasticity of Substitution (IES) such as Thailand. Not only does it foster good
health, it helps promote GDP, consumptions, savings, and even the economic stability. As long
as the public debt level is still manageable, the UHC is recommmended. On the contrary, our theory
pinpoints that the Co-Payment Scheme (CPS) is more suitable if the household has high IES.
Therefore, the public debt level is the key indicator whether the UHC or the CPS should be
implemented.
Notably, our theoretical model is simple and certainly has many limitations. The next step is to
test these results empirically. The more empirical evidences will help develop the model and our

understanding towards optimal healthcare security system. This is pathway for the future research.
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ABSTRACT

This research introduced psychological factors into the analysis of marital dissolution.
In particular, Marston’s DISC theory was employed to assess one’s personality and use it as an
additional explanatory variable in predicting the likelihood of divorce. Based on the logistic
regression analysis, we found that 1) higher education might lead to higher chance of divorce, 2)
higher marriage age may help reducing a chance of divorce, 3) couples with similar DISC profiles
are more likely to remain married longer, and 4) A person with “Dominance” (D) trait has relatively
higher chance of divorce while “Influence” and “Steadiness” have higher chance of having longer
marriage. Quantitative findings were confirmed by in-depth interview of a group of 15 divorcees,

who were purposively sampled.

Keywords: Divorce, Non-Cognitive Skills, DISC Test, Logistic Regression
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A5 4 (sip)

fiauUsnu: Divorce (1) 2) (3)
Fuuszans Exp(,B ) Average Marginal Effect
Influ -0.0051%** 0.9949 -0.0009
(0.0016)
Stead -0.0111%** 0.9889 -0.0019
(0.0033)
Compl -0.0017 0.9983 -0.0003
(0.0027)
Constant 2.6295%** 13.867
(0.7208)

Remark: ** Significant at .05 level, ***Significant at .01 level, Robust Std. Error are in parentheses
Pseudo R°=0.2557 log Likelihood= -386.8822 (df=9)
Hosmer and Lemeshow goodness of fit (GOF) test Xz = 13.626, df = 8, p-value = 0.09206
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ABSTRACT

Road traffic accidents are one of the leading causes of death in Thailand each year.
The main cause of the accidents is drunk driving, which is harmful to the drunk drivers and other
drivers nearby. One of the important measures to reduce crash numbers is police checkpoints.
However, in October 2020, there was an order by Royal Thai Police to suspend the checkpoints.
This suspension might increase risky driving behaviors since there is a lesser chance of being
arrested by police. This research, therefore, aims to study the impact of the suspension of
checkpoints on the number of injuries or deaths in each accident. Data used in this study is
from Office of Information Technology and Communication, Office of the Permanent Secretary,
Ministry of Transport, and Intelligent Traffic Information Center. The results from multiple linear
regression models show that the suspension of police checkpoints has a positive relationship
with the number of injuries or deaths in each accident, and the relationship is statistical
significance. In addition, other factors present statistically significance to the number of injuries
or deaths in each accident. Traffic density and curved road have a negative relationship with
the number of injuries or deaths in each accident while riding a motorcycle has a positive
relationship. The results provide suggestions to improve checkpoints and to promote risk-free

behaviors to vulnerable groups.

Keywords: Suspension of Checkpoints, Drink Driving, Risky Driving Behavior, Road Accident
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ABSTRACT

Telecommunication industry plays a significant role in any country’s economic sector
and will often face fierce competition in mobile service market. In order for business to survive
and sustain, mobile service providers must be creative and adaptable so as to avoid losing
customers to competitors. Understanding essential factors that influence customer’s behavior
will assist mobile service operators establish brand loyalty and achieve long-term profitability.
This research study aims to investigate and provide the imperative information regarding the
contributing factors of university students’ brand loyalty towards mobile service and the
moderating effects of university students’ demographic characteristics on such relationship in
the eastern region of Thailand. The population for this study is the currently enrolled students
in selected Thai universities during this research study. The sample size in this study is 698
students who are studying in three selected universities from Chonburi province in the eastern
region of Thailand. Research participants were chosen by using purposive sampling method,
and research instrument applied in data collection is questionnaire with reliability value
(Cronbach’s Alpha) equals to 0.914. Factor analysis, Structural equation modeling (SEM) and
multi-group SEM are employed to investigate causal relationship and moderating effects.
Research results show that four factors: (1) perceived value, (2) corporate image, (3) perceived
quality, and (4) perceived inconvenience are positively correlated with university students’
brand loyalty towards mobile service operators in Thailand. In terms of the moderating effect,

four proposed demographic variables (age, income, residency and number of children) are found
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significant. Therefore, from findings of this research, mobile service providers in Thailand are
advised to efficiently optimize corporate resources into developing service packages with better
quality and value, as well as improving corporate’s public image in order to enhance university
students’ brand loyalty. The confirmed influencing demosgraphic moderators suggest mobile
service operators should economically allocate financial resource on building long-term student

customer’s loyalty of specific demographic groups instead of all student groups.

Keywords: Mobile Service Brand Loyalty, Thai University Students, Demographics’ Characteristic,
Moderating Effects, Chonburi province.

Background and Significance of the Research Problem

Telecommunication technology serves a significant role not only in one country’s social
advancement by resolving the terrestrial distance challenges but also in its economic
development by refining traditional communication technology that is time consuming and
costly. In recent years, telecommunication industry has been advancing at an unprecedented
rapid rate and receiving much attention worldwide. In Thailand, it is reported that the
communication section grew by 5.8% in the first quarter of 2021, reaching 4.6% of its total Gross
Domestic Product (NESDC, 2021), comparing to the 3.9% of GDP in year 2018 (Ninkitsaranont,
2019). The Growth in the communications sector contributed predominately by the
telecommunication industry which experienced a rise from 6.9% to 7.5% during Quarter 1 in
2021 (NESDC, 2021). At present, Thai mobile service market has reached 119.17 million
subscriptions (Rasmussen, 2021), with 186% penetration rate owing to multiple SIM ownership
(Dhasan et al., 2021). These significant growth and changes have subsequently lead to fierce
competition in Thai mobile service markets.

Thai mobile service industry can be characterized as a traditionally defined oligopolistic
market that is predominately controlled by three major business corporations, with Advanced
Info Service plc (AIS) holding the largest market share of 44.29%, trailed by True Move H
company’s 32.32%, and Total Access Communication Public Company Limited (DTAC) holding
19.76% in 2021. The remaining 3.63% market share was distributed between the other small
players that are National Telecom (NT) Plc. and the Mobile Virtual Network Operators (MVNOs).
As technological advancement gradually narrow quality gap of mobile service offered by
different network providers, the costs associated with switching mobile service providers has

also been reported reducing by 8.5% (Pacharasut, 2017). Consequently, all service provides in
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Thai mobile service market are facing the issue of maintaining customer loyalty, AlS, for instance,
reported an astonishing 3.7% monthly blended churn rate in the first quarter in 2020 (AIS, 2021).

Considering research findings that have shown that an average 5% customer churn rate
of an enterprise will result in estimated profit loss by 25%-85% (Jones & Sasser, 1995), thus,
from managerial perspective, in an increasingly competitive industry as that of telecommunication
with high subscriber churn rate, it is vital for mobile service operators to build customer loyalty.
Loyal customers requires less marketing communication related cost and they can attract more
new customers by herd mentality in mobile service market (Zhao et al., 2021). In the marketing
literature, ample research studies were conducted to examine customer brand loyalty and its
underlying factors in both international mobile service industry (Qayyum et al.,, 2013; Redda &
Surujlal, 2019; Ahn, 2020), and Thai domestics mobile industry (Siti et al., 2017; Pumim et al,,
2017; Dhasan et al., 2021). Although conclusions and findings from different researches vary
recarding the impact of various contributing factors on customer loyalty, six antecedents
namely, customer satisfaction, perceived quality, perceived value, corporate image, switching
cost, and trust have been discussed extensively and receive most confirmation (Qayyum et al,
2013; Pumim et al., 2017; Redda & Surujlal, 2019; Dhasan et al., 2021).

In Thailand, nevertheless, the scope of current studies regarding customer brand loyalty
in mobile service market primarily limited to general population, sub-demographic groups such
as university students were yet not adequately addressed and investigated. In 2020, total
number of students enrolled in tertiary Thai education institutes was reported as 4.9 million
(UNESCO, 2020), which accounted for 6.9% of Thai population. University student, a subset of
Generation Y (millennials), is equivalent to 30 percent of population in Thailand and represent
an exciting customer group for businesses in technology and telecommunication (Kittikrairat,
2016). It is concluded that millennials group presents unique individual traits such as tech-savvy,
highly social and private apprehensive, information focused, highly selective and financially
knowledgeable (Zhu et al., 2020). Panjakajornsak (2017) also reported that, in Thailand, 83% of
millennials were online to socialize with each other and mobile devices is their preferred
method, thus, university student is a customer group with unique demographic features that
deserves the mobile service providers’ attention and effort of study.

Therefore, considering the above mentioned contextual background, the purpose of this
research paper was to examine the relationships of the antecedents of university students’
brand loyalty in the Thai mobile service market and an inclusive proposed model on such

relationship will be tested empirically to investigate its validity and reliability. Furthermore, this
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research aims to explore the impact of Thai university students’ demographic traits on the

correlation between brand loyalty and its antecedents.

Research Objectives

1. To investigate impact of various antecedents identified in recent marketing literature
on Thai university students’ loyalty towards mobile service providers.

2. To investigate moderating impact of demographic traits of Thai university students on

their brand loyalty towards mobile service.

Scope of Research

Brand loyalty is characterized as the likelihood of consumers to switch to others brand
when there is a change in price or product features and it is described as deeply held
commitment repetitively purchase product or service, irrespective of any marketing strategies
or other situational factors that might influence behavior (Keller & Lehmann, 2003). Brand loyalty
can be discussed form three outlooks, behavioral, attitudinal, and choice perspectives.
Behavioral loyalty pertains to the quantity of repurchases for a certain brand, attitudinal
perspective relates to consumer fondness and dispositions towards a brand, and perspective
emphasizes on the reasons of certain purchases or choices are made. By examining past
literature, attitudinal approach to the notion of brand loyalty is advocated by various authors
(Aydin & Ozer, 2005; Qayyum et al, 2013; Lu & Pitchayadejanant, 2017) as it underlines
perceptive and affective loyalty characteristics and distinguishes true from false loyalty,
therefore, in this research, attitudinal approach to the notion of customer loyalty is adopted.
Previous academic papers that studying mobile service industry also proposed six underlying
factors that directly affect brand loyalty (Qayyum et al,, 2013; Redda & Surujlal, 2019; Ahn,
2020), which will be discussed in details in this research.

Customer satisfaction is explained by Thaichon and Quach (2016) reflection of a state of
contentment, fulfilment and pleasure consumers experienced from brand’s products or services
through purchasing and utilizing the brand. Therefore, as research advocated that customer
satisfaction is considered one of the key factors to brand loyalty in marketing literature as it
indicates if the perceived quality of product or service meets the anticipated expectations. In
the empirical research about SMEs, Terblanche (2015) further support the critical effect of
customer satisfaction on the survival of small and medium sized business by examining the

satisfaction of customers and their intention to disseminate positive word-of-mouth information.
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In similar study conducted by Ndubisi (2012), results revealed the similar relationship between
level of customer satisfaction and cash flows, a greater market share and increased profitability.
In mobile phone industries, customer satisfaction is also likely to have a positive impact on
loyalty and it has been empirically suggested by many other previous studies (Aydin & Ozer,
2005).

Perceived quality is defined by Kataria and Saini (2020) as the consumers’ evaluation of
the overall superiority of the brand compared with that of other competitive choices. By
enhancing service quality, companies can motivate consumer to re-purchase, be less sensitive
to price fluctuation, and promote services to potential customers, which eventually leads to
customer loyalty (Aydin & Ozer 2005). Perceived service quality measurement have been
examined by replete empirical studies, and it can be categorized into five dimensions including:
tangibility, reliability, responsiveness, assurance and empathy by using two prevalent methods
are SERVQUAL (performance perceptions minus expectations) approach, and SERVPERF
(performance-only) based approach. Regardless of superiority and drawbacks of both
approaches that was discussed in literature (Lu & Pitchayadejanant, 2017), in this research,
perceived service quality was measured by SERVPERF approach as suggested by similar
researches (Qayyum et al., 2013; Kaur & Soch, 2013).

Perceived value is described as consumers’ appraisal of rewards acquired from the
purchase based on the perception of benefits obtained and sacrifices incurred (Keller &
Lehmann, 2003). Perceived value is basis for constructing all marketing strategies so that it is
crucial in analyzing consumer behavior. It was advocated that customer perceived value is
possible to influence their brand loyalty as perceived value is a superordinate objective, while
brand loyalty is a subordinate aim. Therefore, consumer’s value paradigm regulates their
behavioral intents of loyalty till such relational exchange can deliver higher value than other
competitive alternatives can. As also suggested by numerous empirical studies perception of
value could motivate consumer to repetitively purchase products or services, thus, positively
related to brand loyalty (Pumim et al., 2017; Redda & Surujlal, 2019).

In marketing literature, researchers have suggested evidences to the support the role of
trust in marketing relationships (Abdulrazak & Gbadamosi, 2017). Trust is consisted of essential
elements - partners’ credibility and benevolence (Wang, 2007). Credibility is the belief that
partners in transactions will perform the task involved with efficiency and reliability, while
benevolence explains the belief that the actions taken by one party in the exchange would be

in the best interest of the other (Wang, 2007). In service industry, researchers advocate that trust
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is essential for a successful long-term relationship between customer and service provider
(Pumim et al., 2017). The result of this strong bonding between two parties in the transaction
will lead to the promotion of repetitive purchase and high degree brand loyalty. In marketing
research, the positive relationship between trust and attitudinal loyalty have been advocated
by replete evidences (Qayyum et al., 2013; Pumim et al., 2017).

Switching costs is described by Kaur & Soch (2013) as the key element influencing
consumers’ retaining decision, and it is consumers’ view on both monetary and non-monetary
costs incurred when changing from one brand to another. Despite of declining monetary cost,
non-monetary expenses incurred for consumers when switching service provider is substantial,
such as notifying contacts about new phone numbers, quality uncertainties, and unfamiliarity
with new brands’ prices and packages that offered. Some researchers also argue that consumers
the potential high switching costs could lead to long-term brand loyalty (Qayyum et al., 2013;
Jani, 2014). In marketing literature, the positive causal relationship between high switching cost
and attitudinal loyalty have been advocated by researchers in both telecommunications
industry and other business fields (Aydin & Ozer, 2005; Kaur & Soch, 2013; Zhao et al, 2021,
Dhasan et al., 2021).

Corporate image is stated as the general perception held by consumers towards a firm.
Some researchers suggested that attitudes are correlated functionally to interactive objectives
and can be used to predict conduct, naturally, corporate image is an attitude and would
influence behavioral purposes, for instance, customer loyalty. In their research study, Ene and
Ozkaya (2014) investigated and concluded that corporate image has a positive impact on
customer satisfaction, which subsequently influence brand loyalty, which were also supported
by similar empirical studies.

In decades, demographic factors of customers were extensively tested by researchers for
their influence on satisfactions and brand loyalty in various industries (Qayyum et al., 2013;
Redda & Surujlal, 2019; Ahn, 2020), but their effects were not conclusive. While some researcher
(Ahn, 2020) suggested that age significantly affect customers’ brand loyalty, others found
opposite results in similar studies (Qayyum et al., 2013). Demographic factors employed this
study include gender, education status, income level, marital status, residency, and number of
children, which were previously investigated in literature and suggested have influence on brand
loyalty.

The conceptual framework of this research in Figure 1 was adopted from Qayyum et al.

(2013) and consists of six components as independent variables. Seven factors that describe
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Thai university students’ demographic information are the moderating variables, and student
customer’s brand loyalty is the dependent variable. As each demographic factor may impact
the correlation between consumer loyalty and its influencing variables, therefore total 42

hypotheses will be tested in this research.

Age
Gender
Education
Residency

Customer Satisfaction

Perceived Quality

Pearceived Value

Loyalty

Corporate Image

Perceived
Switching
Cost

Income
Trust harital Status
Number of Children

Figure 1 Conceptual Framework

The target population in this research was Thai university students currently enrolled at
this three local universities (Burapha University, Kasetsart University Sriracha Campus, and
Sripatum Chonburi Campus) in Chonburi province that resides in the eastern region of Thailand.
Total number of students was estimated around 77,000 at the time of data collection for this
research study during July to October in 2020. As suggested by previous studies (Hair et al,,
2006), the minimum sample size of 200 is needed for required statistical analysis. Thus, a total
of 698 students from three local university were recruited in this study using non-probability

purposive sampling method, which allows researchers to easily access to the required sample data.

Research Methodology

In this research, scales and items employed in questionnaire aiming to measure each
variable in the conceptual framework were adopted from past literature. The three itemed
brand loyalty scale were adapted from Narayandas (1996); Customer satisfaction was analyzed
by using four dimensional scale created by Cronin et al. (2000); Qayyum et al., (2013) provided

the 4 facet scales for measuring perceived service quality and perceived value; The 4 itemed
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scale proposed by Aydin and Ozer (2005) was used to measure trust; the scales to measure
perceived switching costs and corporate image were also adopted from Aydin and Ozer (2005).
The questionnaire employed in this research includes 32 items that aimed to investigate the
proposed model and 7 questions are used to collect customer demographics information. A
five-point Likert scale survey rating matrix was also adopted to measure the sample participants’
level of the agreement.

A paper-based survey was employed to collect data in Chonburi Province. Overall, 1,000
questionnaires were evenly dispersed among all three Universities and 717 were recollected.
Among returned questionnaires, 19 unusable questionnaires were identified and excluded
during data cleaning process, thus leads to a total sample size of 698 participants.

The collected data was then screened and investigated for missing value with statistical
analysis program SPSS. The employed data analysis techniques in this research consist of
descriptive statistics, confirmatory factor analysis, structural equation modeling (SEM) for testing

proposed conceptual framework, and multi-group analysis of moderating effect.

Results

According to Table 1, majority of sample participant in this study are female (61.7%) aged
between 18-22 years old (87.8%) who were enrolled in undergraduate program (95.4%). Most
of the respondents come from Chonburi province (33.8%) and with monthly income level less
than 9,000 Baht. The information also shows that majority participants are single (98.3%) and
with no children (97.1%).

Table 1 Respondents’ Demographics Information (n = 698)

Factor Groups Number Percentage
Gender Male 267 38.30
Female 431 61.70
Age <18 6 0.90
18-22 613 87.80
23-27 56 8.00
>27 23 3.30
Education Status Undergraduate 666 95.40

Graduate 32 4.60
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Table 1 (Continued)

Factor Groups Number Percentage
Residence Chonburi 236 33.80
Bangkok 100 14.30
Rayong 63 9.00
Other 299 42.80
Income Level 0-9,000 Baht 368 52.70
9,000-15,000 Baht 282 40.40
15,000-20,000 Baht a8 6.90
Marital Status Single 686 98.30
Married 12 1.70
Number Of Children No Children 678 97.10
Have Children 20 2.90

According to Table 2, all 32 items in questionnaire were analyzed for their suitability of
each extracted factor by using factor analysis techniques. Following the recommended
threshold for factor loading of 0.5 (Hair et al., 2006), twenty of the original proposed 32 items
were kept and categorized into 5 factors, which have been named as perceived value (4 items),
corporate image (5 items), perceived quality (4 items), perceived inconvenience (3 items), and
brand loyalty (4 items) with reliability score of 0.797, 0.791, 0.742, 0.666, and 0.772, respectively.
ltems with factor loadings that do not pass the threshold criteria were deleted for the
subsequent analyses. Therefore, based on the model fit with the empirical data that shown in

the Path diagram in Figure 2, the proposed research model is modified as shown in Figure 3.

Table 2 Extracted Factors

Factor ltem Standardized Construct
Loading Reliability
Perceived Value PV1 0.699 0.797
PV2 0.732
PV3 0.690

Pvd 0.649




79 Fei Lu and Chadillada Phienphisai

Table 2 (Continued)

Factor [tem Standardized Construct
Loading Reliability
Corporate Image cl1 0.516 0.791
cl2 0.611
cl3 0.710
Ccla 0.668
Cl'5 0.630
Perceived Quality PQ1 0.516 0.742
PQ2 0.682
PQ3 0.730
PQ4 0.633
Perceived Inconvenience PI1 0.749 0.666
Pl 2 0.771
Pl 3 0.531
Brand Loyalty B1 0.692 0.772
B2 0.762
B3 0.682
B4 0.643
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Figure 2 Path diagram for the model fit with standardized estimate results shown.



Demographic Factors’ Moderating Effects on University Students’ Brand 80

Perceived Value

Corporate lmage \_\_\_*

Perceived Quality /

Loyalty
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Figure 3 Modified research model

It is shown in Table 3 that the recruited Thai university students’ average rating of
perceived value has the relatively lowest score (3.5458), which indicated the need for
improvement in this section for mobile service operators. In terms of Perceived service Quality,
student customers appear to be overall satisfied with their mobile service providers, with the
highest rating score of 3.6465. In general, sampled Thai university students’ rating on all factors
are above 3.5. Correlation coefficients between independent variables shown in Table 3 are all
below 0.8, which indicates that there is no potential multicollinearity problem for the modified

conceptual framework in this research.

Table 3 Correlations between factors

Mean Perceived Corporate Perceived Perceived Loyalty
Value Image Quality  Inconvenience

Perceived Value  3.5458 1
Corporate Image  3.5819 0.530 1
Perceived Quality 3.6465 0.515 0.513 1
Perceived 3.5630 0.398 0.424 0.329 1
Inconvenience
Loyalty 3.5852 0.520 0.473 0.438 0.337 1

Results of the structural equation model analysis are displayed in Table 4, which
indicate that chi-square statistic of the model is significant (X = 226.996, with p < 0.000) and
the ratio of chi-square to degrees of freedom (X°/df =2.121, with p < 0.000) is also below the
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threshold value of 3 (Kline, 2005) that suggests good fit of the modified model in this research.
The other fit indices include comparative fit index (CFI) = 0.967, Goodness-of-Fit Index (GFI) =
0.963; normed fit index (NFI) = 0.941; Tucker-Lewis index (TLI) 0.959; and root mean square error
of approximation (RMSEA) = 0.040. The values of all above mentioned criterion index are within

acceptable range, which concludes that good fit of the modified research model.

Table 4 Analysis of Direct Effects

Regression
S.E. C.R. P
Coefficients
Loyalty <-- Perceived Value 0.443 0.080 5.500 Hxx
Loyalty <-—- Corporate Image 0.260 0.082 3.166 0.002
Loyalty <--  Perceived Quality 0.125 0.066 1.881 0.060
Perceived
Loyalty < 0.034 0.073 0.470 0.638

Inconvenience

Model fit indices
X° = 226,996 (P = 0.00), df = 107, X°/df = 2.121, CFI = 0.967, GFI = 0.963, NFI = 0.941,
TLI = 0.959, RMSEA = 0.040.

Note: *** p<0.001

The direct effects analysis in Table 4 also demonstrates that three factors (perceived
value, corporate image, and perceived service quality) correlate with the recruited Thai
university students’ brand loyalty positively at p < 0.1 level, with perceived value having the
strongest correlation with brand loyalty (.443) and perceived quality having the weakest
regression weight (.125). In contrary, factor named perceived inconvenience does not have a
significant effect on university students’ mobile service brand loyalty. Overall, the four factors
in model explains 58.9 percent of the variance in Thai university students’ brand loyalty of
mobile service, which concludes the first object of research that four factors from the six
previously identified antecedents could possibly impact sampled Thai university students’
brand loyalty towards mobile service in the experimental region in Thailand.

With regards to the analysis of moderating effects of sampled Thai university students’
demographic characteristics on the proposed model in this research, firstly, marital status
variable was deleted from this analysis due to the inadequate amount of sample participants

with ‘married” status. Secondly, another two demographic variables named gender and
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education are found to have no significant moderating effects on the relationships between Thai
university students’ brand loyalty and the four proposed independent variables. Lastly, the four
remaining demographic variables in this research have been found to have various degrees of
moderating effects, which are illustrated in Table 5.

University students’ age and income level are found to have the strongest moderating
effect as they each influencing two of the four relationships in the proposed research model at
p-value < 0.05 level and p-value < 0.10, respectively. In particular, both of these demographic
variables moderate on the relationship between perceived quality and customer loyalty. In
contrary, variables named residency and number of children are found to have relatively weak
moderating effect as they each moderate one single relationship at p-value < 0.10. Therefore,
these findings conclude the second object of this research study that demographic traits do
influence sampled Thai university students’ brand loyalty and its antecedents in Chonburi

province of Thailand.

Table 5 Multi-group Analysis of Moderating Effects

Age 18 - 22 23-27 Z-Score

Estimate P Estimate P

Loyalty = <--  Corporate Image 0.294 0.001 -0.300 0.257  -2.121%*
Loyalty = <-—  Perceived Quality 0.091 0.218 0.653 0.011 2.095%*
Income 9k -15k More Than 15k Z-Score

Estimate P Estimate P

Loyalty = <-—-  Perceived Value 0.538 0.000 -0.099 0.764  -1.834*
Loyalty = <—  Perceived Quality -0.004 0.963 0.551 0.048 1.896%
Residency Chonburi Others Z-Score
Estimate P Estimate P
Loyalty < Perceived Value 0.299 0.016 0.624 0.000 1.787*
Number of children Have Children No Children Z-Score
Estimate P Estimate P
Loyalty < Perceived Value 0.134 0.419 0.438 0.000 1.66*

Notes: ** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10
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Conclusion and Discussion

The findings show that only four factors (perceived value, corporate image, perceived
service quality, and perceived inconvenience) are found to have influencing effect on sampled
Thai university students’ brand loyalty. It is also in line with findings from this research where
university students placed perceived service value and quality as priorities for their brand
loyalty, and these results are consistent with studies conducted by other researchers (Pumim
et al,, 2017; Dhasan et al,, 2021). The conclusion that perceived value is the most significant
factor in retaining university students’ loyalty justify the immediate necessities for mobile service
operators to design suitable service and pricing package that specifically accommodates the
financial needs of university students.

Furthermore, as concluded by some researchers (Aydin & Ozer, 2005; Qayyum et al,,
2013, Pumim et al., 2017), corporate image also significantly influence university students’ brand
loyalty and preference amid competition. This can be justified as technical variability of mobile
service products are also indifferent if not identical, thus, corporate image which includes social
responsibility, public relationship management, innovative reputation and so on, will serve as
an important factor for customers to differentiate among different mobile service companies. In
addition, perceived inconvenience factor is also found correlated to customer loyalty,
nevertheless, research results showed that sampled Thai university students concerned more
about product functionalities and time opportunity cost rather than monetary cost of switching
mobile service providers. This is understandable as technology advancing and competition
increasing in mobile service market, service providers are gradually reducing the switching cost
in order to attract customers from competitors (Pacharasut, 2017).

Customer satisfaction and trust, however, did not show significant correlation with brand
loyalty, which is inconsistent with other similar studies in marketing literature (Qayyum et al,,
2013; Pumim et al., 2017, Thakur, 2019). The possible underlying causes to such contrary result
could be reflected through university students’ unique traits (Zhu et al., 2020). They differentiate
from general public customers because they are comparatively more tech-savvy, information
focused and knowledgeable. Thus, when choosing mobile service, university students tend to
search and compare available information regarding technical details and potential alternatives,
which enable them to be more knowledgeable and cynical about the service the received.

This study has confirmed that four demographic factors of Thai university students’ (age,
income, residency, and number of children) have various levels of impact on the relationship

between loyalty and its antecedents. Findings of the moderating effects showed sampled Thai
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university students’ age significantly affect their service loyalty and contributing factors that are
corporate image and perceived quality, whose effects on customer loyalty are both stronger for
students aged between 23-27 than 18-22 years old. Also, in accordance with studies conducted
by Qayyum et al. (2013) and Ahn (2020), income are found having moderating effect on brand
loyalty and perceived value, whose effects on customer loyalty is much stronger for students
in low-income group than high-income group. Furthermore, results from this research confirm
that residency and number of children are another two moderating factor that affect customer
loyalty and perceived value.

These findings offer policy implications for Thai mobile network companies to guide
improvement of perceived service value and quality, corporate image and perceived
inconvenience to university student mobile service users in Chonburi province, Thailand.
Understanding market change and target customers’ characteristics is crucial to mobile service
providers in forming effective business tactics that focusing on the unique customer groups such

as university students.

Suggestions

This research contributes to the existing literature in marketing research with respect to
university student customers’ mobile service brand loyalty and antecedents in eastern region
of Thailand. As this study was primarily conducted in one province in Thailand and the sample
respondents are all domestically recruited, therefore the results and findings from this research
are more applicable in a rather limited geographical and cultural context. Further studies can
be extended to a larger national or regional scope in order to generalize the research findings.
With regards to the research design, the measurements of some of the contributing factors to
customer loyalty such as customer satisfaction appear to be ineffective, thus it can be modified
in similar study in the future. In addition, Future research can also incorporate factors outside
economic influences that possibly impact mobile service loyalty such as political, cultural, and
environmental factors, which will assist in generating more robust frameworks and models that

can be applied in other service industries.
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ABSTRACT

E-cigarette (e-cig) is becoming more popular. If conventional cigarette price is increased,
it is possible e-cig could be as an alternative to conventional cigarette. The research objectives
are to estimate elasticities of price demand, of cross- price demand between e-cig and
conventional cigarette, and of income demand. Questionnaire and online survey were
conducted to current e-cig users of 239 cases, at June 2020. The Consumer Purchase
Task(CPT) technique was applied to measure quantity demanded changes of e-cig and
conventional cigarette with respect to price and income changes. The result showed that the
price elasticities of the e-cigarettes were inelastic. The cross-price elasticities of the e-cigarettes
and the conventional cigarettes were positive indicating the e-cig and conventional cigarette are
substituted product. The income elasticities of e-cigarette were positive, pointing e-cig is normal

goods. If the e-cig tax measure will be implemented the tax revenue would be rather stable.

Keyword: Price Elasticity of Demand, Cross-Price Elasticity of Demand, Income Elasticity of

Demand
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Tnhsuusnuesuism Ruyan #3efil3endn Ruyan V8 ansnsaaneseennysals (Bullen et al, 2010)
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argmax U(Q) e PQ* <m

Tnganadeunarean1sman Q* 7 Maximize st U(Q) 16 Q' = f(P, m)

mnuBavureigUasAsasnAn (Price Elasticity of Demand) iumsinfesarmaiudsuuias
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£ N '
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2 dnwaig fo 1) nedifidudraoswialimaunuiu danubanguuesguasdlatasliuuin way 2) nedli
dunaewiinliusznou/giu Amanulanguvesguasdlaiaziluau (Pindyck and Rubinfeld,1998)
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tidfuasdiinnlunguiauyniniguymiannndy (Levy, Yuan, and Li, 2017) d@aumsUszanaaini
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AMAUALA
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Y

P~

yiavhlinudn 4-10 ¥ (22.92%) s0anil 2 Faanande gualaiiu 4 9 uasguanluzig 15-20 U Tag

q

o

fdpduwintu (21.53%) YSuaun1sguannnd 10 suudlaiiiiu 1 9eewieiu61.81%) lagialdine
Tunsdoyvavhlulnendsszaring 480-700 vindadUnsi (22.70%) sesasan faldanesening 200-
400 vmsiadUAv (21.99%)
3. msUszanummudavguesguasddonavesyviinih AranuBaveuluivesymilnih

fuynavly wazeauBavguvesguasdreelsvesyvslii

uneAfeilldAnwintmevausansuAsuuainsliyalninduinen 3 Hade Ao nns
L‘U?{auLLUaaﬂuaﬁm’]ﬁwmﬁlﬂ/\Iﬂw miL‘U%‘Iauuﬂmswalﬁmaar;ﬁ%wﬁﬂﬂw uaymaLasuLaswessI
qﬁﬁ’ﬂﬂ InenN13a319anIuNI50d1aes (Simulated Demand Procedure) #5835 Consumer Purchase
Task (CPT) Fadufuanuimnumsenudesnmstetagiu desnausiliiadoutasUssinmasundas
16 4 sedu Ao Wiiududesay 10, 30, 50 wag 100 mmﬁ:uﬁ"LmasﬂuLw%aﬂul,m'asﬂimmﬂmﬁ“aﬁ
fvunnsTdyvslidh (Uasuuadusedutosulufauasuuiasmnifuing) emansivaus
azuuuaesfesdudemaurinte il 1 mheildldunlaglideenldielag (Free of
Charge) then 1 madsnaldldgegaitu dalvgfldlduszana 7-15 Fu (35.56 %) Faudummeud
aonadaafunginssunisliymslulihivhnisdsa nthuiluesuenimouaussnsUAsuilains
vl feuuuiassguaslnefivununisléieyvslifignimunainsanieywd adh
seiuseldlaeiade uarsmmuvanll yamgilliieymsliihuninagUasdynilifidesaind
nsdsuulasiinaannniigunsalyns i deifissnd i udldlédnarsdnisussanuns
wuudiaesfiansannAtadsfuusudazdlunuuiians Uizﬂauﬁaaﬁmﬁwmw%“lw% (Py) 84
ARABYINAU 310 UmsewIn seuTEld o Aads (INC) WU 22,624 Vivdenusoiioy wazs1a
yidvhly () Aedeintu 86 Unsetes

n3398aseil vaasslsziiuAranubangunaemadon asluniamaasuuyady
7 uwuuaes Fudunimeaeuiiaziuds auasuisanuiauUsndoudtu feeanubaveuiidnuue
wansnafuluaunsdildlunisaaey dmdunisussanunisnieisniadavane (Cross-section
Method) ligndwansluing R-squared szl o1adl Unexplained Variation 8310 (Moksony
F,1990) wag (Hair et al, 2013) Ing Model Specification fugnsnuduiusya sl sasuaziuUs
usduluanuaue (Ayda Yurekli et.al, 2001) mamﬁhxmmmiﬁ3waauaamﬂiflﬂ;ﬂu A5197 1

wuudiaesi 1 anudanguresguatdnesian iunsnaaeuanuduiussevinaluu

'
a

guasAtheymaliindusaneyrsini wudn wuudiaedirianudangugUasdnasiaiuieiun

=

Tniduuind +1.492 wneeudy sanheysiniiisduiivwlduibiseanisusiaatieum

Irlfniingatu Jawanisasziaananlidulumungauasdnusunanisuilaaagdewdsunduiu
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51A13UA71g9%U (Pindyck and Rubinfeld,1998) Fsaziiuldinaranudanduvesguasisosiaiiiaf

Y
¥

Juuindufntuiuuuudiaed ¢ 8neae
wuudaesil 2 anudanguresguasdneseld Wunisvaaeuanuduiusszninsliuia

%

guasiheyvlwihiussduneldvesliyvdlaih wui wuudaediiramudaveuglasdsoneld
fiftenduauuiiiu -0.124 vansaudt mngldynlaindseldifugduiesas 1 doufinariiliiin
nsuilnayss ihilanasosay 0.124 syunulddnyud g nuasdududidesnunin (nferior
Goods) Fsdnunuzsamslinnsifiasiourruduiuddesnunmilsaistuiuiuuseesd 4 uar 6 fe

wuudiaesil 3 mnudavguvesgUasdle’ Wunsvaaeuanuduiussevinainuguasd
ey i usaynEvall wud yns v duaudmaunuiuynivhll Wesannd
Aranubanguleiilddanduuan +0.184 nane mnmamesyrimaludinduudaruilnnayd
wwildalunsliyalwiivgedy uiidunalunsdifesmesiuanssnuremsisuuasan
yr3talulugiuzdudmaunudufuyud i waadliifuegsdaauiinaivesymd fifiugdy
wfuuiliiliiiunsuslaathenyudlwihanaanmaaeulusuusiaesii 3 5 6 wag 7 (anudu
neUaUaIARRIIAAUANALNY WU +0.184, +0.173, +0.184 Uay +0.172 AINEIAY)

wuusiansil 4 mudanguvesguasdsonauazanudavduresguasddoeld unns
yasouATIdITUS ST sUSInagUasineyu i i fusatheyv nihuassedusgldveadld

Yl wuda AenudanguveseUasdnesiaineryss ididnduuan daldaenndesiungues

a 4

guasdIBuAsAuLUUTaeeT 1 vazfidanudanguuasguasddeselddaniuau -0.271 aviould
eyl dsnvae dududdesnmnin

wuudaesii 5 AvmdavguuesgUasdsesmuazarudavguresguasdly’ Wunsvageu
AudutussEhsUsInaeUasiine sl fusiayua i wazseyuavialu aniuusiaes
w1 FAnuBanguuasgUasddemildnvmzuniutuyiinamsuilaatheydlii ety
-0.872 FansstunguesgUasd (Wudeafunavesuuudiasdl 7) vagiidanudavgurosgUasdla’s
Anduuanuasiidiniu +0.173 Favanefis ﬁqqméiw%LLasw’%ﬁ"’ﬂULfJuﬁuﬁmmmu W iUNa
YOILUUTIARIEUe

wuudiaesdl 6 amnudanguvesguasdresols waz 1unsmeaeuaNudNTUSTETIng
Usinaguasdtheyvi i fussduneldvssyvi i uazsianydily waainuuudiaommut
Arnudangurasguasdresiolaiianduay -0.046 munsaud1 yvslwidududdesnunim
(WuisaiuuuuTaesd 2 uay 4) druirudangugUasdresiamauiduvieraiudaveuly’
fAnduuanit +0.184 uanadr yualwihuasynsmlududuiilinauwnuiy

wuudiaesdl 7 AnuBanguvesgUasdresian anudanguvesguasdneseldiazaiy
Saveurasguasdlad Wunmeasuauduiusssriaiuuguasdihenyilih ety

Tl sgauseldvesunlii wagsmunsnaly mnuuudiaes wudn (1) ArrnuBanguglasdse
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sndiAinify -0.918 mneanuinmsAsuwlamesmahe i lwihidstulesas 1 fuualiy
yhlsuslnadnaulaldieyuilnihanasosar 0.918 Gsaenndostungguasd (2) AraruBangu
guasdreTeldTiAwity +0.035 mnsanuimaisuuassldvesldysniuiutulesas 1
fSunliliguslaadagulaldiheniliilisiuiesas 0.035 Sseyunuldhmsiguilaniiaeld
w13y axfienudesnisuilaatienyvalifianng u dumsigarauduiudi “laniin” (Addicted
Goods) kag (3) AANudangugUasdnadudmauwnunieaianudangulvidanviniu +0.172
mneauin mnmaesyvisluifisduiesar 1 Suwnlduriliguslnadaaulaldieyudlidi

WiNTuSeas 0.172 wandlmiuinadusisassduguamawnuiule

M99 1 wansUssanueAuEanguvesUasiuvs indilusuudiaadsineg

Px INC Py
wuusaesit 1 (N=235) 1.492
R = 0.0086 (0.155)***
WuUsIaesdi 2 (N=235) -0.124
R” = 0.0006 0.711)
wuusaesii 3 (N=134) 0.184
R” = 0.0008 (0.750)
WUUSIAReTl 4 (N=235) 1.720 0271
R* = 0.0113 (0.115)%** (0.434)
UUUTIaa9i 5 (N=134) -0.872 0.173
R’ = 0.0031 (0.585) (0.366)**
wuusaesit 6 (N=134) -0.046 0.184
R” = 0.0009 (0.912) (0.750)
UyUT1889i 7 (N=134) -0.918 0.035 0.172
R’ = 0.0031 (0.590) (0.937) (0.767)

P [ IN.Y)

vangwe: Auainatesly () Ao szAuledAgvesaunisguasaivihnsmageu

o ]
o A o oA & Ao

* SyRUANULYRLUNSREaY 50 usnlitudn

1Y

UN9@dA p-value < 0.5

a o

* grauANUTRLiunievas 60 wielltudA1Ena p-value < 0.4

o

% SAuAUTRLUNSoYay 80 WIRlUUAIAYNNEDR p-value < 0.2
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nsefuTEna

NNANITIATIZIING 7 WuusIaes annsoUszfiuuuuaesimanganlun1sinssingAnssy
msuslnavesgliyualai fo wuudtaesil 5 uazuuustaedil 7 osnranisinnesidmiunsdl
duq AenudanguguasddesailiaenndeaiunguesgUasdidoauls undufuseninemaiuag
Usinmannudesnsuilan tnedidinnudeanguvesguasdymi inindesiandansiniu -0.872 waz
-0.918 dwfuLuudiaesil 5 uag 7 aud1du deilanunanedn fenaudaneuri (nelastic)
AOAAABINUNANIIANYIUBY Stoklosa, Drope, and Chaloupka (2016) ﬁlé’wamaﬂs:mmmqﬂmﬁmaﬂ
nsguyws ltihdesandeanudang uaguiy ogadlsfiniy nansidenduunndaainaues
Huang, Tauras, and Chaloupka (2014) 17{memamﬁ%’aqﬂmﬁsuaqﬂﬁquw%f'iﬂ/\lﬁwiammﬁmmm
#nvguga (Elastic)

uenaniludmnniarsunaieudavguld (Cross-price Elasticity) sewinsyniiiluuas
ynd b Iddeasvannisisendsddn yniialuuazynd i ndundesasiildnaunuiuld
(Substitution Goods) LilasnnArauBanguluivesisaemansusidanduuiniviiiy 0.173 uas
0.172 SuiAnanwadildanuuudassd 5 uay 7 auadu uiiiAinnudenguleiissanumsle

AanaAIABUTIN NE1Ae Wi esAyrInaluUTumutuiasay 1 Usunansuslaaymsiiih

U =

Uuidfintuiiosdosay 0.173 way 0.172 muddy Fwaunuiuldifondntos sonadestusuves
Grace et al. (2015)

ogslsfinu dwsuAanuianguresgUasdneselddsiinnaliuiueuannsideluadsil
FawuihenuBanguresglasdronelddialitainuaraudmiunisuszanannuuusiaesdngg s
liaunseasioshaunsainyviluindududunavieduiies 017 uuudiaesd 4 Aeadanguiild
MnmsUszanunsianduauwingy -0.271 lusagfiuuusiansd 7 Iddanudanguesglasdse
seldviniy +0.035 Fafududund Fsuansiryslnidududnsios Tasnaaguarnnisuszanuen
auBangusineg Usinglumsned 1

fatu onnudnaueaideTuensyiuneldvesineuuuvaeuaueeniniu 2 nau fe
nauifiszduseldfitesnindadsvesssiusels waznguiisiszdusieldunnnitdnadsvessziy
shele (ﬂ"lLQS8535U§181§%’1ﬂﬂﬁ:uﬁ’mﬂﬂ%ﬁﬂﬁu 22,747.41 UIMADAURBLADU) Nt IUTELNANTAN
AruBaveuresguasdrongldBnads ofmsarivmndunssdunelfeondu 2 nduud A
Pavguiildaziidnuazitule Fsmansuszinansdwsnglumssd 2 uaz 3 iy

a5 2 iWefiansanseldvesineunvuasuauiidadesniiseduaads wuin
wuuiaedil 5 wazuuudiassit 7 SanadunuuiassitlirmnudanduuesgUasdsasianymsluiig
Hulumungauasd ilesanArarudanguiidfinaumiiiu -1.08 uay -1.13 nud1du uenainiian
anudanguvosgUasdynsluliideselddnddaiiduuanlunuusiassd 7 fie 0.464 Fadensd]

! 5 < a v a Y v ° d' a | I a A !
AIUKUYIN QM31W1NWLUuﬁuﬂWUﬂG] ADAAADINULUUINGDIN 7 Iumqiﬁlﬂ‘m 1 aﬂqﬂliﬂ@quﬁ\ﬁwumﬂ@qﬂ
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fio AarmdavguluiiunnglunnuuusiassiififdsaynEily fasnglunsed 2 wudn fian
Huauynuuudiass tufie yvsliiuasyvdvhludududniilduszneuiu (Complementary Goods)
Feamnsaagunannuuudiassléin dmsugneuuuuasuawiiinelddesnindiads esayus
saluifisiu Snasievsinanisldyalnihiianasiemuty mmeadududdldussneuiu edrlsfinm
YeagusiananeragniindrailethuunAaiies Addiction insawfiansan nande mnsinyuivhld
Audu Usmanisldyvivialuanasusliaadunan (Time Inconsistency) Tuusiaziianszian
NOANITTULANAADE19@ULRFUNS (Rational Addiction Behavior) (Frank Chaloupka, 1991) Laf471
sty Addnvasnduiontuy axduaneditelnsdudunaasuildanuuudassiivsng
Tussnel 1 19uds

dmiunguiegwiifiszduselauinniiaade 19 3) Nt wuudiaesd 5 uay
wuudiaesdl 7 nduldmmnudanguvesguasdresaueayvslilihiilidenndostunguiideadian
Huauwiiy azduusngitesuuusiaesil 1 uazuudaesd 4 wihduiifennuBanguvesguasd
yvilwihdesaiidaniuay wiidlesanuuusiaesit 4 iWuuuuiassiiifaudsssduneldoglu
wuuiaesdae Snitaldrnarmdanguiifanduuiniviiy 0.013 Ssaneanudt ydliiidududn
Unil (Normal Goods) Zsaenadasiunaitléiainmsisil 1 (@arsanindauusseiuselds Tald
Suunidunduiosniuazannnidiade) dufu mnrenisUssnusanuBavgugUasdyvialidie
meldnniassnmuuuiaesisanudaisngluased 1-3 Fsanansnagulian yslaiududud
Un# (Normal Goods)

nanlagasunaniside wuin AranuBaveguuesguasdyni nidesadaraudaneusii
(Inelastic) dauAraudnneulat (Cross-price Elasticity) sewinsyninaluuazyud il wuiiyus
yhluazyvidliitndundndamidlinaunuiule (Substitution Goods) dmsuinwEanguvesay
asdseselddiliaunsnagUeganudaindiduduiunavieduddes uimnuensedunels

o 1

a Anady Amanudanguvesglarnesalaitninynilniidudusiund (Normal Goods)
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M990 2 wan1sUssnaAnNBargugUasruvs iniiluiuudiaeneg Suunausels:

nsdinquiiiseladesnitaadeseld (22,747.41 vi/aw/ieu)

Px INC Py
wuusaesii 1 (N=163) 2.020286
R’ = 0.0180 (0.088)***
wuusaesd 2 (N=163) -0.3082274
R” = 0.0003 (0.840)
wuusaesdi 3 (N=94) -0.6141061
R* = 0.0010 (0.764)
wuusaes 4 (N=163) 2.095602 -0.6878601
R = 0.0192 (0.080) (0.654)
UYUTIaa9i 5 (N=94) -1.084208 -0.4769569
R’ = 0.0041 (0.592) (0.817)
wuusaesii 6 (N=94) 0.2672108 -0.5832838
R’ = 0.0011 (0.918) (0.779)
UuUT18899 7 (N=94) -1.133937 0.4641175 -0.4171312
R’ = 0.0045 (0.581) (0.859) (0.843)

1Y

e duauneadenlu () Ao seAutvdrdgvesaunisguasdfivinisvagaey

SR @

* SzAumINLTetusovay 50 nieiitydn 3@ p-value < 0.5

um
* SgAuANLTeRuTISoay 60 Nieltud1A9Ena p-value < 0.4
ity

% SyAUAMILTINUNTRYaY 80 MaaltbdAgyn9ats p-value < 0.2
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A19199 3 wansUsEInAInNEavgugUasd sl lukuuIIaeingg Juunmusela;

nsainguiiisglasnnidnaieseld (22,747.41 vin/au/isiow)

Px INC Py
wuushaesdi 1 (N=72) -0.3655512
R’ = 0.0007 (0.821)
WuUsIaesdl 2 (N=72) -0.036327
R” = 0.0001 (0.952)
wuushaesdi 3 (N=40) 0.5793243
R” = 0.0303 (0.282)**
UuUT18899 4 (N=72) -0.3790301 0.0139314
R’ = 0.0007 (0.828) (0.983)
wuudaesii 5 (N=40) 0.2935171 0.5923518
R’ = 0.0310 (0.873) (0.284)**
WUUSA9T 6 (N=40) -0.0086081 0.5787366
R” = 0.0303 (0.988) (0.291)**
wuudaesii 7 (N=40) 0.4192335 -0.073715 0.5928984
R* = 0.0314 (0.847) (0.911) (0.290)**

LYK

e duaanatdenlu () fe seautvddgyuesaunisguasanvhnisnaaey

SR

* SEAUANULTRNUNSBEAY 50 VisplTud AN 198DR p-value < 0.5

P
p-value < 0.4

a
f
Y 4 o v o aa
A

** SyeUANULRRtUNSasay 60 MSeluuaANIeED

°

= syaumulieNunifevas 80 viveltudAgyn9ada p-value < 0.2

JaLduBLu

1. ileanArnudaveuvssgUasdsesavesyms el omnaduaumamauiuas
fendesndmidlusuarduysainde Inelastic nansanuimnanUasuulandsiudesas 10
U3 guasddeuUAbuntasanastianindesas 10 azvioufamanavauswiesiatos fudu Tuds
ulssmnmsiasuuasessayvdliilidezisanawsledsmy Wy 1asnmsn@ainainsg
gondnavilifldymslnihanumnanisuslaaudliiinn dgeuvinlinglianandvesiguraanadlsian
dufumnauufsesnisliinnsnisaBiniiuquamiousundadusionguitily asdulussezdumn
gndnnsimualsiyssnlindiangmngld wagmhsnunasgdiosnisumaneldanadangunssl
Y3l anesmsmSanansoaeneldliunszunalddoutaatios iesndaudanguve sgu

avdnesAnduwuuliigavgu (nelastic)
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2. flasneanudavgulaivesyilafihduyudvluiaudunan Ssagdldiisaesiudnil
\JuAudmaunusy (Substituted product) wanead N3 afgdulovigegraudsdulunis
fualiynliindudsiangmne wieuialimumenguvilieayvimluinagdulnenasn
soidlemaelingsdoimafinaymimlugdurramsaanUiiaunisguyninaluadld uaslu
Fefigansguyniseutosasmudiduiy ldinasdusianneidondefasiisaesausanaunuiu
18 wansimnnaayanilugaudes ) SuinannistunByvivily deavinligguyvivialuiily

guumnideveiuiiangruneviosnvagiullguuvs iidunsmaumfiduld Saludsdliasendu

P

\Wesndudnnanguanevianisasualuynds wu ludusseseiuilan Wuveiinnisressudu
ansdienaaiennudilanataed oudnduiulaunseuiuiunisuslaayniialuanadlii nae
& =~ ~ o Y & a a o v Al & & @ i
WINININSTUNBYETRLY widamiaasseafanisiumluldumlniinnniu wazenadudunsiese
Alfinsggnivualiludsianguuneegeduds asvauunsgiverlslild aviu ludaleuieans
farsanindanudululdundesiiodealunsendniuualiynsinindudsiianguune wazdnw
Uszaun1salunadifninUssimaiioygaliyns i ndudgnnguune 017 Seavessieldainaig
asswandiaynsli Beswasnisldyrslnfuiieussimenisesinauyns Wusu mnendnniswuu

1Y

sgansldnalndenguuneiifiegmiumiuauuns i bidunasguderiundndusiegululagdu

] q q

v '
1

Fenzlunailaesiuuinnd Heluwingeeunsanuauunsguresgunsaiyms i sausiadien
sl waglundvesseliannadusenneingg wu adassnanin Mmeaaninsindn adyanig

INMsEAUA1 Andgsistuinanianmsieatuyniliih Wudy

v o v =
Jaanalun1sAnel

v
o o

mAfeilidediauissmsiionsdmarienansideiliiausmndrediu nanfe

UsENN5UsN 91NNSNUNILSINSIUTAEITeaTY Consumer Purchase Task (CPT) #ud1 M3
"a’mmsmauauaqmsmﬁwuﬂmﬂ%mmqﬂmﬁé’mﬁmmﬂﬁﬁﬂwﬁLﬂﬁauLLUaalﬂﬂfu nsAnwlusnaUsene
5u°[%msﬁmmmiswqma Tagldsuusedraduseiundmiluauiuly wagvinsdnvivaissen
(Wave) igllddayaduuuy Panel FslusstssmeanansanluaffivhnsAnuuauillfidesanymd
I dldgnimuslifudsiangmneusosndln uidwmiulssmelneliansoviiduiidosnnnus
Aanguune nsdunisalsneypaadenlionansyililaede

Uszmisfides murssainssuiieatesiu Consumer Purchase Task (CPT) dufifoazuroudns
Faaudn mﬁmmsma‘uauaam3LU§EJuLLﬂaqU%u1mqﬂaqﬁ‘é’mﬁmmmwmﬁm?{auuﬂaﬂﬂfu oy
nsaunfnaasuiasesssdiunmedieenti 19 sedutistusadaglduanisfnsuisisud
Audanguiiiauundede (Reliability) ifisswe usdmiunisitendeduenainagliamis

AWRUNTIUTDINALUTBLINLAL T9laIU1TaATUANISIUAULUAIUBISIANLAUINEY 19 SEAUTI
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Fusatumaualasunisdrrveeulal msezgneusuuasuaulivssasdiuuuaeunuiisiaay
Fudousgruiueu viudsudsasdunvalilduseyaaadsfilulUlidlawuiu mwszdgndunivalden

fnaiazgnivnuseliuszasdazilamednueanun Wudu
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ABSTRACT

This research aimed to (1) study the level of causal factors on Supply Chain Management
and Business Performance; (2) study the influence of causal factors on Supply Chain
Management and Business Performance. (3) Build a model of the causal factors influencing
Supply Chain Management and Business Performance. The data were collected from 400
samples of transport and logistics business operators in Thailand, a member of the Office of
Small and Medium Enterprise Promotion by systematic sampling method. Using a questionnaire
with a confidence value of 0.986 since August to October 2020. Data were analyzed by
Structural Equation Modeling techniques with a statistical program. The results showed that:
(1) Overall, the Customer Centric showed the highest level, Digital Technology Business
Networking Supply Chain Management and Business Performance showed at a high level
indicating that entrepreneurs are prepared in such matters; (2) Business Performance got the
highest total influence from the Customer Centric followed by Digital Technology Business
Networking and Supply Chain Management. They were statistically significant at 0.01. (3) The
result of structural equation modeling developed a model of small and medium-sized
community enterprises in the transport service sector (SMET-Model) was fitted with the empirical

data with the goodness of fit Index passed all acceptance criteria.

Keywords: Supply Chain Management, Business Performance, SMEs in Transport Sector, Economy,

COVID-19
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Ha TE IE DE TE IE DE
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ABSTRACT

The present study explores the determinants influencing digital marketing innovation
capability (DMIC) towards marketing innovation performance (MIP) in small and medium
enterprises (SMEs) by developing a conceptual framework and propositions on the hypotheses.
The proposed determinants for investigation were drawn from the current literature, including
organizational agility, intra-organizational determinants, leader resilience determinants, and
absorptive capability. Using data from 164 SMEs collected by survey questionnaires in
Phitsanulok province, which is located in the lower northern part of Thailand. Structural
equation modelling was used to construct path models based on the above determinants and
to examine the relationship among all proposed variables. The results show that organizational
agility (B:O.414), intra-organizational determinants ([3:0.659), leader resilience determinants
(B=0.287), and absorptive capability (3=0.348) are predominant factors and had a significant
influence on digital marketing innovative capability, leading to marketing innovation
performance. However, organizational agility and absorptive capability have not shown positive
results in marketing innovation performance directly. This study makes a novel contribution at
the practical, policy, and theoretical levels in terms of strategic assimilation processes and

absorption capacity, and confirms factors supporting capability acquisition.

Keywords: Digital Marketing Innovative Capability, Digital Marketing Capability, Marketing Innovation

Performance, SMEs

! Lecturer, Faculty of Business, Economics and Communications, Naresuan University.
E-mail: Kritchay@nu.ac.th

2 Corresponding Author, Lecturer, Faculty of Business, Economics and Communications, Naresuan University.
E-mail: Darlina@nu.ac.th



122 Kritcha Yawised and Darlin Apasrawirote

Background and Significance of the Research Problem

The emergence of innovation has been theorized for years in the context of organizational
strategy, process, and technological development (Henderson & Kim, 1990; Rogers, 1983;
Rothwell, 1989). Similarly, over the past decade, there has been a growing interest in social
science and technological studies of an emerging platform for digital, including Internet-based
digital platforms, digital smartphone applications (apps), and other digital communication and
engagement technologies (Banerjee & Bhardwaj, 2019; Ritz et al., 2019). Many firms are more
likely to leverage the advances of such technology by integrating them with their current
business strategies, leading to the development of innovation corridors and sustainable
innovation-based economic development.

Many businesses during the COVID-19 era, obviously SMEs, are now attempting to adopt
a digital marketing strategy as one of the preferred strategic approaches (Ritz et al., 2019). This
can raise the question of what types of factors, resources, and capabilities are the driving forces
that continually create new, innovative ways of business operation. From businesses’
perspectives, the necessity of generating continuous innovation is not only critical for their
existence; it also has the potential to cause social and economic transformations (Hussain, 2021,
Matarazzo et al., 2021). Both innovation and digital marketing (DM) concepts have remarkably
evolved in terms of strategic approaches, collaborative technology use, and organizational
innovation capability and sustainability since the beginning of the 21st century (Knudsen et al.,
2021).

Digital Marketing Innovation Capability (DMIC) has emerged as a concept that has recently
gained increasing attention as a powerful form of marketing revolution that empowers small-
scale businesses to utilize their current resources and capabilities to dynamically transform such
initiatives for sustainable business purposes. Previous research has shown that DM capabilities
can assist organizations in speeding up and improving their innovation and commercialization
processes (Saura, 2021). Academics and researchers have investigated and explored important
characteristics and techniques that encourage DMIC adoption. Although recent research
indicates that implementing DMIC can help SMEs improve their marketing innovation
performance (MIP), there is currently a scarcity of evidence linking DMIC to SMEs (Moonsri, 2019),

particularly in the context of emerging countries.
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Prior research studies conducted by many scholars have been interested in better
understanding how businesses organize and benefit from DMIC by focusing on its antecedents
and consequences. Previous empirical studies conducted by Jafari-Sadeghi et al. (2021)
proposed the agility of innovative marketing acquisition. Mazumder & Garg (2021) point out the
process of intra-organizing digital activities that require innovative communication skills and new
skills from employees. Xie et al,, (2021) and Zhang et al., (2020) indicated that a customer
relationship management (CRM) program engages with consumers from key target groups to join
its online communities, which requires adaptive (absorptive) learning in leveraging big data
analytics. However, such mechanisms have been little investigated in the context of Thailand,
especially in rural business areas. This study is the first attempt to formally investigate and
objectively verify the characteristics of determinants of SMEs in terms of the innovation of digital
marketing capabilities and their performances.

As mentioned, despite the growing evidence that DMIC can serve as a basis for business
performance and transformation (Chinakidzwa & Phiri, 2020; Wielgos et al., 2021), there is a small
amount of anecdotal evidence focusing on MIP results by leveraging DMIC in the context of
SMEs. The current study considers three main reasons for selecting Phitsanulok as a basis for
research as follows: First, likewise, many Thai SMEs located in rural regions like Phitsanulok were
hit by the pandemic and an annually occurring flooding disaster, resulting in a dramatic drop in
the number of domestic and international visitors. Thus, investigating the ability and capacity to
support SMEs in confronting hazards is necessary. Second, according to the local government
of Phitsanulok (OSMP, 2021), it proposes a development strategy for SMEs in advance of 20
years (aligned with central government plans), which focuses on smart cities and business digital
platforms. This implies that many SMEs are currently making efforts to prepare mechanisms for
the changes in the new marketing era. Finally, due to the complexity of innovation and business
performance of rural SMEs with a lack of the holistic conceptual framework of DMIC, not all of
the determinants of DMIC have been thoroughly investigated. Therefore, the objectives of the
study include the following:

1. Exploring determinants influencing marketing innovation performance (MIP) in Phitsanulok
SMEs.

2. Investigating the relationship among all the determinants influencing Marketing

Innovation Performance (MIP) in SMEs.
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Literature Reviews
The implications of concepts and theory towards DMIC

According to Teece et al. (1997), dynamic capabilities are defined as a business’s unique
abilities and skills to integrate and reconfigure internal and external core competences. Indeed,
it is a strategic approach through which a firm obtains new resource configurations as markets
change. Resource accumulation, business traits, capabilities, and innovative activities for
business development and growth are all part of the dynamic capability idea (Teece, 2014).
Meanwhile, Rogers (1983) stated that an innovation is a new object, including an idea, practice,
or process, where individuals or other units of adoption are perceived to be new. Businesses'
investments in human capital are critical to their capacity to embrace new technologies. Human
capital is frequently required in order to be aware of new technology and to be able to exploit
it (Zhong et al., 2021). Human capital's importance in a firm's or economy's absorptive capacity
is widely established, along with the distinctive institutional structure of each economy
(Aboelmaged & Hashem, 2019). As a result, different theoretical approaches have been pursued
to describe the rationale behind the main characteristics of the adoption process. Such an
approach is a useful paradigm for thinking about innovation capability adoption.

DMIC seems to be a new paradigm shift for innovative firms, the ones that best participate
in the diffusion process through their choice to adopt external innovations instead of developing
them on their own. Obviously, most SMEs lack resources for research and development (R & D)
due to the limitations of knowledge and finances, so businesses that can create new technology
in-house are more likely to be innovative than those that merely obtain new technology
developed by others (Arundel, 2007; Sterlacchini, 1999). Under these circumstances, the current
study proposed that in the context of marketing, organizational agility (OA), intra-organizational
determinants (IOD), leader resilience determinants (LRD), and absorptive capability (AC)—
possibly lead to better DMIC adoption, which influences marketing innovation performance
(MIP). For this reason, DMIC in this study is defined as ‘the ability to create marketing innovation
by utilizing new frontiers of technology to enhance marketing programs, systems, processes,
and activities, as well as to create a new culture of communication and upgrade knowledge,
skills, and competencies in the delivery of superior customer experience’.

Organizational Agility
The term of “organizational agility” (OA) has been defined in several different contexts

based on relevant theories (Bessant et al., 2000; Cai et al., 2019; Gunasekaran, 1999; Sharifi &
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Zhang, 2001; Vazquez-Bustelo et al., 2007, Wageeh, 2016). In this study, organizational agility
(OA) defined as the ability to predict or effectively respond quickly to external changes, is
essential to survive and compete in turbulent environment, characterized by technological
advancements and digitalization (Gunasekaran, 1999; Sharifi & Zhang, 2001; Troise et al., 2022).
A recent empirical study conducted by Giacosa et al. (2021) reveals that the importance of a
digital mindset, flexible and agile company structure, and extensive digital skills for digital
transformation are critical. In a marketing context, SMEs with data-driven marketing, an agile
transformation journey, and an agile operating model are more likely to adapt their marketing
systems with agile test and learn programs. Such a movement leads to dynamic-management
business processes (i.e. process reduction and decentralized decision-making). SME's with agility
were twice as fast, more adaptable, and better managed employee morale as a result of the
flexibility of strategic, operational, and functional agility. For this reason, the following hypothesis
was therefore proposed:

H1: Organizational agility significantly influences DMIC of SMEs.
Intra-Organizational Determinants

Intra-Organizational Determinants (IOD) refer to the ability of a business to exert control
over internal factors by combining resources, facilities, and expertise and utilizing them to create
new innovations that could be cumulative actions (i.e., knowledge, know-how, and experience)
of employees to perform a task in which such abilities lead to continuous improvement or a
radical transformation of a business (Mendoza-Silva, 2021). This is because SMEs usually acquire
new knowledge from external sources without implementing it (Muller et al., 2021). Indeed,
without a formal innovation strategy, SMEs remain more focused on exploratory innovation
strategies than exploitative innovation at this stage. For building an innovative culture and
creating exploitative innovation, SMEs should have a process of improvements, refinements,
efficiency, and implementation of current employees’ skills. For example, Buccieri et al. (2020)
insisted that when there is environmental dynamism, international entrepreneurial culture is
more important in fostering ambidextrous innovation (exploratory and exploitative innovation).
Brown et al. (2021) proposed a collaborative, circular-oriented innovation process that is
managed strategically. For this reason, the following hypothesis was therefore proposed:

H2: Intra-organizational determinants significantly influence DMIC of SMEs
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Leader Resilience Determinants

Leader Resilience Determinants (LRD) in the area of innovative marketing is related to the
ability to be resilient, rebound, and bounce back when presented with a terrifying and
unpleasant external situation. In terms of cognitive adaptability and flexibility to adopt new
marketing technology and new innovative marketing practices, self-efficacy is considered a vital
element (Gray & Jones, 2016). Empowering employees with the ability to create new ideas
always stems from innovative leaders. As a result, self-motivated employees have the ability to
create new ideas to foster the goals of a company. This is called proactive resilience, where a
business leader acquires particular expertise in order to expand their marketing legacy system
in an acceptable manner that is connected with their decision-making process in order to find
a variety of prospective possibilities (Yang & Gabrielsson, 2017). Such new ideas emerge as
innovative best-practices in relation to digital marketing activities, such as (i) sustainable
activities-linked center marketing, (i) new resources-linked center collaboration, (iii) digital
ecosystem-linked inter-firm relationship, and (iv) digital engagement process-linked prospects
(Yawised et al., 2021). Thus, the following hypothesis is proposed:

H3: Leader resilience determinants significantly influence DMIC of SMEs.

Absorptive Capability

Absorptive Capacity (AC) is described by Cohen and Levinthal (1990) as a firm's ability to
perceive new value and external information, assimilate it, and use it for commercial purposes.
Organizations must acquire, integrate, transform, and utilize new information in order to do so
(Cohen & Levinthal, 1990). In the new era of digital technology, Muller et al. (2021) indicated
that the dimensions of potential absorptive capacity focus on acquisition and assimilation, while
absorptive capacity focuses on transformation and exploitation. Therefore, organizational agility
occurs only in reaction to environmental changes, while absorptive capacity is more likely
constant. Previous studies by Aboelmaged and Hashem (2019) reaffirmed that the capacity of
leaders to absorb internal and external information sources has a significant impact on the
success of innovation processes. Academics have attempted to propose a process of innovation
assimilation by firms (Omenugha, 2018; Stylos et al,, 2021) where the assimilation process
includes acquisition of knowledge (Muller et al., 2021), operational absorption and collaborative
innovation network (Benhayoun et al., 2020), do-it-yourself behavior model (Ritz et al.,, 2019),

increasingly evolving in new technological frontiers (Omenugha, 2018), and observing and
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comparison between firms (Muller et al., 2021). Based on this theoretical review, the following
hypothesis is proposed:

Hd: Absorptive capability significantly influences DMIC of SMEs.
Marketing Innovation Performance (MIP)

Marketing Innovation Performance (MIP) is related to the achievement of established
marketing objectives by utilizing innovative ideas, practices, and technological relevance
(D'Attoma and Leva, 2020). Although previous research attempted to propose a framework of
firm and innovation measurement (i.e., both tangible and intangible assessment) in this regard,
the current study focuses on dynamic capabilities that aid in the creation of new marketing
capabilities capable of grasping the firm's capacity to feel the market and figure out various
methods to rearrange existing resources accordingly. Thus, internal marketing resources are
aligned with the dynamism of the external environment using dynamic marketing capabilities
(Aboelmaged & Hashem, 2019). For this reason, the two hypotheses are posited as follows:

H5: Organizational agility significantly influences marketing innovation performance.

H6: Absorptive capability significantly influences marketing innovation performance.

Based on above discussion, the research conceptual framework for exploring the
determinants affecting DMIC of SMEs was developed along with the investigation of the
relationship between DMIC and MIP. Therefore, the last hypothesis together conceptual model
framework (See Figure 1) are proposed as following:

H7: Digital Marketing Innovative Capability significantly influences marketing innovation

performance

Conceptual Framework and Hypothesis Development

Organizational
Agility H5
H1

Intra-Organizational

Determinants ——H2 . . Marketing
e Inr?c;%;iilvgitsggﬁity all Innovation
Leader Resilience H3 / (DMIC) Performance
Determinants [ / (MIP)
H4
Absorptive H6

Capability

Figure 1 The proposed conceptual framework
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Research Methodology

With regards to the scope of study, the original proposed conceptual framework contains
six main constructs, namely, organizational agility (OA), intra-organizational determinants (IOD),
leader resilience determinants (LRD), absorptive capability (AC), digital marketing innovative
capability (DMIC), and marketing innovation performance (MIP). The current study considers
several theoretical gaps that have arisen in the literature. This could be because, first, DMIC
reflects the multidimensional nature of boundaries and processes, resulting in an indistinct term
with no agreed-upon dimensions. Second, due to the complexity of innovation and business
performance of rural SMEs with a lack of the holistic conceptual framework of DMIC, not all of
the determinants of DMIC have been thoroughly investigated. Therefore, this research aims to
explore the determinants influencing DMIC towards MIP in SMEs, which draw on the theoretical
concepts of organizational agility, intra-organizational determinants, leader resilience
determinants, and absorptive capacity to deepen and better understand DMIC at business level
and marketing innovation performance in the SMEs context.

According to the population and sampling, the survey comprised SMEs in Phitsanulok
(i.e., the type of business mainly includes retail, wholesale, and service businesses). A self-
administered questionnaire was distributed using purposeful sampling as established by a
preliminary screening question (i.e., for businesses that have had marketing program systems or
engage in social media, mobile apps, or even digital platforms). Only those participants who
answered "yes, we have it" to the question were allowed to take part in the survey. As a
consequence, the findings of the samples were typical of the population of roughly 1,284
enterprises based on the reported (CGD, 2021). The closed-end questionnaire used in data
collection was used to measure factors and gather data for participants (on informants per firm)
who were already engaged with SM presence and had at least one SM marketing system in their
firm (i.e., e-CRM, e-Payment, e-Booking, online web-services). Participants included business
owners and managers who take responsibility for their decisions and actions to uptake marketing
activities and new technology.

The survey instruments were designed following a complete analysis of current literature
related to the issues (Melovi et al., 2020; Maller et al.,, 2021; Saura, 2021). A five-point Linkert
scale was adopted to measure the main scales from low to high (strongly disagree to strongly
agree: 1-5), and an expert panel examined the survey items for substance, scope, and suggested

variables to assure the validity of quantitative research. Before survey administration, it was
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preliminary tested by academics and experts in the areas of this study. Finally, 212 of the 1,284
SMEs contacted replied to the survey (conducted during September 2020 to January 2021),
resulting in a 16.5 percent response rate. Also, 164 were included in the final sample because

data was missing or incomplete in the other 48 questionnaires.

Results

The respondents revealed, on average, between 1 to 5 years of business operation, while
the average experience of SM usage by respondents was between 1 to 5 years also. The sample
covers 125 decision makers (76.02 %) at top management level, was mostly business owner of
the SMEs within the sample. Furthermore, both Food and beverage, and Retails and wholesale,
were shown as a majority of respondents’ business approximately 66 % in which over 80 % of
respondents indicated that the type of business was business to customer (B2C) as shown in

the sample at Table 1.

Table 1 Descriptive Results

Respondent position N % Industrial sector N %
Business owner 125 76.20 Food and beverage 58 35.37
Manager 39 23.70 Retails and wholesale 50 30.49

Overall 164 100 Tourism and hospitality 16 9.76

Type of business N % Finacial services 12 7.32
B2C 133 81.09 Manufacturing 10 6.09
B2B 21 12.80 Argriculture 9 5.48
Others (e.g. B2C and B2B) 10 6.11 Education 5 3.05

Overall 164 100 IT and media 4 2.44
Age of business operation N % Overall 164 100
Between 1-2 years 56 34.16 Experience of SM usage N %
3 - 5years 64 39.02 Less than 1 year 26 15.85
6 — 10 years 18 10.97 1 -5 years 128 78.06
More than 10 years 26 15.85 More than 5 years 10 6.09

Overall 164 100 Overall 164 100

Table 2 shows the results of measurement model in including evaluation criteria
suggesting by (J. Hair et al., 2006) which observable variables correspond to latent variables that
may be measured theoretically. According to Fornell and Larcker (1981), three criteria must be
estimated to determine the validity and constituency of each construct, including the Loading
Factor (LF), Average Variance Extracted (AVE), and Composite Reliability (CR). Internal consistency
reliability was tested by using Composite Reliability (CR) (greater than 0.6 (Urbach & Ahlemann,



130 Kritcha Yawised and Darlin Apasrawirote

2010) and Cronbach’s alpha coefficient () where a threshold of over 0.7 was applied (Nunnally,
1978). Meanwhile, convergent validity the lowest values of AVE of each construct are greater

than their lowest acceptable values which are 0.5 as suggested by Gefen and Straub (2005) and

LF should be greater than 0.5 (J. Hair et al,, 2006; J. F. Hair et al., 2012).

Table 2 Measurement Model Results

Convergent validity Internal consistency
reliability
Constructs Items Loading AVE Cronbach CR
Factor ()
Marketing Innovation Performance MIP 1 0.727*
(MIP) MIP 2 0.745** 0.625 0.810 0.826
MIP 3 0.824**
Digital Marketing Innovative DMIC 1 0.796**
Capability (DMIC) DMIC 2 0.849** 0.689 0.775 0.922
DMIC 3 0.887*
Organizational OA 1 0.612
Agility (OA) OA 2 0.653 0.741 0.734 0.904
OA 3 0.698*
Intra-Organizational Determinants IOD 1 0.602
(10D) IOD 2 0.636 0.735 0.825 0.886
IOD 3 0.612
Leader Resilience Determinants (LRD)  LRD 1 0.684*
LRD 2 0.655 0.816 0.836 0.842
LRD 3 0.687*
Absorptive AC 1 0.797**
Capability (AC) AC 2 0.746* 0.638 0.796 0.908
AC 3 0.618

A p value < .05 was taken to be significant as followed: * p <.05, and **p < .01

Table 3 Correlation Coefficients Matrix

Constructs 1 2 3 q 5 6
(1) MIP 1
(2) DMIC .19*% 1
(3) OA -.16* -.09 1
(4) IOR .28%* A7 .06 1
(5) LRD .15 .10 A1 .09 1
(6) AC 29% 14% .02 N/A N/A 1

N/A= Not Applicable, and A p=value: **p < 0.01 and *p < 0.05
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Also, Harman's single factor test was utilized to show that common method variables'
bias did not affect the results (Podsakoff & Organ, 1986), and the overall variance findings were
less than 50%, as indicated by previous research (Dupuis et al., 2017). Table 2 summaries the
results for the measurement model including the results confirming of a number of items for
each construct. Table 3 shows the correlation matrix across all components, which shows
discriminant validity of the scale items, as stated by Bagozzi et al. (1991). The data is displayed
as the square root of the average variance retrieved, along with the p-value output. Finally, the
result shows the model fit that was relatively satisfactory after analyzing the measurement using
nine constructs based on the cut off criteria for fit index suggested by prior academics as follows:
Chi-square (X2) = 442.546, df = 84, p-value = 0.000, CMIN/df = 2.015, GFI=0.846, RMSEA= 0.087,
NFI = 0.961, TLI=0.985, CFI=0.953)(J. Hair et al., 2006; Hooper et al., 2008; Hu & Bentler, 1999;
Schermelleh-Engel et al., 2003) (See Figure 2).

Organizational
Agility
nra-Organizational S
Determinants [~ 0.659** \ s B » Marketing
T ViSftat Varketing 0.458” Innovation
. —> Innovative Performance
Leader Resilience 0.287* Capability (DMIC) i
Determinants [ / .............................. » (MIP)
0.348% e
Absorptve | e o
Capability ="

Figure 2 Results of the Analysis

Hypotheses Testing

The significance of the path coefficients and the (R2) variance for the dependent variable
were used to test the structural model. According to Table 4 and Figure 2, the significance of
the paths was determined using the t-statistical test calculated using the bootstrapping
technique. The results confirm the relationship between proposed determinants and the DMIC.
Specifically, Table 4 shows the results for the hypothesis testing, which indicate significance in
the five hypotheses’ relationships. The outcomes supported the hypotheses regarding the
relationship between —organizational agility and DMIC (B = 0.414, t-value= 12.846, p<0.01), intra-

organizational determinants and DMIC ([3 = 0.659, t-value = 11.786, p< 0.01), leader resilience
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determinants and DMIC (B = 0.287, t-value = 6.018, p< 0.05), and absorptive capability and DMIC
(B = 0.348, t-value = 7.225, p< 0.05). Hence, the findings support H1 to H4 and answer the main
research question. Meanwhile, there were no direct relationship among organizational agility
and absorptive capability towards MIP that was reported. Hence, H5 and H6 were rejected.
Finally, as expected, DMIC was found to have significant positive impact on MIP (B = 0.458, t-
value = 6.598, p< 0.05). Therefore, H7 was supported. Figure 2, also demonstrates outcomes

for the path model.

Table 4 Results of Hypotheses Analysis

Hypotheses/statistics Beta (B) t-Value p-Value Decision
H1:  Organizational Agility - DMIC 0.414 12.824** 0.002 Supported
H2:  Intra-Organizational Determinants -> DMIC 0.659 11.786** 0.008 Supported
H3: Leader Resilience Determinants = DMIC 0.287 6.018* 0.048 Supported
H4:  Absorptive Capability - DMIC 0.348 7.225% 0.064 Supported
H5:  Organizational Agility - MIP 0.017 4.325 0.317 Rejected
Hé6:  Absorptive Capability - MIP 0.061 2.659 0.614 Rejected
H7:  DMIC=> MIP 0.458 6.598* 0.082 Supported

Note: Critical t-values. * p<0.05, *p<0.01, and ***p<0.001

Discussion

By acknowledging the strategic and operational digital marketing challenges of Phitsanulok
SMEs during these turbulence times, the study provides empirical insight into the determinants
supporting the progress of marketing capabilities towards their performances. The findings
suggest that the antecedents of digital marketing innovative capabilities (DMIC) comprise
organizational agility, intra-organizational determinants, leader resilience determinants, and
absorptive capability. Such determinants support DMIC, which has an influence on innovation
performance. All these findings can answer the first research objective of this study.
Furthermore, to answer the second research objective, further analysis of the relationships
among such constructs was conducted. The findings suggest a positive relationship between
organizational agility and DMIC, which is consistent with the findings of some previous studies
(AlTaweel & Al-Hawary, 2021; Giacosa et al., 2021; Moi & Cabiddu, 2021; Troise et al., 2022).
Specifically, organizational agility requires a delicate balance between stability and dynamism

to help organizations develop new marketing capabilities. Agility in this context refers to a
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business's ability to respond to new risks in its business environment in terms of strategy,
structure, process, and people level.

Additionally, the present study found intra-organizational determinants to have a positive
effect on DMIC. This suggests that a new innovative process to create a unique learning
experience (self-learning mechanisms) helps SMEs generate data and analyse their own
marketing processes, and activities. In line with prior studies conducted by Villani et al. (2021)
and Caseiro and Coelho (2019), indicating that knowledge-based networks are important for
service innovation and that business intelligence capacities have an impact on network learning,
innovativeness, and performance.

Leadership resilience and absorptive capability were also found to impact marketing
innovation performance through the development of DMIC, which is in line with the previous
research conducted by Nagshbandi and Jasimuddin (2018), who pointed out that higher levels
of knowledge-oriented leadership can lead to enhanced new innovative knowledge capability
and improved open innovation outcomes. Meanwhile, absorptive capacity is a strong predictor
of sustainable capabilities and innovation adoption (Aboelmaged & Hashem, 2019). This study
suggests that on-the-job training, eround-breaking activities, individual and cross-functional
activities, steep learning curves, observed rivals, and the process of merging previous knowledge
with newly acquired and assimilated knowledge may be beneficial. All of these activities can
lead to R & D investment (da Costa et al., 2018).

However, some of the present study's results are not in line with previous studies that
found organizational agility and absorptive capabilities have directly impacted on marketing
innovation performance (Aboelmaged & Hashem, 2019; Cohen & Levinthal, 1990; da Costa et
al,, 2018; Muller et al., 2021). This could be because Thai SMEs located in rural regions are
considered to utilize labor-intensive production and service techniques. The absence of best
practices and business cases for proper innovation implementation were non-complex, patchy,
and relatively superficial without strategic planning and a framework of technology support.

Based on the overall discussion, all findings imply that common vision and customer
orientation are associated to strategic agility. Cross-functional teams, empowered decision
making, acquiring external knowledge, people related to mentoring and coaching, test and learn,
agile culture, processes related to agile culture management, and technology associated with
collaboration tools are all discussed at the structural level. Such capabilities lead to marketing

innovation performance at the strategic, managerial, and operational levels of SMEs.
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Conclusion and Implications

The present study explores determinants influencing DMIC in SMEs. Proposing the
constructs for investigation based on relevant theories, using data from 164 Phitsanulok SMEs
for analysis based on structural equation modelling analysis. The results show that
organizational agility, intra-organizational determinants, leader resilience determinants, and
absorptive capability are predominant factors and had a significant influence on digital marketing
innovative capability, leading to marketing innovation performance. However, organizational
agility and absorptive capability have not shown positive results in marketing innovation
performance directly. In addition, there are three level contributions to this empirical study:

At a practical level, the findings of this study have relevance for academics and
practitioners as well as SME owners-managers who are engaging with digital marketing
technologies and are in the process of adopting new technologies supporting the existence of
a marketing strategy. This study is the first attempt to explore the factors that have impacted
on the development of innovative marketing capability.

At a policy level, SME policymakers can identify their strengths and essential capabilities
and link them to the work requirements based on research findings. This leads to the proficient
crafting and execution of SME strategies that are creative solutions to complex problems. As a
result, SME strategies that are inventive answers to complicated challenges are expertly crafted
and executed.

At a theoretical level, the present study confirms theoretical and empirical findings
showing that absorptive and dynamic capabilities, including human capital and innovation, by
which SMEs acquire, assimilate, transform, explore, and exploit new technology, are crucial to
providing a new outlook and theoretical lens on digital marketing innovative capability, drawing
from current and previous researched local markets and defining new marketing innovation

perspectives in the context of SMEs in developing countries.

Limitations and Future Research

This study acknowledges several limitations concerning the methods and findings. First,
the findings will be constrained by the subjective, self-reported character of the data from a
single respondent. Thus, further studies should increase the number of samples, such as other
stakeholders’ perspectives and focus on specific industrial sectors. Second, the study's

concentration on a single developing country may restrict the findings' applicability to other
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nations. Third, while construct reliability and validity were experimentally assessed in this data
set, more confirmatory investigations are required to validate the results' external validity;
Fourth, testing path models by integrating moderator and mediator factors relevant to the
present study (i.e., age of business operation, business sectors, digital technology usage
experience, and so forth) along with testing the relationship of such proposed variables is
recommended. It is important to cain a deep insight into the research topic, therefore,
qualitative data collection techniques should be conducted in future research as well. According
to the findings, it can be stated that the development of intra-organizational agility, resilience,
and absorptive capabilities are crucial factors for SMEs to create their own innovative
capabilities. Thus, investigation into the governance policies that enhance the development of

such capabilities should be conducted through future studies.
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ABSTRACT

In the context of asymmetric information existing between executives and shareholders,
monitoring a financial decision making of executives such as changing a dividend policy can
possibly be a clue for anticipating executives’ perspective toward the firm’s future earnings.
This study examines the association between the change in dividend and future earnings, the
so-called “information content of dividend hypothesis”, by collecting the secondary data of the
firms listed in the Stock Exchange of Thailand. The annual data between 2010 and 2019 were
structured into the balanced panel format. The econometric models allowing for capturing the
mean reversion conditions in both linear and quadratic forms were introduced to overcome the
issue of omitted variable bias that was neglected by previous studies.

The employed models were estimated using the fixed-effect panel OLS method. The
obtained results revealed that earnings of the sample of listed firms are, in fact, follow the
qguadratic-function mean reversion process. Besides, the results estimated from the quadratic
model provide the evidence supporting the dividend irrelevant theory implying that executives
change the dividend policy with no intention to signal or reflect the firm’s future earnings
prospects. Therefore, predicting firm’s future earnings with information of changes in dividend
should be executed with caution. The results also support the notion of semi-strong form

market efficiency as well as the good governance of listed company.

Keywords: Profitability, Dividend Policy, Signaling Theory, Mean Reversion
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Dividend Irrelevant funguseg1aseningd aa. 1967-1993 uazwuinnisiasuudasesiuiiuna
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984 Grullon et al. (2005) WU N15ANYUTIUTEINELUENIII119NTVBY Goddard, McMillan and
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Tuduideiilinundngruaivayuauasalumsnensaivesiuliusarenailslusuanuesianis
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nagouANNANRUSAINA1luNIME TngvinsAnweie3s Ordinary Least Square (OLS) fiutaya
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A1ARMYIY (Cross-sectional Data) Alunudyaaveinisiasunvasiutiunanerilslusuinnves
AaN3

INAITNUNIUITIUNTIUNUIINSANBINguf dugravesdutunaluuiunvesUssivalneg

LY '

dnyaiulunnmsfnedyanvesdudunadenisuisunlaessin vsenanauwnuinunfives
wanning (Naenll PSR warAny, 2561; Suwanna, 2012; Suwanna et al,, 2014) TurueNn15AnNEN
ANUFUNUTTENI19n156UA sukUasveadudunananilstuauian %38 Information Content of

Dividend Hugefig1uausdiin 1w Kulkanya (2010) vnn1s@nwrusziiunanailaey wduluiingg

! a & & ' a & Y ' = g
QqﬂLﬁu{]uNaLUuﬂiﬂLLiﬂ LLagﬂ’]TViqm"ﬂqﬂNu{]uNaL‘Uuﬂ'ﬁQLLiﬂ mﬂWSL‘LJa‘c’JuLL'LJaWIEJmEJﬂuNaVI\‘IaEN

'
a

Fnwarilnnuduiusiuilslusuianvesianisvseld Feanuinuseninendtetuiunadudusnazd

warlsfindululdaly udlinundngruaivayuwunAaiiruseniisuseduiunaiiuaswsnazing
mlsnavulusuian luvueAinanisAnenves Hangsasuta (2015) F93ATIERHANNTANE A8 OLS

fudeyaniadnuing wuhusenilivanRuiunassivnildumlsnavuludanly wildnudyaiuves

Y Al

nsUsuinduveadudunadowunliuilsluswian egrdlsfnunis@nedraduillaauaudeuly

v '
LYY s

Mean Reversion 98311}s dedun1s@nwidleuuudnaeuazisnisimsieiiiinnumuisay uag
donnaosiugudnuazididguesils azfunisiundngrulussanssuiuliutiuna uazazviou

YUNRBITEAUUTEAVBN MTBmaInrENnIndwisUsemelng

Wnsaiiunsidy
dayanldlunsine
FoyaiilddmsunisAinuluasell Wudeyanfendsiel Ussian Panel Data vosuseviian

nzileulunarandnnindutsussinelne Tusewinad wa. 2553-2562 sauvisdu 10 U Fufudeyasin

v

g1udeya SETSMART lagdnldanianizuTeniidvayansudiunaonsresinatninnsdne) uag

o« U

@

AnusenldiinisdneRudunasg1wiaiiassanainnguiieds wednnisiideyasylusvuuuiiauna

a Yo a '

(Balanced Panel) uenaniiulaeniiuusevlunguitunianis vsennidinegnifinaeu wavu3uniiey

Y Y

lugnanssugsiaN1Tiu Fausenaunigngusuiais naulseiutinuasUseiudy wasnauduyu

v a wa v o

vdnming iesniidnuarlassaiiaiunu madiduny uasdeufiimensdadiuanssiuuiom
lundugpamnssudu nninusidadondanarvilildnduiresieivau 171 v3dm egslsfnfus
Aldlunisfnwiunsianys ﬂ"mm'1ﬂmﬁL‘Uﬁ"ammawaasﬁayjaswdﬂﬁ Wy nsiUAsuuUase sy
Huma o T w.a. 2550 Funmanuasiaseieiuiiung o O wa. 2550 warl . 2553 Fafudoya
flélunsfnwinuudiassiaszneuludng doyaniadnuing (Cross-section) 171 U3Ev uazdoya

aunsua1 (Time-series) 9 U saududeya Panel 7vdu 1,539 Toya
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wuusaesiildlunsine

91nausAgIu Information Content of Dividend nsfitansaneiutiuna a Tdagtu @7 1
dingitudlafoutudnounth @ 1) oradudyrueeiounmeadsuinvesuimsiasiorilslu
ouArvesiams nanferilsluswian @7 t+1) Fuliudvgduslofoudvils a Bagtu @7 o
Nissim and Ziv (2001) laUSudsauuuinaasves Benartzi et al. (1997) \ioanlenmaRanainannsin
FwUsilsBeduing laenisusuainanasisvesmlsmeyarinudaydvesiuadsy (8;,) ununisld
s1nmdnndng vilfanunsatailsililéainnisel (Unexpected Eamings) 1 uaziiudauys

Mlssodiuveiionu (ROE;,) WieAIuANNgANIIH Mean Reversion 9a4ils Ineuuudnassiiaue

Y 9

v
=1

aunsauanglasadl

(Eits1— Eir)/Bie = Bo + B1DPC; ¢ X ADIV; ¢ + ,DNC;+ X ADIV; ¢ + B3ROE; + (1)
Ba(Eit — Eip—1)/Bit—1 + &

nafavion it ‘uaﬁLm'azéhLLU%LLamﬁqsﬁa;&amawéﬁmﬁ i 00 I ¢ uazrvualst E;, Aomlsnau
FENTAAY B, ABYAAIMUNTVDIAIUYDUIVBY ADIV;, Aoesaznisasuntasveaiuiiuna
Wieusenintlagtuiulneunt DPC,. (DNC;,) Aomuusviulagiiaviniu 1 dloussmareiuiuna
ity (amas) Wowlsuaindnou wazwiniu 0 Weluednedy uas ROE;, Aw3naninlsansnisnieg
yammeUnyvesdiuveinves Tuvnied &, wansdaraaiaindou (Error Term)

Grullon et al. (2005) AW N¥wUININTITAUUT ROE;, WaY (Eir — Eir-1)/Bir—1 WIURUU

LYY

landuigadu omuAungAnssu Mean Reversion ¥i1ls warUgvanduius (Autocorrelation)

audau I1ldaenndeaiudoAuNUYDY Fama and French (2000) 77gaU31MgfAnssu Mean

Reversion vasrilsfigunuuiduileddunsunu Grullon et al. (2005) Falduszanduuudiasses Fama

]

and French (2000) i eud ludgymdrsdulag iansaudnysisasslugunuuiladduntonsifn

(Quadratic Function) 4UUIN@aB9MINANANNTORARNI LA 3T

(Eierr = Eie)/Bir = ag + ar(DPCyy X ADIV;;) + ap(DNCiy X ADIV ) + 2)

(y1 + ¥2NDFE;; + ysNDFE;; X DFE;; + y4PDFE;; X DFE;,) X DFE;
+
(A1 + A;NCE; + A3NCE; ¢ X CE; + 24PCE; s X CE; ) X CE;¢ + €1

v a

1nedl DFE;, Aonas193endnemanilfediuvesioiuiiuiass (RoE,) fua1a1ands

q

(E(ROEy)) B3paanisvassanlsdodiuveyiionuden1neinsal (Fitted Value) NUszanainisag

v ¢

OLS regression wuun1AAA1114 aglduuudiassiidunsnd sandneunt 9ns1dius1A1naInee

ydyaﬂl ¥

yarmydUneund uwazilsnediuvesdteuiiniaiaUnoundniudulsiuvaawuuiiaes

9

PDFE;, (NDFE,,) Aosuusvulaedavindu 1 win DFE,, SAnduuin (au) waswiniu 0 Wewdusgns

it

BU AT CE;, AAWINAY (Eyp — Eiro1)/Big—q WWaNNTs (1) Tinguszasdiiomuaudeymanduiusi
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Juilsddunrensifin PCE;, (NCE;,) Aofudsyulaefianvidu 1 min ¢k, danduvan (av) uaz
Wity 0 Wialuegredu

Tumsfnwidl wuushasudadu (1) wasuuudiassaonaiin (2) axgninluldlunimeasy
AuduiussEninnsUdsunlamesiuilunatunsiudsuntasiilsluswanvesionis Tnefiansan
m%‘lawmaLLazﬁaﬁwﬁﬁymaaﬁammﬁwé’uﬂizﬁwé B, way B, lunuusasadudu uazAduUsyans

LAy a, MLUUT18099A19A90 A Tuvae i Tod 1Ay 19adAvesnduUTzans v, y; hag v, 999

Ly

LUUSIa09mIENTIAN AzUsuanTawgAinga Mean Reversion Tduilsddunyuiuvesiilsvesuigni
annzleulunainranninduislsemelng

\ofiasumdngiuanIssanssuiiauayungud Dividend Irelevant (Choi et al, 2011;
Goddard et al., 2006; Lukose & Rao, 2010) &3 n1A¥ULIMNINSANYIT AT UALULLIAA Dividend
Signaling 1daulimnzaululivesnswauinuudiass (Model Misspecification) Inglaniznnsag

UNMIANUANNGANTIH Mean Reversion ¥a4ls dedenarioninuleudeavesranising (Omitted

d

Variable Bias) %38 N13A7UANNGANTIU Mean Reversion vesibsadggunuuilanduilamunzan

(Functional Form Misspecification) sietun1s@nwiifiveduilugiuin A1duusedng «; was a, Ty

o w a =« &

wuudnassnlensfnvzlulidedAyneada Jadunisatduayunged Dividend Irrelevant wsiagny

o

I3
= @

WedAyn19adfvesaduuszans v, vs waz v, sudunisatduayudadunuves Fama and French
(2000) AlsfiuinmnfAnssu Mean Reversion vesrtlsfisuuuuiduilaidumun
ASAATIZIUUUINGD9A28T Panel OLS
LLUUﬁT’]aEN‘ﬁLmﬂ%ﬁﬂﬁUﬂ’]ﬁLﬂi’]sﬁ%’aﬂdaU‘iSLJ’W] Panel Data wusliidu 3 sUnuundne leun
Pooled, Fixed-effect iay Random-effect lnguwuudnasanuu Pooled Junuusassiaviaoiulsy

@ o

LiwasuuUawnuial (Time Invariant) suninefienauanyasdmzrasussniniinsAnwlunuise

¥
a =

1 FenuaudaTimzressaruTene1zdmanofiulsdaseuasiiwlsauludnuasnanse nuusl

P

(Unobserved Effect) lagtanizlunsaifiteayaniadnving 13e31uiuuisnilddnwiddiuiuuin

v
o

Fulunaliinisuseunanisanduyssanstuewdes (Bias) wazldasiiaue (Inconsistent)

Yie=  C+6; Xy +m+e; (3)

wnfiarsanuuuasunnsgIuiiu Tnefmvuali v, [Bunnnesvesiudsniy ¢ AoAnmadi
YDIUUTIAD 6, WS ngesAduUsYaNS X AOLINMBSVRIFIMUTAU 7, AoAaN BTN
VOIARLUIEN Uae ¢, ADAIAAIALARDU N13AIUALAMEN YULIUNIZVBIRINTT (n,) BE1MINZAY
artasrdadyniannnisaziaedanUs livdsuulamiuial (Omitting Time Invariant Variable)

dmuwuudnaes Fixed-effect MIAUANAMEN¥AEINIEYRIRINTTL1EITNT “Demean” w3813
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aiuUUIIReiAnINNasIe (Differencing) seninesauwdslunuudnaeaunnsgiu (3) fureieuassa

=

wUsumazea felisuwuunadl

U

Yie = GieXict+ei; (@)

Toehl Y;, = Y, = Yie, Xie = Xip = Xie U8 €, = €0 — €1, Funaladnsuds ¢ wagiuus n; B9

fnaantAdurined sglivsingegluaunis (@) Wewnuaissewinaiauys ¢ uagiauys o, fu
AadsvesuUssaosiiiniugud lunguuusass Random-effect asld38namunuAmdnay
SUN1zv0Iian1siae3sn1sfianseenty TneRarsanduys n, 1 ussdusesnaudrund sveean
ARTALAA DU (ue =M + €10) maiéfamuagmﬁd’]mﬂamLﬂfﬂ"aumulu’ﬁmmé’uﬁua‘ﬁuﬁmﬂsﬁu
(X;.0) VBIUUINADY

Tun1sidenuuudnaesfivangansewing Fixed-effect uay Random-effect ¥ildlngnisnaaey
AUNAFIUTDLUUTIABY Random-effect AIEN1SNAADUAIUFUN U TENTNIAUNYULTUNIED
Aans (n,) Fadussrusznauvosiaaiamdsusiy AusLUsEY (Xi,¢) VRIMUUTIADY Tneiannaeauil
fenldrusg1aiuegnaninewinsie Hausman Test Feauufgiundn (Ho) vean1svaaoufangnfe
AMFNYALTNNIZVRINANTT () TiTAuduiusiudwUsau (X;,) vedLuudiass lneminnisnaasy
#e Hausman Test liwundngiuissnefiovufiasauufgiuman n1slduuudiaes Fixed-effect we
Random-effect Tinan1s@nwiiilitouides wazasiiaue (Consistent) lunansadudiy nsujias
ammﬁgﬂwé’nLflumiﬁﬁiy'jmuuﬁgméuaaLLU‘Uf\i’waaq Random-effect laitfiunauass fadunasld

WUUIAB4Y Fixed-effect J9TAIUMUILANNINAI

Nan15398

a a

uamsfnuiiianeiaingadeyaniogfistsd Uszian Panel Data vasusvniianngifou
Tusaandnninduisuszmalne nednguinegneuisnithunuridndoniiaay 171 UEn adlsia
Fuusldlunsfnwunsiinys Auaneinmsiasuilaswesteyaszninad Feduiuusuasin
Fafidoyaainniadnuang (Cross-section) 171 USEN wazeynsuian (Time-series) 9 ¥ sauludoua
Balanced Panel iy 1,539 dayarionilaauds mslddeyaussiam Balanced Panel Sufilassats
fluszneufedeyaniadnuing (Cross-section) wazdoyasynsuian (Time-series) ¥ilwiidoyauunn
Tnglunmsinsgisuusiaes Fadudeliuseulunivesseiuninudasy (Decree of Freedom) ‘1'71'@4

Tunslinsevianadifibosdiu nquiegsussngnuuatu 3 nquamusuuuunsiasunladves

'
a1

Ruiuwa ap1v;,) Tnsuvadudedrsusemiidretulunaiintu $1uiu 867 fleg1s uSTniianatu
Junaman (laddsunuas) 9199u 151 $28819 waruSuniatedudunaanad 31u3U 521 Aeg19

M1579% 1 SreuanedesardiudsnuunnigIuresduningsiu (Total Asset) SRIIHANDULNIUTDS



150 Mgal guaedsiad

fieviu (ROE) uazdnsdruyarinaindeyamaudiaf (Market-to-book) vessiognautmiis 3 nau
nansnyuandiifiuin Tasnds viniseduiuadisiuannouivuavesianisifnlag
Aunsndsandnninusemidrsduiunansd wifliuwalugniussniiseduiunaanas defiensan
Sasmaneuunuvesievu nuinlasladsudy viEninsiasuulaweaiudunaluld swan g
anuansalumsiilsgenindnassngy Jsaenndedulufiamafsfuiusnsdiuyadmainse

yamnuUnyd lngusenninisdreRudunaiutuasidnsduyamaaindoyadinudaylaniiuiem

'
a

ATedutunandi uardrsduiunaanas Sudunsasiouliiiusuuesvesinasmusefianienis
wWulnuesusevluouinn

Tuddudaun awiildesuililuduvesisnmsdiidunside lunsdideyaililunisfnw
flassad1auuy Balanced Panel funeudisifunouiiariiasisianuduiugssninanisidsuudas
Ruthumatuiilslusunanvesiants Aenisdenuuusaesiivunaudmiunsussanamdudszans
gosuuusiaeududu (1) uaz uuusiansaensiin (2) Tnglun1sanunidldiansmagey Hausman
Test lunsiAsigiaummnzaLsywinauusans Fixed-effect uay Random-effect funousiana
SuannsUTEIaAduUsEANs veuUTIae i udy LarkuusIanInIensIAn AaBRUUT A
Random-effect Ingauu@lia udnuwuzdmizvesianis (n) 1 uesdUsznovdunid svoq
ATARIALAAE OUTIY (1, =, + €,) WarldAadf Chi Square lun1sneasuauuAgIUYed Hausman
Test A131991 2 WATAI59T 3 WAAIWANIINAGBUAIEIT Hausman Test T8IMUUTIAOUTUEY LAz
LUUTIBDIAIDATIANAIUAINU

Tupn9197i 2 AR Chi Square warAn probability SiAwinfu 25.7469 uag 0.0012 asadu
Fauanslifiuimmeseuindngrufissossnilteddymeadafiasufasauufguvan (1,) 3o
nandntulainAuanyuzdmzveianig () danudunusiudwdsduluwuudiaondadu
wWudenfuiunansfinulunsnadl 3 mad Chi Square waze Probability Sifnuwindu 97.8496 wax
0.0000 Mudy Feuansliiuiinmaaeuiindngruissnessefidoddymisadanazufias
auuRgIuMan (H,) feudsanunsoaguldh uwuhaesivangadlunmsinszinnuduiussswinms
Wasuwlasdutunadumlslueuanvesiiants aneldideuls Mean Reversion wuuaensifinie

LUUINABNLUU Fixed-effect
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o

A19197 1 AadenazdulowuuifIgIureInauiieg 1 susEnNgn s NsiUisuLUaens

eRuiuna (ADIV; ) kN1

ADIV; \Rudu ADIV; ¢ Asii ADIV; ; a0A9
(N =867) (N = 151) (N = 521)
Mean 59,413.31 130,687.93 35,380.06
Total Asset
Std. Deviation 218,317.57 28,369.38 130,687.93
Mean 2.76 1.89 2.34
ROE
Std. Deviation 2.58 1.77 2.62
Mean 16.06 10.87 12.32
Market-to-book
Std. Deviation 11.99 9.07 13.31

A15199 2 Wan1SNA@ayU Hausman Test YadkuuINanaT ey (1)

Hausman Test

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Probability
Cross-section random 25.7469 4 0.0012

A19199 3 WANISNAADU Hausman Test UBILUUTNABIABATIAN (2)

Hausman Test

Test Summary Chi-Sg. Statistic Chi-Sq. d.f. Probability
Cross-section random 97.8496 10 0.0000

AFIAsTRAuduRussEnIinnUasunlasiuunasuilslueuanvasianisludiunsn
azidunisdnuaeliidouls Mean Reversion wuuiefdutdadu (Nissim & Ziv, 2001) #15197 4
F1eUNanITIRTERLuUTaendadu (1) Tnon1sussunaaduUszans a1e33 Panel OLS WUy
Fixed-effect §anan1sAnwinuind1add £ Iawviidu 7.3667 Fuiisuidsaldinduan pvalue 7

0.0000 5ananlaindlfuysdasegietay 1 fwlstukuuinassfiaunsaasuionmsiuasunuaaues

o w aady

sranUsmulaegafiduddynisadianisosaz 1 uenaindu WeRarsanlunusmaznuin Auusauly

v
=1

wWUUIeaRTudull aunsaesurenisilasunlasrlslusuanlasesay 20.92
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A15199 4 HaNSUSTUMAEIUSEANTVRUUINaDUTNEY AeAD Fixed-effect Panel OLS

Coefficient Std. Error t-Statistic Prob.

Bo 0.1203 0.0297 4.0505 0.0073***

By 0.0521 0.0553 0.9421 0.5922

B, -0.0647 0.0462 -1.4004 0.0705*

B3 -0.0422 0.0657 -0.6423 0.1175

B4 -0.5984 0.0397 -15.0730 0.0012%**
R-squared 0.2092 F-statistic 7.3667
Adjusted R-squared 0.1867 Prob.(F-statistic) 0.0000

U8 : Balanced Panel Observation: 1,539 and Cross-section included: 171
wuudnaes : (Eit+1 — Ei)/Bir = Bo + B1DPC; X ADIV; + B,DNC; X ADIV;; + B3ROE; ¢ + B4(Ei; — Ejt—1)/Bit—1 + &i¢

X % | AAITEAUTEENAYT 1%, 5% Wag 10% mUa1iU

WIaNATUIAdUUTEANTURIRAMUTBATE wWHaEAWUTNUINNSUABUWIaIN15918kuduNa LY

v v &

nsaNdutunaliudu (ppc, x apv,,) LfidedAgynisadfifisanefagesurganudunusaonis

o o aa v

Waguwlasilslueuan wuheriuiudnsmanauwnuvesiiionu (Rog,) MldiTeddgynsadifdu

7

nswldsunlasmlslusuianveananis sgrelsimunisiasuslainisnedutunalunsalnduiuna

'
o v aaa v o ¢

anad (DNG;, x ADIV;,) HitlodAgmsataniuansnuduiusaonisiasullasilsluouian Wesainda

o
v '

wussananfinsiiddeyaanizAtau (Negative Changes) Anduusyans B, Afliasowanaiduau

U

A a v a

Faiauleadn Tunsalfusdninisaredudunasnas N15anasvean1siua suwlad vaaduduna

o t%

\B9au (Reducing of Negative Changes) 1udayaazisunuiliumilsiianaslusuianveianis

[ [

Fapnuduiusaenanddvddynadfnisesay 10 luvaefdiuusniual Autocorelation WU

a o o o

\BUEY ((Ej, — Eier)/Bieer) HAudURUSSaveg1alidodiAgmisadainsosas 1 dumlslueuinnves

<

nan13
Han15398919R unansliingn nsiudsuulasnisdneliudunaidudyauasiounils
Tueuianvasians wnglunsdidudunainisususanasnndneunt sulunsaduayuuuifa

v

Information Content of Dividend nam@e fuimslinisidsuwlasnsieiutunavesfianinduy
w3esilolunmsdsdyyruasviouiansmsandunuluewianvesians sgrelsinunisdsdyyiu
o8 UIMIUY Tinansenuwuveanuns (Asymmetric Effect) n30919na131031 §usmsidents

nznisusvandutunalueseadioasvisuwinldunanisadunuluaunanuesianis
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A15199 5 HanSUSEUNUAELUTEANTURIMUUTIRDIRIBATIAN AIE7D Fixed-effect Panel OLS

Coefficient Std. Error t-Statistic Prob.
a 0.0165 0.0946 0.1744 0.1381
oy -0.0781 0.0876 -0.8916 0.8741
oy -0.0563 0.0757 -0.7437 0.2288
Y1 -0.0889 0.0656 -1.3552 0.0202**
Y2 0.0619 0.0325 1.9046 0.0116**
Y3 0.1307 0.0846 1.5449 0.0208**
Ya 0.2356 0.131 1.7985 0.0213**
A -0.6462 0.0659 -9.8058 0.0000***
Ay 0.3527 0.1608 2.1934 0.0291**
As 0.7994 0.0372 21.4892 0.0000***
Aq 0.1367 0.0081 16.8765 0.0000***
R-squared 0.2902 F-statistic 28.6834
Adjusted R-squared 0.2859 Prob.(F-statistic) 0.0000

8L : Balanced Panel Observation: 1,539 and Cross-section included: 171

WUUTIRB(E; 41 — Eir)/Big = & + oy (DPC; X ADIV;,) + o, (DNC; X ADIV; ) + (y; + Y, NDFE;; +
ysNDFE;, X DFE;, + y,PDFE;, X DFE;,) X DFE;; + (A, + A,NCE;; + A;NCE;, X CE;; + A,PCE;, X CE;;) X CE;; + &,

X XX X AR AUNEEIRUN 1%, 5% Wag 10% MIUaey

nsanUsIENa

av =

MITelAnwANUFUTUSSENIINsasuwUaatulunadumlslusuianveaianis Fadu

N1sNAABUALNAZIU Information Content of Dividend d15usysAansldnisidsuwdasuleuieduy

<, 44' i 1%

natduiaseslodsdyamasvounwildumlslusuianvesfanimield Tuansnfiaulunainiul

Yayaiasidegdliviniisndiu wenaintdu wuuiaeuasyglanldlunisfnwdaunsanivay

Y

Wouly Mean Reversion va4filsr03ian1s Melugvuuuilandudadu uagilsddunionsifin ua

nsAnwmuitguuuuilsidundentdlunmsaivaungAnssudsnanvesriils Snaseseduladidgynia
atiAveIHANTSANY) Teaenaneaiutanunuras Grullon et al. (2005) kag Choi et al. (2011)

NANTISANWINILLUUIIADNTIAY NUANUFUNUSTEMINNsdsusUandutiunanunilsly

'
= '

auIANYDIAINTS lnzlunsaivisnineiulunaanaadiafisuiulneunt Feianuladnduims
oradenldulevedunaiduniesdiodadyaadasisae wnglunsdifesnisudwnieseyuues

n1sAmnIsaianilslueuiAnvesianis nan1sfnwidisduatuanunged Dividend Signaling uag
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aonAdestuNLAITeuea Nissim & Ziv (2001) Aimuauidenls Mean Reversion feuuudiasudadu
waznansAnyiluuTueszmAlneilsildmunuieuludiina (Hangsasuta, 2015; Kulkanya, 2010)
o819l5finu 1an13mIUAL Mean Reversion vasiilsaenndostunndnvuzidesedng ua
nsfnwaInkuassmeasdn ndulinundngufiaduayuanuduiusiidu deaeandosty
Kan15398704 Grullon et al. (2005) usii1ael#35luns@nuwiiiuand sty uenainifu n1sufias
aunfig1u Information Content of Dividend vess113deil \Dunsiiuvdngrudasedndiiaduayu
9] Dividend Irrelevant ¥4 Miller and Modigliani (1961) uagasviouiaUsz@nsnmseaunans
(Semi-strong Form Efficiency) 2awmaiananninduvissemalne ndafie dnawuliansalddeya
Fmasimeunigassuzlunsihilsifuundld defunudrsiudunsfiamdngrudaszdndly
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ABSTRACT

This research was to examine eco-efficiency in agroforestry system of 60 farmers in
Uttaradit province. The analysis approach in this study was conducted using Data Envelopment
Analysis Program (DEAP) as an analysis for comparison between marginal revenue or net profit
and production inputs effecting on environment. The results found that eco-efficiency in
agroforestry system was negatively relative in the commercial agricultural production system,
food security and environmental cost accounting. These results are shown that a high
commercial agricultural production area would have a low level of eco-efficiency (54.67%).
However, the lower commercial agricultural production area would have a higher level of eco-
efficiency (72.72% and 81.85%). It could be concluded that farmers can make decision for

balancing between agricultural land management and natural resources conservation.

Keywords: Agroforestry System, Eco-efficiency, Data Envelopment Analysis Program (DEAP)
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NANTENURDAILINADY (Input) (MaLTsaUABAILINADN)

- Aldaglunisguaiouandos/MinuafivasfouroudouazuafiuiiAniuly vn/ls
- fruyunslaleagyiounansenuANNALALYTAlvedAY vn/ls
- Funumslithagiioudymnnizsouds vn/ls
- AlgTemesuaUUaendeaunIN v/
- fuvsdndruresanusiuasmia A e ua LI aNeN 9T e s Sovaz

2. nan1UsB UYL ANSAWTITALATEERAVDITEUUIUNEAT 2.9A5ANE
2.1 doyanaly
Toyaiiugiuresnunsnsiivun@nuiisiuauiann 60 Ada3eu Asouaay 3 8o
louA gneiles suatusuuvy 20 ASIT0U S1ABRULS d1UakNa 20 ATITEULALE1LNDYI
Uan duaunawg 20 ARFeu TeazdunveinsinmanninasUaifdmssaunldfinised 2 diu
eaziBealuisiaziadoiiuasnananuaniseaziBenlunsed 3 - 7 uaranmsanudvesany

fupeems nstdusylevd wavauvasnsde amnsaagulacimsned 8



164

¥
~

A199N 2 ﬁﬁa;&awummaqmwmi

&3

wiluyl wunlpas

faus Adingn Agegn Anady S.D.
FUatIUAIIUIVIY
- qupituitenu (15) 14 70 36.62 19.68
- ANIANYIZIEn Usgay Usyeym3 - -
- 918wnunIng (@) 35 70 55.25 20.95
- PUENNTNATIFOU (AL) 3 7 5 2.68
- PWIULTIUATIFOU (AL) 2 il 2 0.85
QIR TR
- qupituitanu (15) 11 50 31.91 12.93
- ANSANWIEIAR Uszau UIyayes - -
- 91gnunIng (T) 40 72 58.46 30.86
- PIUFNTNATITOU (AL) 3 6 5 1.61
- PWULTIUATIFOU (AL) 1 il 3 1.35
FIUAUNNYN
- quniiuiiau (19) 3 a3 15 10.93
- ANSANYIEIER Uszay VG - -
- 91gnunsng (¥) 43 69 52 28.94
- PUFNTNATITOU (AL) 4 7 6 271
- PIULTIUATITOU (L) 2 5 3 1.65
394 (A521391) 60
m31eit 3 Teyauluisvesssdnsunasesdusiosiu 3 wis (UmseTeudszanay)
fuus Adng  Agega  Anwde S.D.
- uUsTnamsguadaunden/Miavaiiy 200,000 300,000 250,000 50,000
- dnnulaseinsnsquadswanden/mdnuaiiv 15 20 15 5
- dnufidrsalasimsnisquadanden/Minuaiiv 150 340 230 99
as1edl 4 %az,damsﬁmﬁﬂmimmumwm 60 318
AuUs Adngn  Aigegn  Aede S.D.
- v-w'ﬂ%fdms[,uﬂﬁ@,l,a%LL'mé’au/ﬁﬁmmﬁw wn/ls) 1,694 8,560 4,528 1,025.25
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15197 5 ayuteyatifuiduasnandasdiuatiua iy
Aauds Avngn  Aigegn  Aede S.D.
Yadeuugn
- funumslddewndl (um/ls) 0 24,540 15,250 8,545
- AlgTeauguw (L/asisen/d) 1,850 4,500 3,405 1,264
- fuumsldh (wm/ls) 0 16,500 7,002 6,258
- funuMIIaNIvendewaruaiiy (Un/ls) 10,560 46,890 34,650 5,487
- dnduaildtieomnsiivinnannuneasde  14.29 100 61.31 21.68
Aldseemsimunvesniadou (Gagaz)
NANER
- flsaugvidsiels (Um) 14,0930 163,107.30 87,677.29 46,783.68
- s1¢ldannsaeAsuau (U1n/ls) 8,428 24,560 14,340 7,560
393 (AFT01) 20
VUGG * ANNITANYIVOL 1AV T‘Wém arAly (2561)
A5147 6 aydeyaladetiduasnandnduausing
AuUs A1engn GUGEGT) Anade S.D.

Yaduian
- frunumslddewadl (un/ls) 10,500 32,540 25,144 8,524
- AlgTeauguw (L/asiseu/d) 1,200 8,560 4,402 3,540
- Fununislid (wm/ls) 3,540 10,230 8,341 3,620
- fununsIamsvesdenasiaiiny (Ln/ls) 11,300 39,720 24,457 9,458
- dndualdigemnsiiinmnaanunens 14.29 57.14 36.31 15.18
yesndeusold9eemsLaue
ASIToU (Fovay)
NS
- flsswgndeols (U) 7592082  392,063.52 219,044.79 107,671.22
- s1¢ldanmsaeasueu (U1n/ls) 5,452" 8,546 7,345 1,292

s (A521501) 20

MR * 3INMIANWIVRN Ayauvgy Whadd wavany (2562)
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M990 7 asuteyadaduiidinaznandniiuauiang

AuUs A A1gegn Anade S.D.
Yadeiingn
- sununstidend (un/ls) 0 11,300 8,971 2,186
- mlgAngauguamn (L/aiseu/d) 0 2,590 1,500 950
- Fuyunslith wm/ls) 2,640 8,740 5,474 1,624
- funuUNsInNsTendsuasuany (Un/ls) 9,500 20,500 18,002 1,868
- dndmeldTeemsivnninanimnunsves  57.14 100 71.43 15.76
aiSeuserddseneeeiadou Govaz)
RIARE
- Mlsswanssials (Um) 8,430.43  324,230.71 124,766.98 118,762.12
- swldnnisvaweasusu (Un/ls) 2,922 7,890 5,419 1,114

393 (AFA1501) 20
VANV * INNISANWITEY MAnus Tndag wazany (2562)
ms1eil 8 agudeyaruiuamnee s fRmsldusslemitazamnudasnad
§a¥¥n Souasz

FUATIUAIULIUIY
1. dnduniauFeuiivinnruiizesauulng 41.67
2. dndnuasiFouildldliusslovitu q venainenmsuazen 29.17
3, dndhundiSouiildldlduseleninnaununens 8.33
8. fndupdudeuitldfiinasilunindende wlaremsideuarenuasaonde 37.50
5. drdurtaSeuiiliimsdendeussBlaremnsliesummdnlamnmsuslnre st fu 41.67
6. ndrunsiSouiimseneamnuimuuilanomsantignisu 45.83
7. dndhuniiFeudildunutismdeuazaduayuiuoisnnmhsauaeuen 41.67
fuausna
1. dnduniaSeunivinauiizesayulns 83.33
2. dndnuesiFouildldldusslovitu q uenainenmsuazen 83.33
3. dndhundiSouiillldlivseleninnaiuiunns 75.00
4. fnehundaudeuitldiinasilunisdende wlaremsideuarennuasUaonde 87.50
5. drdurtaSeuitliimsdendeussBlaremnslresummmdnlamnmsuslnre s fu 87.50
6. dadunsiGoudiimsieneamuimuuilaaomsantigienvy 58.33
7. dndhuniiFeudildunudismdeuazatuayuiuoisnnmhsuaeuen 45.83
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1571970 8 (5id)

PRy Sovaz
FTUAUNNYN
1. dnduniaFeuiivinauiizesayulng 16.67
2. dndnumsiFoudlililivsslovitu 9 uenainenmsuazen 25.00
3. dnduaiiSeuiilllilivssloninnaiuununs 0.00
a. dnehunsaSoudilifinasilumsidende WlaromsiiiinruavenauasUaende 25.00
5. draunidouiliimsdenteusruslnromsliesunimdnlnmnmsuslnrommtng fu - 29.17
6. dadauniGouiimsieveamuimuuilnaomsantngio vy 95.83
7. dndhuniiFoudiléunhomdeuaratuauiuomisanmisauneuen 50.00

394 60

2.2 Ui::ﬁ‘w%mwL%aﬁmmﬂwgﬁwmﬁuﬁﬁnm

mamiﬁﬂmﬂix%m%mwﬁﬁﬁL’mmwgﬁwaaLﬂwmﬂﬂu'ﬁuﬁ 3 A1UA AUWUUTIRLY
Data Envelopment Analysis (DEA) Tngl43% Output-orientation (Maximize Output) Tnefin1senuan
14 d0auui Constant Returns to Scale (CRS) d9nsinwndsillfidenlddoauu CrRS Tnsauuily
nwmsnsldfidedialunsuimsdanstiadoiduasdanisnandn o sefufivangay dmnsei 9

1nA15199 10 lefasandisudisussninefiuiinuindadiuvenald (Output) 7i
ofurelay Mlssmgnisiels uagoldanmisuaweaiiveu isuiufunudawndesiesuislag
Furumslidend duyuauamm fununislih wasfuunsmstdaveadeuasuafiv uardadau
Alddeduemsfiinanauunuateseiideudeailidieduemsimuavesaiudou luiiud
dvathusuuviidszansmwdsinaasvgiannfignfeadsfovas 81.85 sosasunfuiiud

fuauwgFiianadeSesay 72.72 wagiuidvaulyairnaiesesay 54.67

A1919% 9 WANITIATIBATILNALATYFRITERNEAINIIUSB U UTUT 3 fua

UszAnSnmdetivaasegia (Fovaz)

fua — — .
ATLRR[Y ANEN ANENEN S.D.
1. AuatIuAuLIY 81.85 38.74 100 22.22
2. Gﬂ’wama‘wcyw 72.72 26.02 100 25.60

3. Gﬁ‘uamjyﬂva 54.67 9.02 100 39.40
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2.3 MIUSEUNEUUTEANEA WA TALATEIAINUALUSNITUTMNTIANTEIUIULNYAT
WelUSeuLieuUseanan e lnaAs¥giaiun1s UM SIANISEIUILNYATVD AN AT

Ty 3 HuAdnY) fan1571991 10 AILTTNITNAAOUNIEDA F test wudn tnwmsnsndentdanglunmsgua

[ a a a

duwndeuviendnuaivgeinnuduiusiuAlssavenmdednaasugiags egrdiduddgymeata
7 o syauauBeliudesas 95 aguladn nwnsnsniinisawmulunisguadewinden asvieuliiuds

Uszdnsamlunsdanisiudawedenfigaiunulude venaniidededuanugnisduandnuie

al 4 ﬁ’[’ydd

nsinulasanseudsndsuludaasveulmdiunsanuiiuseansanlunisinnisiudawindey

guuiulpelanuduiusedrdidudAgyneatia o seiuanuweliudesay 95

o

A13197 10 ANUANITUSVRIUTEANTN M TNAATEEAITUNITUIIITANITAIUINNNYAT

NMSUIMITIANITAIUIUNGEAT FIUIUNYAINT Uszansnw (ovay)

1. Aldneluguadauanden/mdnuaiv F-statistic=20.52 d.f. 2; Sig= 0.05"
N 2,000 /L3 7 55.20
2,000-3,000 U/15 14 64.29
1A 3,000 v/ls 16 80.60
Aade 80.64

2. maduaudnviodhulassnisduandey F-statistic=15.53 d.f. 2; Sig= 0.05"
Huaundin 23 80.84
laluaandn 14 60.83
Aade 75.90

o

* JodAgn19ads o szauauTeiuioras 95

2.4 MaUieudisulszansnwdsiivaArsegianuaulsuleuigvesasdnsunasasdiu

y a
nadau

WorFeuisulseansnmidadineasugiaiuulouigvesesdnsunasesdiuyiosdiu A

£% aa

A15199 11 A28TTN1INAAOUNINEAR F test wuldn asdnsUnasesdiniesdundanldanslunisgua

' °o w

duwindeuriendnuaivgelinnuduiusiuAlssavanmednaasugiags egndiduddgmeatsa
a sgRuAIdeiuTesaz 95 asulad asdnsunasesdiuiesdiuiidinisamulunisguaduindey

a

azvouliiuisUszansnmlunisinnisiudsnndeufia@unuliie uenainiiduulasensau
N13QUARINADUNTEMIALA N YLar TIUIUE LUN1TIULATINITAIUNTALAT WINA BL/MIRNAT B VDS

I3 ' Yy a & a o v v @ e = a a Y v a v oo X
asrnsunAsasduviestuludanasieuliiuisnnuiiuseansamlunisdanisivdaindeuigedu

LU
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A13197 11 anuduiusvesUssansnmidslinaasugiatiuulevisansunasesdiuyiaau

ATUIUITIANTAIUIUNGEAT I Uszdnsnw (3oeaz)
WNEAINT

1. W’dssmmmi@LLa?{aLmﬁam/ﬁﬁﬂuaﬁﬁy F-statistic=19.56 d.f. 2; Sig= 0.06°
N1 250,000 U/ 8 55.89
250,000-270,000 Uw/U 13 75.29
11nN31 270,000 VI/U 16 80.80
Aady 84.54

2. ai’m’mimnmsaLLa?iaLmﬁam/ﬁﬁ@mﬂw F-statistic=18.13 d.f. 2; Sig= 0.05
i 10 Tsans/A 6 54.54
10-15 Tasan13/4 12 72.83
11nA71 15 lasenis/A 19 81.65
Aade 80.64

3. dmnudiinsulassnsguedanndes/mdnuaiiv F-statistic=16.59 d.f. 2; Sig= 0.04"
Nt 200 AW/A 9 64.74
200-250 A/ 12 72.53
111n31 250 AW/ 16 80.20
Anade 85.90

* JdpdAyneana w szduamuetusesay 95

2.5 MmadieuiisulszaniamiBednaasegianuaulsdeyadiuyanavaaununins

a o

WalTeuifiguuseaninmidadineasugiaiudeyadiuynnarainyning fam1se

o«

¥ '
&

7 12 92835N15NA@DUNGERRA F test WU LNWASNSNRIWIANUNLINAIT 50 15 Tanuduiusiu

o w a

AUsEdnS A mdallnaAsegiage eglidedAgnieada a sedvanuletusosay 95 asulii

nwmsnsidvueiufiaiuun aeveuliiudsssansanlunsianisivauindeuiigalunuluaae

1%
SN a = Y @ =2

wanNidinsAnwgauvesnensnskardwinkssulupiaungududdasvieuliiuds

9

A v

Anuiivsgansamlunsdnnisiviwedeunigauauiu lunmsetudiuduenginensninasy ou

Wiwinnwasnsiengiesvsiivssdnsamusyaniamdadumasugivganitnuasnsidenguin

Tuvagniunuaudnluasuseuliinuduiusiuuseansnmidelineiasygia
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A13197 12 anuduiusvesUss@ninmidsinamasugiatuuleuievesesrnsunasetdiurionu

ATUIRITIANITAIUIUNYAT FIUIUNEATINT Uszandnw (3oeaz)

1. Gummﬁuuﬁmu F-statistic=15.560 d.f. 2; Sig= 0.04"
indn 10 13 8 64.80
10-50 1¢ 24 70.89
1A 50 13 9 80.63
Aady 83.54

2. ylinsAnegen F-statistic=17.13 d.f. 2; Sig= 0.05"
Uszaufnen 19 68.54
I5euANY 8 79.83
USeyns 10 80.65
Aady 84.76

3. D1ELNYAINS F-statistic=15.59 d.f. 2; Sig= 0.04"
ndn 35 U 5 80.74
35-45 U 15 76.53
11nn31 45 1 17 68.20
Anade 81.95

4. PUUANITNATUTOU F-statistic=3.29 d.f. 2; Sig= 0.109
fndn 3 au 6 66.53
3-5 AU 20 71.18
11NN 5 AU 11 81.20
Anade 75.25

5. PIUIULSHIUATIS DU F-statistic=15.66 d.f. 2; Sig= 0.00°
FN3 3 A 6 66.53
3-5 AU 14 75.16
11NN 5 AU 17 80.72
Anade 78.50

* JdpdAysana w sEAuamuLtetuiosay 95
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nsefUENa

HAN1T3ATIENLATINTITEUTLANTNIMBITLIALATFAIVOITLUVIUNYAT 2.80TARNUEITNT
oudnuuiitnldl asdhuldhianuduiusassiuiufuanigiuresssiuarudutunishmanees
Bemdled anusiuassesiazuumsuImsiamsianedes Tngshuautyadszduanududu
nsvhmanuesdandedinniign msndaduluuduieiituiuneesuasdausuamsens
doviigaidiolinnsidnaieussdnnmidsdnmasgiafaiosiianfelonay 54.67 Tuvmed fud
muatusuuvsLazi vau gy danuidudunsihmanunadendedsesasan Tasiian
oWsIINAINATkaEsruUNIIansAuanden nuhiidussAvEamideineasesiauinnii
Tneftuiishuatumunmuwesiufisuaume fiadeUsyavEnmidsinmassgianiiiuiosas
81.85 WAy 72.72 MIUA1AU @8nAANUNIIANYIU8Y Gadanakis Yiorgos , Bennett Richard, Park
Julian and Areal Jose Francisco (2015) ﬁi’mﬂwﬁw%mwﬁhﬁLfmmwgﬁaﬂmsﬁ%mi Data Envelopment
Analysis (DEA) 8938 msfanaaziviouiiisunaliduassgaisuiudadonisndanieduindeu
yansinuasiinunsnsliluluiuil uaznisinumes Yaman inatan Ussfand Asandnwal Sa3e
TAviIUsEAA Yeyeysfs (2559) FndiuinhSoununsivinunsaunanuduniSouiiamutung
fupmmasnnriniiFeuiiugniindafios uenaniinsfnuues Hoskins (1990) Usiilufiufiinums
wuvanuasiunumvesiuliuaz lifamddysionissanevsmuggnia wasdleuvannmans
Y WNTNNTMANEAINTINEATIBLAL Femaradanayiliesutsaivaiiviliinuasnslu
fufiiuathumuueadassansnmdsdnaassgiagedan iesniaruvanatsvoauls
orgasulifonumuasgurluiuiifszuunsinmsdunadonsstaduuuandugusssuiiunis

o

afuayuanesdnsunasesduipsiusssuUstinalunsdnduandonluusas diignansss
LRGN

dwsunsdmaandfelild asduasuuazadiussgdaliinunsnsiuanudidyaenisi
NERSHANNAIY NM3RuafiuT Snwdwndewiisaieenuiua e mnslusseren Tnganua
ns@nwnuinnuasnsidaldsielunsguadawedengsinnuduiudsuaszansamdedneg
\swgiage masgluriesiiasdulouislunstiomdeldssnisandildaslunisguadwindey
ueniniiniasgmsaiussgdlalfinunsidiiulasimstunedeslfnniulnsomeinuasnsiiud
fenseansinuasInTIEHaNs ANy MU INERINsT1TlasIn sAsedeniussans amdsiineg
G AREN

meiseadately nsfnuiluadsdegneglidormuniiin lasinisideaslaildunansenuan
nsasuulasuesanmasugia Shsduile suardnanssnulaenssdefunLLALNANBULILYEY
Tasans wenndmstieseiarusoulmuediasinsd Rasanaestadofonalduasdununis
sdunilpefinsannmsfisiuazanasiiastiads fafumnaedinisfnwifmfumsfinsaniag
Hadenfeutufenanauunuiianasuazduyumsndniiiuty iesnluanunisaiaediadefaaes
ovrdinsUiuifinduiaranamouiu Sngrilfnunsnsmausunssniunsidosnanzaudsiu
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ABSTRACT

The goal of this research is to verify that the efficiency of the supply chain in the frozen
food industry of Thailand relates to Enterprise Resources Planning (ERP) systems, which are
independent variables, while the information from the demand and supply environment
provides mediator variables. Samples were collected from 234 small, medium, and enterprise
companies in the frozen food industry of Thailand. The respondents for this study are groups
of top executives, middle and operational management and employees utilized within the ERP
systems. The data were analyzed by using the Structural Equation Modeling (SEM) method and
differed in statistical coefficient, The result of regression weight studies significantly confirmed
that the ERP systems had a direct effect on supply chain performance. However, the demand
and supply environment also demonstrated indirect relationships with the supply chain
performance. In summary, organizations must integrate the model of Enterprise Resource
Planning by studying each situation of demand and supply. Furthermore, this model has
analyzed the potential of the industry resources for generating sustained competitive advantage

for the frozen food Industry in Thailand. Furthermore, the information of the demand and
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supply environment in the Enterprise Resource Planning (ERP) system confirmed the business

value chain in each process and increased the supply chain performance.

Keywords: Supply Chain Performance, Enterprise Resource Planning, Demand and Supply

Environment, Frozen Food

Background and Significance of the Research Problem

In 2017, the Office of the National Economic and Social Development Council positioned
Thailand’s frozen-food industry as a growing and valuable industry, with highly competitive
advantages for export. Nowadays, many industries rely on information technology, such as the
ERP system, to manage information from the demand and supply environment to gain a
competitive advantage. These organizations utilize both internal and external information to
collaborate with the demand and supply environment in order to achieve effective supply chain
management (Zhou, Dan, Ma, & Zhang, 2017). The frozen food industry in Thailand can improve
supply chain processes by collecting data from the work processes of various departments and
using them to increase efficiency of organizational resource planning (Yuan, Zhang, & He, 2015).
Information from each process can be integrated into an important database for executive
decision-making in order to achieve efficient operation and high-quality supply chain
management (Yang & Maxwell, 2011). All related departments must be able to analyze and
extract useful information from the demand and supply environment and use it to increase the
value chain and competitive advantages in the frozen food industry. Therefore, the information
from the demand and supply environment is important at the time the organization collects
data and creates the information database in order to analyze them for a decision support
system for all departments in order to improve the quality of the performance of the frozen
food industry in Thailand. Furthermore, the researchers Ince, Imamoglu, Keskin, Akgun, and Efe
(2013) considered the possibility of using data in ERP systems for resource planning to allocate
and track operations according to the demand and supply environment of each industry. In
addition, the research results showed that the ERP system can link various data in the
organization into the same database. It can reduce redundant workflows and reduce operational
errors, helping to solve problems in presenting information effectively. This allows the industry
to use ERP data and data from the supply and demand environment to effectively manage
processes throughout the supply chain. Moreover, the industry can use that information to gain

a sustainable competitive advantage to make their industry different than competitors according
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to theory a resource-based view (RBV) on the use of resources of an organization in four areas:

valuable, rare, inimitable, and non-substitutable.

Research Objectives

1. To study the performance of supply chains enhanced by the processes of the
enterprise resource planning system (ERP).

2. To confirm that the information from the ERP system, together with demand-and-
supply environment, are able to enhance and improve the performance of the supply chain in

the frozen food industry in Thailand.

Scope of Research

This study is focused on verifying that the efficiency of the supply chain relates to
enterprise resources planning (ERP) systems and the demand and supply environment, which
are independent variables, while the information from the demand and supply environment
provides mediator variables. This is information from the business environment related to
stakeholders from the demand side and supply side. It impacts from upstream to downstream.
The information from the demand and supply environment in the ERP system is a key
component of business to increase the opportunities to manage supply chain performance and
increase the competitive advantage (Diabat & Al-Salem, 2015). The samples and target
population groups were executives, middle managers, operational managers, and operators
collected from 234 small, medium, and enterprise companies in the frozen food industry of

Thailand. The data were analyzed by using the SEM (Structural Equation Modeling) method.

Hypothesis

ERP
Systems

Supply Chain
Performance

Figure 1 Research Framework
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Figure 1 shows the research hypothesis, and contains 3 hypotheses as follows:
H1: The ERP system has a positive effect on the demand and supply environment
H2: The demand and supply environment has a positive effect on supply chain performance

H3: The ERP system has a positive effect on supply chain performance

Research Methodology
A. Population and Sampling
ERP systems are utilized by top, middle, and operational management, along with
employees, and these groups were comprised of the respondents for this study, which focuses
on the frozen food industry in Thailand. The sample size for this study consisted of 234 subjects,
divided into 10 groups. The sample size was calculated according to the rules of a structural
equation model (SEM), which relies on the number of general independent parameters to
calculate the sample size. The ratio of the sample size to the number of independent
parameters is 10:1 The sampling distribution from each section of the frozen food industry is
based on the weighted proportions.
B. Research Tools
A questionnaire was obtained from literature review, and it contains three parts: ERP
System, Demand and Supply Environment, and Supply Chain Performance.
C. Variables
The questionnaire was developed from literature review in the area of ERP systems
and supply chain performance through demand and supply environments. The research model
was created with three main groups of latent variables. The first group of variables, ERP systems,
emphasized using information from the ERP system to enhance cooperation with others
(ERPOrg1), manage personnel rotation between departments to enhance knowledge and ability
of emplyees (ERPOrg2), and improve production capacity based on demand and supply
(ERPOrg3). The second group of variables, demand and supply environment, focused on how
the companies utilized the demand and supply information in customer relationship
management (DSERelal), communication management (DSEComm1), product and service
readiness (DSECusInfo), matching customer needs (DSECus), on-time delivery (DSETime1l), speed
and accuracy (DSETime2), and delivery quality and cost (DSEDeli). The third group of variables,

the firm’s benefit, involved improving supply chain performance in response to customer needs
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(SCPFlex1), improving the ERP system for supply chain performance (SCPFlex2), forecast
reliability (SCPRelil), and confidence in supply chain performance outcomes (SCPReli2).
D. Validity and Reliability
1) Content Validity Testing
The questionnaire was assessed and adjusted by five experts in this field according
to the 10C (Index of item-Objective Congruence) which refers to the consistency between
a question and its objective. Based on values between -1 and 1, each question that is content-
relevant will have an 10C index approaching 1. If any question has an IOC index below 0.7, it
needs to be revised (Rovinelli & Hambleton, 1976).
2) Convergent Validity
Convergent Validity with Confirmation Factor Analysis was measured by
the researchers. This research model meets the criterion, which demands that the value of
the factor loading must be greater than 0.6 (Hulland, 1999), and the AVE is greater than 0.5.
For this study, the factor loading values ranged from 0.57 to 0.89, while the squared
correlation values ranged from 0.090 to 0.618. Table 1 illustrates the construct model for

Convergent Validity testing with Confirmation Factor Analysis.

Table 1 Factor Loading of all Latent Variables

Variable Factor Loading AVE Variable Factor Loading AVE

ERP Systems 0.741 D&S Environment 0.84
ERPOrgl 0.80 DSERelal 0.65
ERPOrg2 0.89 DSEComm1 0.57
ERPOrg3 0.89 DSECusInfo 0.75
SC Performance 0.482 DSECus 0.77
SCPFlex1 0.88 DSETimel 0.71
SCPFlex2 0.85 DSETime2 0.78
SCPRelil 0.77 DSEDeli 0.61

SCPReli2 0.75

3) Discriminant Validity
The assessment of discriminant validity was estimated by comparing the Average

Variance Extracted (AVE) value, with the square of the correlation between variables. Fornell
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and Larcker (1981)) suggested that the values of the square root of AVE should be higher than
values of the square of the correlation which, as mentioned, supports the discriminant validity

(Andreev, Heart, Maoz, & Pliskin, 2009).
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Figure 2 Confirmation Factor Analysis

Figure 2 shows a diagram of the test model, which utilizes ERP System, Demand and
Supply Environment, and Supply Chain Performance and is then evaluated by confirmatory
factor analysis.

4) Multicollinearity Testing
This regression analysis has limitations on each variable, none of which may be
related to other variables. This is tested by using The Tolerance and Variance Inflation Factor
(VIF) mensuration. The Tolerance must be more than 0.1, or VIF must be less than 10 (VIF =1/
Tolerance) to admit a no-multicollinearity-problem conclusion. Regarding this, Multicollinearity
testing for unrelated relationships between variables via the Variance Instruction Factor (VIF)
with values between 1.238 - 3.235 indicated that there was no multicollinearity between

variables.
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5) Reliability Testing

Reliability testing is used to measure reliability in the qualification of measurement
scales and factors used in preparation of information, and it is related to the relationship among
individual items in the scale of Cronbach’s alpha coefficients to set the reliability scale. If the
result of the Cronbach’s alpha testing is equal to or higher than 0.7, then the answer has
conformity (George & Mallery, 2003). Reliability was tested twice in this study. The first test
involved sampling 30 questionnaires in order to improve the definitions in which the test results
were less than 0.7. The second test was performed after all sampling data were collected;

reliability testing was performed again.

Results

The Construct Model

The model was created to measure both direct and indirect positive effects of the ERP
system on supply chain performance through the demand and supply environment.

The results of tested standardized direct effect, indirect effect, and total direct effects

are shown in Table 2.

Table 2 Standardized Direct Effect, Indirect Effect and Total Effects among variables.

Standardized Standardized Standardized
Direct Effect Indirect Effect Total Effects

R” ERP DSE SCP ERP DSE SCP ERP DSE SCP

ERP - - - - - - - - - -
DSE  .090 | .300 - - - - - 300 - -
SCP 618 | .491  .484 - 145 - - 636 .484 -

Table 3 shows that at a statistically significant level of 0.05, the ERP system has direct
effect on the demand and supply environment = 0.300, on supply chain performance = 0.491,
and that it has a total effect on supply chain performance = 0.636, whereas the demand and
supply environment have direct effect on supply chain performance = 0.484.

The result leads to the conclusion that the ERP system affects the supply chain performance

through the demand and supply environment.
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CMIN/DF = 2.956, GFI = 0.920, AGFI = 0.847, RMSEA = 0.092, NFI = 0.927
Figure 3 Research Model Results

Figure 3 shows the results of the three latent model tests evaluated by structural
equation modeling. Based on the assessment, the model is a good fit, represented as follows:
Chi-Square = 162.583, df = 55, CMIN/DF = 2.956, GFI = 0.920, AGFI = 0.847, NFI = 0.927, CFI =
0.949, RMR = 0.082, RMSEA = 0.092 (PCLOSE = 0.000), and Hoelter = 118 (0.01). Therefore, the
structural equation model is accepted. The results from the measurement model show in

Table 3.

Table 3 Assessing the model fit indicators

Indicator Value
Chi-square/Degree of freedom (CMIN/df) 2.956
Goodness of Fit Index (GFI) 0.920
Adjusted Goodness of Fit Index (AGFI) 0.847
The Root Mean Square Error of Approximation (RMSEA) 0.092
Normed Fit Index (NFI) 0.927

Comparative Fit Index (CFI) 0.949
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Hypothesis Result
The hypothesis of this study was tested by Structural Equation Models (SEM). To
determine the presence of mediating the effect, the path coefficient was compared between
the model with and without the mediating variable, which was demand and supply environment
in this study. The hypothesis test results show that:
H1: The ERP System has a positive effect on the demand and supply environment.
This hypothesis is supported by standard regression weight of 0.30 (p < 0.5).
H2: The demand and supply environment has a positive effect on supply chain
performance. This hypothesis is supported by a standard regression weight of 0.48 (p < 0.5).
H3: The ERP System has a positive effect on supply chain performance. This hypothesis
is supported by a standard regression weight of 0.49 (p < 0.5).

Conclusions

This research focused on testing the factors of supply chain performance and utilization
of the ERP system through a demand and supply environment based on the hypotheses set
forth in H1, H2, and H3. Results from analysis of 234 small-size, medium-size, and large-size
enterprises (illustrated in Figure 2) show that the operational factors of the supply chain must
also consider the demand and the environment of supply. Each department uses information
from ERP system in coordination with information about the demand and supply environment.
Therefore, the organization will be able to improve the performance of the supply chain of the

frozen food industry in Thailand by 24% (Ince et al., 2013).

Discussion

The result indicates that information about the demand and supply environment, which
is utilized in the ERP system, affects supply chain performance, and therefore, provides a
competitive advantage to the Thailand frozen food industry (Tonsakun-aree, Juturat, &
Kuntonbutr, 2020). This information can be used for supply chain performance enhancement,
starting from the preparation of sufficient raw materials. Further, it can save in manufacturing
costs for production and services, and improve delivery time and performance (Ince et al., 2013).
This can increase overall efficiency and create positive business collaboration opportunities
among entities in the frozen food industry in Thailand. The frozen food industry in Thailand
must accelerate the development of processes within the supply chain. By collecting data from

work processes in various departments, it helps organizational resource planning for efficiency
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and information of each process. It can be used as an important database to support decision-
making for the efficient operation of the quality of the interjection chain. Therefore, the
information of the demand and supply environment in the ERP system of each industry can
increase the supply chain performance. This confirms the resource-based view (RBV) theory
regarding the use of resources of an organization in four areas: valuable, rare, inimitable, and
non-substitutable (J. Barney, 1991). Thus, all parties concerned must be able to extract
information from the demand and supply of the environment, as well as analyze and synthesize

in order to make the best use of the information.

Suggestions:

This result of this research indicates that, the demand and supply environment in the
ERP system affects the efficiency of the supply chain and creates competitive advantages,
especially for the frozen food industry in Thailand. ERP includes all components of the
communication within the organization and enables each subdivision to share information
necessary for effective operation. It also enhances the best decision-making, improves
competitive advantage, and increases the value added to the entire supply chain. This is
supported by Diabat et al. (2017). Furthermore, the information of the ERP System facilitates
the utilization process of the organization’s resource planning. The information from the
demand and supply environment are applied to improve the resource management
effectiveness and increase competitive advantage (Tonsakun-aree, Juturat, & Kuntonbutr, 2021).
The recommendation of future research include that the researcher may bring other information
and more studies to measure the capacity of each variable to optimize supply chain, starting
from the preparation of sufficient raw materials to meet the production requirements process
of the stakeholders. The supply chain performance arrangement can also save production and
service costs. It can improve delivery times and efficiency (Ince et al., 2013)), and create positive
business cooperation opportunities with agencies in the frozen food industry in Thailand. If the
new research leads to the competitive advantage of other industries, then one would want to

apply this concept for further operation and analysis of related situations.

References
Andreev, P., Heart, T., Maoz, H., & Pliskin, N. (2009). Validating formative partial least squares
(PLS) models: methodological review and empirical illustration. ICIS 2009 proceedings, 193.



The Effect of Supply Chain Performance through a Demand and Supply 183

Diabat, A., & Al-Salem, M. (2015). An integrated supply chain problem with environmental
considerations. International Journal of Production Economics, 164, 330-338.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable
variables and measurement error. Journal of marketing research, 18(1), 39-50.

George, D., & Mallery, P. (2003). Reliability test, SPSS for Windows step by step: A Simple Guide
and Reference, 4th Edn., Chapter 18. In: Allyn & Bacon, Boston.

Hulland, J. (1999). Use of partial least squares (PLS) in strategic management research: A
review of four recent studies. Strategic Management Journal, 20(2), 195-204.

Ince, H., Imamoslu, S. Z., Keskin, H., Akgun, A., & Efe, M. N. (2013). The impact of ERP systems
and supply chain management practices on firm performance: case of Turkish
companies. Procedia-Social and Behavioral Sciences, 99, 1124-1133.

Rovinelli, R. J., & Hambleton, R. K. (1976). On the use of content specialists in the assessment
of criterion-referenced test item validity. Retrieved from https://eric.ed.cov/?id=ED121845

Tonsakun-aree, C., Juturat, N., & Kuntonbutr, C. (2020). Integration of information in the ERP
System affecting the efficiency of the Supply Chain Performance of the frozen food
industy in Thailand. Kasem Bundit Engineering Journal, 10(2), 1-11.

Tonsakun-aree, C., Juturat, N., & Kuntonbutr, C. (2021). Enterprise Resource Planning Systems
and Information Capabilities: Increasing Supply Chain Performance in Thailand’s
Frozen Food Industry. Paper presented at the 2021 6th International Conference on
Business and Industrial Research (ICBIR).

Yang, T.-M., & Maxwell, T. A. (2011). Information-sharing in public organizations: A literature
review of interpersonal, intra-organizational and inter-organizational success factors.
Government Information Quarterly, 28(2), 164-175.

Yuan, X., Zhang, Y., & He, B. (2015). Study on Enterprise Informationization: Model Selection
and Path. Advances in Management and Applied Economics, 5(4), 11.

Zhou, M., Dan, B., Ma, S., & Zhang, X. (2017). Supply chain coordination with information
sharing: The informational advantage of GPOs. European Journal of Operational

Research, 256(3), 785-802.

Acknowledgment
This article is a part of Ph.D. dissertation, Faculty of Business Administration (Information

System), Rajamangala University of Technology Thanyaburi.



FAIATHFAIANSUALNALNTNITINNT
N 9 altiun 2 nsngrAu-suneAu 2565

Journal of Economics and Management Strategy
Vol. 9, No. 2, July-December 2022

ce
2
m&
=p.
Q.
Lo
=
)]
3.
®
o]
o)
=
x
®
ece.
ho))}
it}
i)

vvasntnululangunnwamiuas

(Factors Affecting Well-Being of Employees in Bangkok)

S9AMIN SUYAMNUG' Az YAms daudnd’

Angkana Thananupappun1 and Chudapon Sonpukdee2

Received: October 5, 2021
Revised: March 28, 2022
Accepted: April 22, 2022

unAnge

msiTeedsiliinguszasdifio (1) Anwiladedssrnsmans Jadedumsoeuuazuiiay ot
AuRuAMTInN1TY Tadeanuegadauueminauluuaniannmuas (2) Wisuiiiguanueg
aflguveandnauluanunnumiuas Iuunaudadeussrinsmans uazaudadeniseouuas

raa

wilduvoandnauluwaniunnumuas (3) Anvidadesiuaunniiniinaneaiuegfdauues

d
yineuluangannuues nguiiegeild de wiinnuihouluwsngaymasnues $1uay 400 Au
Ausrusmdeyalaslduuuasuau Tinszvideyalasldadfdonssam ldun drnnud Aesas
Aaufoauunsgu wazadfidseyunu 1iun mInaaeuriadsvesssrnsassyn MslATzn
ANULUTUTIU LazMsleEinsanneengal fisysuddynsadi 0.05

HaN1533enud Jaduina sgldnaiou n1sliyns eg9u funtsny deaseanuegdlay

a

Ldunnaneiu diwdadeeny anuniwausa Iwuaundntupinsow wugiisluasiseu seiu
NSANYT UWHUNIY ANBAEN1TINNY NTBaunIng Fuiukuesy nsevil dwaseauegfilgy

waneinafy wazdadeaunindindwmasienainuegAdavvemadnanuluwaniuvmnuniuas luitenig
Weatu laun anudnmiiuazduadusu nanouwnuilyAsssukasieams anyazn1suTmITNy

an1nn15vey anunilaluesdnis warANANAATENINSULASTINA U

AIAIAY: NI1500N AUNIMTIANITYNIY ARy

! 919158 AERaUAEAILAZINENAERT URTINGIRENEATAIENT INYUYAMILWIUEL
Lecturer, Faculty of Liberal Arts and Science, Kasetsart University, Kamphaeng Saen Campus.
E-mail: angkana.t@ku.th

2 fuseiusussaia 9138 AugRaumansuasinenaans ininedeinunsmans Inenuafiuneua
Corresponding Author, Lecturer, Faculty of Liberal Arts and Science, Kasetsart University,

Kamphaeng Saen Campus. E-mail: chudapon220331@gmail.com



185 890 SUMNINIUG Uay YAINT FOuUINA

ABSTRACT

This research aimed to (1) study demographic factors, savings and debts factors, quality
of work life factors, and factors of well-being (2) compare the well-being of office workers in
Bangkok, classified by demographic, savings and debts factors, and (3) study the factors of quality
of life affecting well-being of office workers in Bangkok. Samples of the research are 400 office
workers working in Bangkok. Questionnaire was used to collect data. Data were analyzed using
descriptive statistics, namely frequency, percentage, and standard deviation, and inferential
statistics, namely T-test, One-way ANOVA, and Multiple Regression at level of significance 0.05.

There are no different in the sample’s attitude in the respect of well-being in these
matters; gender, income, number of children, working experiences and job position. On the
other hand, the research found that age, marital status, number of household members, number
of household dependents, education level, work department, employment characteristics,
savings, amount of savings, and debt burden, make a difference in sample’s attitude in well-being.

The research also found that career growth, adequate and fair compensation,
management structure, safe and healthy working environment, organizational pride, total life

space, are affecting well-being of office workers in Bangkok in the same direction.

Keywords: Saving, Quality of Work Life, Well-being
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ANenIMBIYAAINT ANATIMT LA UATILITY APUFUNUSTENINUARS ANBUENITUINISNY
ANUANAATENINIULAETInAILR Anunlilaluesing dawaseniuetflay

Wnsaiiunsidy
Tunauil 1 MsfneIdulanenaIsuIRANgE])

raa

n1sfnwdadendmadonnusgfiguraminanuluuansivmumiuas dunda nguduay

Y
NMAMAYITEY UazLdLARIl
1.1 wwiRnkagngeiediunisesy

A590Y U184 @UAaURIT18lAASIS BULALTIETNYIN TAUIUFIUNWAEIINI18 et

¢
a R

Seni1dueay (ARINAl 298NN, 2559 karInlied gnds wazAue, 2561)

1
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NOuN15UIINALUUI935T39 (Life Cycle Theory of Consumption) ¥4 Modigliani and
Brumberg (1954) $1afialu afqmel 2aduaim (2559) Wungefn1suilaauuuies@infieduienis
UslnAuazn1seeunduiusivyicionie) esuieinisiyananieniusouneneusnein1suslaalv
T3 URRentTInvewnu Insyaravzdselindnannisiinuuwasinisiivesuaunseiundeneny
nsuslaandsniudesenfutueeufiavauliludiuiariorinny wasyaaaaiansavinisgdulaus
sodliiuselinaonyetin

1.2 uwifAnnasngufnefunildu
=P = a = R ' v a ' Y
sgvdldu vunefs nseeuninaudifeaildinglunisaulaauslaauinnitsels 1y
gonduiliinainnisgdunionslddude udadaldldviedrsedu Feausamuanduduiuiud
1 v < [ v aw = o I DAY [ CJ L4 a ¢ =
wiwaulduasluiuseyniundesinistrssauliuniuluniends (efgniad andani, 2550 waziuiun
Uantgay, 2543)

£

algniayil andei (2550) Iduunuseinnvewmilduduunauingusvasdnisidy laun 1)

a v

wiliiionsgulaauilaa WunisdBuandieldirglunisdeduigulaauilnaludinusydriu 2) niliiedn

@ o

RERRGE LfJumifjlﬁaﬁ'lma%fwﬁagaﬂﬁ’au'§aLﬂuﬂﬂ§%aﬁa§J91ﬁaLL‘UUW%N'aut.‘f]umﬂ \dlerioudnse
siivndsusosud fogendefusanmanuiinduiuningifyarigatu uay 3) wiliftensasu
Usenousne wiilensin wasniiflensasuigsiavieUsznovendn
13 wnAnuaznguifeiununm@islunsinu

A mFInlunsviiny mneds Snvazanm@isinsudosnanmsliiumsneuauss
aruFeansludusinsegrafismouazimngay yhldminnuAnauddndaruguiisnioway
30la iAnmufianslelumsvhaudszdssalivhonldedisfiussavsnm Ussnmssa fisy, 2556)

ARt UANAMTInluN15Y1197U 189 Richard E. Walton (1973 §nafislu Yadan
#snw, 2556) lanafesnusznouvaanmnIndisltun1sviau il 1) waneULNLTigAsTTuLaL
Wigawe 2) anmnshauiivasadouarliifusunseseaynm 3) msfwuidnenmussynains
a) pywinvihuaziuaduay 5) audiudseninayana 6) dnvarnsuimsny 7) aAnedaszan
nuiernuaNnasEinanuiuTInd I 8) anugiilalussdnsvidemsifendesduniudiudny

L4 winAauasmguiitgdfuanuegilgy

o
raa '

ANNegAiigy vueds nMsiiguaineundeianesansuazinlaiannug Tauvifinais
fisgldiiisane Taseunsteuguiune egluanmuindeuid waregneliseuuuinisdanisnivessy

(e annsed, 2552)

1 [ a

LL‘U’]ﬁﬂLﬁEJ’Jf‘T‘Uﬂ’JWiJ?JgJJﬁll?1511“Uaﬂﬁﬂﬂ}ﬂﬂ’]UﬂMZﬂiiuﬂﬂﬁﬂﬂiWGMUﬂﬂWiLﬂi‘Ujﬂ’{lLLa%gﬂﬂN

q

raa

W@ (2549) 81efisly 1157 yasunge (2555) linanfiernueddda dell 1) guameundeuay

Y
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Tnwinis 2) Msfine 3) P59 4) Peesauass 5) MIAULANINATYFRIANLEINIULAZNIT

nszanesele 6) Aunndounazaulasnd 7) “LJ‘i«ﬁU’li%

o

1.5 suAsefiiedes

4 a ¢ aa a

algniayil @@ (2550) wazndil WwiyAna (2558) lavins@nwinudn Yadeauendn

o o

elddesoriou n1sfnwgs Msdisaldiisanesonismse@in nislildulie nmsegluasuseu

aa o

fdudwesthunariifiues nsegluthuiiusussamu msegluasriBoudiidnsnsiisfian nsey

v
aa a

Tudanndia fiaruiliiidedelaiu Wanutemdoru wasdmiuvasafeluiinuasningaugs azilna

A

iiussrnsiiauegadlay

Y
4

annTad d1910y uavgAns Anfaed (2562) wavsagaus ey wavdalanl Jgl5AaN

(2561) lavinsAnwinuirdadeaunindinlunisinudmwaseanuarlunsiaureminauly
BIANTT

Sumauil 2 inTasflauaznisadaeiadiofldlun1side

wdpaflefllilunuideiifio wuuaounu Tnefidumeudsil 1) Anvienans uwn nau] vt
fiileatos 2) vdeyaiildannsinuduaiuldlunisaiwuuaouny 3) tuvuaeumuiiaieiu
Tiinssnnndviinisussiiunuiissrssnuidon (Content Validity) Tagldrduiiauaonndeses
Torauusazdoruinguszasd (Index of ltem-Objective Congruence : 100) TdA1ad v51878
flunnnin 0.5 July (Uszands wauwsi, 2557) 4) YuvaeUNUTAKIUNNINTINABUIINENIAAAA
fusuusautly rnduilunaaeddd (Try out) Wilethundinsigvimendulsaviueanivaansouus
(Cronbach’s Alpha Coefficient) wudwﬁﬁmamﬁaﬁuagjiwdw 0.82 - 0.94 Fannin 0.6 (517UNS
Aatang, 2550) uansdnAnuianuaenadaIiug ?ia‘ﬁhLLuuaaumaJﬁvLﬁlULﬁusﬁaga

fumaudl 3 masaurudoys

mssusuteyaysndainmsmunuissunssy nquuazsnideiineites uaziutoya
Ugugdanuuuaeuniu Ussansdildlunisinuaded Ao winauivihenluwangammaniuas
U 5,270,375 AU (Frinauadifuianii, 2562) wagnqudieg1ediwiu 400 au tagldisnisaiuiu

nNAuAT9E198 Yamane (1973 813lu ansy eslad, 2551) lneinuannuaiamdeuiisesay 5 uay

q
7% mﬁquﬁqa&iml,uwmmfumu (Multi-Stage Sampling) lasaunulszr1nsaiuau 6 Lue laun
WAUNUTY LURARDIEY LUAAIANSTY WALINLA LWAAANTE U WAL uiiey Tnaufegieeiu
400 Ay

fumeufi 4 madmeidaya

4.1 mﬁm’ﬁzﬁLﬁamwwﬁww%gaﬁaﬁﬁL%ﬂWﬁmm (Descriptive Statistics) Tnel4Aanud
(Frequency) wavASesaz (Percentage) HiooSuneiladauszminsmans Jadusuniseounazanse
wiiau MWeadouazaind mLuummmumaaﬁmmvmummﬂmmuﬁumﬂawmummmwmmms

i uasladeanuegfslagy Inedinaeilunisiuanansiunyedansy Aslad (2551)
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4.2 manedevanufg Tdadfiideenunu (inference Statistics) laun nsnaaauAadieves

Us¥un5a099n (t-test) N15AT11IANLUTUTIU (One-Way ANOVA) LagmTilATIZin150An0euuy

wyas (Multiple Regression Analysis) tiediaeitadefiinasoninuagfdlguraamsnaunvineuly

FUANIILVINIATUAT

Ingauideilan13susen1snasanatesssunTitedmiulasanisideninlunyed 910

antuideuaWamuse un. 1avf COE No. COE64/138

NSAULUIAALUNNSIRY

fudsdase (Independent Variables)

Uadedudszansandans
- WA - ﬁwmu@ﬁaﬁﬂua%ﬁau
-9y - UHUAIIY
- @DUn AN - 9189
- wldinoifou - ANVAYNISINY
- Snuaudnluaiaudou - AUV
- Msdiyms - SEAUNITANW
(F989ann: elgnayid anden, 2550; L Vdulayeyn, 2543)

o v 2
Jadearunisesunazuilady
- MsauUNSNg - PMUIURUDDY
&
- Asynil

($199997n: wiiun Yaudeye, 2543; wszaudu 1a3eyaeR, 2554)

AUNNTIANITVINI
- HanpULMUTIgAsITULaLLTiEme
- anmmshauiivasasdouazdaaugunm
- MINRIANEANYBIYAAINT
- anuimthuagsiuaduay
- AnuduUSIEnineuana
- GNYENITUIINTNY
- ANNANAATENISULAETInd U7
- ugilalussdnsviensiieadesdmiudiudan

(87999310 Richard E. Walton, 1973 $14fisly Yadann Ashw, 2556)

AN 1 NTRULUIAMIUNIGINE

v

fuUsnu (Dependent Variable)

AMaLAligY
- guameudulaglnyuInIg
- MR
- FAnn13vieu
- FinATOUAT)
- N5 ULANILATUEA AU INI
uarnsnsEeele
- Awandouuavaulasade
- Y33y
(1989970 dnUANENTINNITNT
WAUINITLATYFN AT TIAUWAINF |

2549 gnaiislu 953 ynstnge, 2555)
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Nan15338

Ya o

ARvelanusnsfneeeniu 3 dw muingUszasdueinsive Aall

U
[ g, 13

WUszasan 1 inafnudadeuszynsanans Jadedunisesuuasnildu Jadeduamnim
P15 wazladeadnuegfsiguuasntdnauluwansunnumiuas
nanTiaszitadeuszansmans anngusiegadiua 400 Au wudn ddulngiduiweamnds

Fouay 59 91¢ 20-29 U Jesar 59 Hanunwlanievay 67 s1gliegsening 10,001-15,000 UM

<

Fouay 33 szAun1sAnuUSIniTeray 51 dnwuzn1sdnsnudugnitausedndesas 74 aundin
luasudousidnuiu 2-4 au Sevay 67 lillyns Yevaz 70 luddAaiduasaisou Sevas 75 viaw

Tudtinausasdies Sevas 41 0189u 1-5 U Seway 54 sunianinau Sevay 72

v
Na

Hansfnwteyaladunisesuwasnildu nuinguiegrsdnlngldfinnsesunindsevar 66

Fuutuesutosnit 1,000 vmiesas 72 druniseuiidu dwlngliinseniduiosay 64 awwg

ifivtiilosnniialdinglupsuiowdn egauisnasnedRuesy drudnnsenidduidiuiuni
#1n71 30,000 UmTegar 70 dnsinsenilAunideifiounindi 5,000 umieeay 65 g duilunas

Y

3

Rufanswiasmadisduasdlnuuud lnetRundoylaludeduaiiediusanuagain jdosneud

Y

wardnserueud g dulngdauamisalunsiteniiaumvualavarliinediseniadvse
Aagnsenil Bnviedilifnaraimillug
Han1SAnwIsTRUAUAAIWA BaTUA A T Tnlunisviauve s nauiivihauluae

NIUNNUATUAT WARIAINITNN 1

A19199 1 Aefsuazadiudosuunnsgiuvesdadenunindinlunisvinnu

(n=400)
Uaduaaunnddalunisiinau X S.D. ssfu . #eu
AMUAALIY

1. funaneuunuiigisssuuazifiome 3.60  0.701 1N 6
2. fuanmnsvnuiivasastouardaaiuguaimn 3.66  0.742 un 3
3. MUNTARIENEANVDIYARINT 3.56  0.764 N 7
4. funufnviuaesiuaduay 361 0.723 1N 5
5. fnupNNdNTusIEninuAna 378 0.648 N 1
6. PMUANYULNMTUIITIU 369 0771 1N 2
7. MUANHANARTENINN WAL TINE UG 3.66  0.750 ) 3
8. shumunilalussdnsuieomsiinndesduiusivdenn 364 0693 N 4

LY 3.65 0.587 an
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997 1 wansszdueuAniiusesninauseiadeaanminlunsinny lunwsame
Tusesfunnn Wefinnsansed wui sudifiduedegean Ae Mumnuduiusseniteyana sosasn
Husudnuarmsuimsny fumnuaugassninanuasiindiui auddu uazsudisiiade
tloviian Ao suniadnunmyesyaaIng

| a

NANISANYITEAUAMUAMLTULA safuTaTeAI e Al guveIvaIntnaud vinauluue

Y 9

NIWNNUATUAT WARIAIAITNN 2

A19199 2 Anadeuazdulesauuinnsgiuvesladeniuedfllgy

(n=400)
UJaduauagasiey X S.D. izzm R TorT
AMNAALTIY
1. sugunmenndisuaslayuinis 343 0.899 Yunang 7
2. AUNSANEN 3.37 0.939 Yunang 8
3. MUFINNITU 3.64 0.744 10 1
4. UTINATOUAT 3.60 0.807 1A 3
5. UM TAUIANNLATYFRAAINEINIULAE 3.46 0.789 Yunans 6
nsnseaneela
6. SruduandeunazauUasnse 3.61 0.732 1A 2
7. iulsensy 3.54 0.726 Gl 4
374 3.52 0.647 4N 5

N7 2 wanssgiuauAniuveminnuseladeanuegifiay lunmsiueglussauunn

'
1 a

Wefiasansiadiu wuin audididwadegedn fe Auddanisinu sesmwndudiudwindey

wazAuUaendy wazsundAnafedesiign Ao AunTAny

aa L4

o s - = o °
'Jﬁq‘ﬂigﬁ\‘iﬂ‘ﬂ 2 L‘WEJLU%'?J‘UL‘VIEJ‘UF’]'J']&IE]UﬂﬁJE!?J‘UEJ\?WUﬂQ']UiUL“U@IﬂE\?L‘VIW&WI']‘UF]? FILUNATU

v

UJadeusznsenans uazaudademseauuazniseniifuvasninaululuangammwamiuns

HaN1533enuIN Jaduna s1eldsialion Nsiuns 9189 AWUINY kazduuniineaniy
fianuegffiguldunneeiu dwdadueny anuaiwausa uwuaudnluaiauseu duudndly
ATITOU TEAUNMTANYT WNUNIIY GNBULNITINNIU N1500UNTNY TIUIWIUBBN N158nl

ANUEnsaluMITIsEnil Auandsiuilanuegflauunnedeiy wanafn1sem 3



193 890 SUMNINIUG Uay YAINT FOuUINA

M990 3 asUnaNIAdeUANNATIUNMTIUSBUTIgUANBgRTlavventnnulunnTunenILAS

Funeudadeusyannsatanstarauladunisesuaznsrrntauveantnaulue

NTLNNUNIUAT
AUNR dunAgu H1 A1Sig.  wans  adan
gl nagou 14
Uadguszvnsanans
1 wefwsnsnsfuiinasionnuegAtiguuansaiy 0333  Ujws  ttest
2 owgfunnsnsfuiinasionnuegfifiauuansinety 0.000*  ®auiu  ANOVA
3 aaunwasatwendsiuiinadenuegAfiguuansnaiy 0.005%  gausu  ANOVA
4 selddeieuiiunnsaiuinadernuegifauuanneiy 0.147  Ujjias  ANOVA
5 dunumndneiideuiunnaiuinaderuegifauuandeiy 0026  woNiu  ANOVA
6 matlynsiiunnsaiuiinaienuegffiauuanseiu 0086  Ujs  t-test
7 msifiiduniuFeuiiundiuinadennuegifiquuandnaty 0,006  seudu  ttest
8 sefunsAnwiiuandsduiinasonuegAtguuansai 0.000%  gausu  ANOVA
9 LLNummwLmemumamammaEujﬁmjﬁul,mﬂmaﬂu 0.015* @auiu  ANOVA
10 egnuiuandafuinaderuogAfaguuandetu 0.895  Ufjias  ANOVA
11 dnwagmsienuiuandeiuiinadeanuegtiguunneeiu 0.009*  ©ausu  ANOVA
12 dumianuiiuanseiulinasernuegtiguunnsisiu 0.243  Ujias  ANOVA
Haduniseauuaznszviiau
13 mseeumingiumndnatuiinaderuegiiguunnsisiu 0.000*  wauiu  t-test
14 SwaufuesuiuanssiufinasonuegAtiguunnsaiu 0.000*  ©ausu  ANOVA
15 asenifusndnedufinasonuegffguuanseiu 0.000*  wouiu  t-test

o W

* frfdndgyynisadianiszau 0.05

aa

910157199 3 wud Yadendinnuegisiguwanene loun Jadeeny aounmausa Sruiuaun®n

Y 9

Tup$isou nudieficluaiaFou seAuNsAnw WHUNIL dNYaEN15I19IU NRNNINE T

o

Rueay n1sevil Anuanansalunstsevil IseaziBenvesmnuegdislguisil winnunieysening

q 3

q

50-59 U fianuegatguisunimidnaulugisengdu amumwamauwLLaﬂﬂuagﬁﬂawuagﬁﬁamﬁaa

nanaNsaUseandu Iuiuanndnluadiseuninnii 6 auguluiiauey

q

' 1A =< a 1Y

A1NTNUTELANDY WP b Te awﬂuﬂsuiauumma mammwamawwuﬂqwu“ﬁﬁwqwq ¥RV

'iJ

1 a

AN AUNINATITEAUNITA ﬂ‘t&’«’]U'i%Lﬂ‘VIE] U LNUAITUAITRATINLLA S

q

n1sAnwuIgayrindainuey

Uszndu ”uﬁum'ma&uiaﬁqﬁuua&mwﬁ%mu’wuﬂixmw%u ANYAUENITINURUUENINTIATNIAAIY

| v Y 1Y = o a v ea '

aQﬁﬁqmuaamwaﬂwmsmiﬁmmuﬂizL:Wlau NWUNITUNUNITDBUNITNINAINUBDY dﬁﬁ‘Uiﬂﬂﬂ’J’]WUﬂ\‘l’m

q
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o a

flaifinnseeunind §iGusenuinndn 10,000 vinduly fanuegdfiauuinningHiiusousind

10,000 ' nelpnuAlifinseniiauiinnueyfs qmmﬂmmummmmi“ﬁuau

Fagquszasdi 3 nsAnwiladequnmdinegralesnildadvdnasie arusgAiiguues

a o

wﬁ'nmuwmmuiuwmnsamwumuﬂs

&
YA

N7 Eﬂﬂiﬂﬂi’gmi%‘wmimﬂaﬂwwﬂm (Multiple Regression Analysis) A18735 Stepwise '1/|<1u

3
noun1ILAsIzilavin1snegeudgmandunusseninesiuysdasy (Multicollinearity) 983tla9
aunmdin wuin LiRedgmanduiusseninedanusdasy 1esandn VIF (Variance Inflation
Factors) WinAuUsiiAtaandn 10 uansindawlsdassladanuduiusiu (Hair at al, 1995, 614y
a33Ade ARentiun, 2552) Jsaunsathdinusaunndinlunensalanuegftlaule uenINiA R
Ay 0.781 wansiradennnm@in aunsaesueeuegidauldtesas 78.1 uariimdednios

az 21.9 Yuagudninavesladudug wazArraamdounnsgiulunisiuewindy 0.3048 wans

9 -
PIRITNN 4

M990 4 YaderunmPindwadoanuegitguramiinauinuluuaniannumuas

(n=400)
Standardized Collinearity
Auds Coefficients Statistics
t P-value

Beta Std.Error (VIF)
AMHANDULIIU 0.198 0.031 5971  0.000* 1.981
anmnsyiauiivaonde 0.183 0.03¢ 4714  0.000* 2.719
aufimuagsiuaduny 0.254 0.030 7502  0.000* 2.054
ANYALNITUINITNU 0.198 0.029 5643  0.000% 2.203
ANNANRALLAEIRdIUTY  0.109 0028 3311  0.001* 1.938
anugitlaluesdnis 0.146 0.030  4.482  0.000% 1.914

R = 0.884 R’= 0.781 Adjust R= 0.778  SE., = 0.30482

F = 233959 Sig. of F = 0.000

U o w

* ftlydAynsananszau 0.05

ﬁ]’]ﬂfﬂ’]i’m‘m 4 C‘]’]LLTJ?WEJ’]ﬂimVIﬁQNﬁ@E]ﬂT]&J@ EZWJ“U@QWﬁﬂQWUﬁVT']\T’WUIUL‘U@ﬂEQL‘VlWlIVWLlﬂS

o

91U 6 f1u taun mummmmmLLamuﬂa‘Lumumwammﬁqﬂ (Beta = 0.254) sosasnduny

ANWAZAITUSHISIU (Beta = 0.198) LLagﬂ"]wamauLmusﬁﬁﬁmauﬁmwa (Beta = 0.198) kazm1u
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A v

TdanadenLegAlgulosfianfieruaLanasEnIIuLAsTInd LM (Beta = 0.109) Tngynaiu

A

WAl UNANLAEINUAUBYATEY

] q

annsadeuduaunsiuusmeinsalfidsasemuegiiquuesiinnuluansannamuns
(9) TugUazuuuanmsgiuld fod
aunsngnsalluguaziuulnsgu
mwegitiay = 0.254 (mufmthuazsiuasiuan)
+ 0.198 (HameULMUTlgAsITILALLTiB WD)
+ 0.198 ((NWaENITUIITIN)
+ 0.183 (@ammevhauiivaondouazduaugunin)
+0.146 (Augilalussdnis)

+0.109 (aunaTENINNULAETINE1UG7)

nsanUsIENa

A '

NAINNITANY Li@ﬂﬂﬁ]‘\]ﬂ%ﬁﬂﬂ\laﬁl@ﬂﬁ’ma fdl qmaﬁwﬁ’ﬂmﬂummngamwwmm GREMED

aAUTeNalARaT

=

Uadesuanuinmihuasiuasdunudwaluiimmadedtuiuseniiuegdlqy (Beta = 0.254)

WA WINBIANISANLNSVI LN N uTanuA Ik TuAsluUINNTUITdIHa TN WA

' o

pgATlavuINTU Feaenndasiunsfnyivesinn1iag d131ay waggang Aneed (2562) lAnwdade
AunInlunsinuwazdatenisiuianmwiadenlunsinundmaseaiugulunisinnuves
YARINIEUNMUENN ST IMInnsTUAIASO5ET WU ANAINTLAzIuATluuIgYI NN

Augundu esnndlendnnuddninnuilenadnuiwasdanuiuas awnsedadundnliun

aa

asauAsila axvilininauidniianuegisiguluiinunguuy

Y

Jadesnuanansuunueisssuuaziiesmedmaluiieniafedtuiuieaiueyfiay (Beta =

q

0.198) UaM931 Mﬂﬂadﬁﬂﬂiﬁ’m’ﬁmﬂwL‘EULa@uLLﬁ%ﬁ’?ﬁaﬂ'ﬁll’]ﬂle‘Ll mmma%wummmmma ARG

1

4

1N Feaenndosiusagaus gries uavdalanl 33gl5Aan (2561) WWAnwAuAwdInnSYIuTes

‘IN‘LJfN’]Ll‘U3‘15}‘1/11‘14L‘UWUﬂNQWﬂWﬂﬂiSQJ@MMWUﬂﬁ YAYI WU ﬂ’]BJaW?J‘ULL‘V]‘LJVISG]ﬁiiﬁJLLa WNEINBUDY

]

29ANTS AL MAAULE dﬁﬁ‘U‘UENWUﬂQ’TLlLWMJJ’]ﬂ‘lJu L‘uaﬂﬁ]’]ﬂR]UVI’]IMW‘NHQ’]UNT]EJIWV]L‘WEN‘WE]G]E]ﬂ’]i

DOULAZAIIANTITIN

Yadeaudnuuy mi‘uwﬁmumwalummammmm‘umam’ma Al KL (Beta = 0.198) wa@n

o

31 winesdnsansavlindneuidnvasiivangay avdsmalindnaudeueyfAdguannty

¢

Feappndesiuaning wdasdsn (2560) lAnwiANuduiusTEnINAuAIMAIINNITINU ANLEY

£y

Tun1svhau Teedanundududiwlsiduanudunus nui1 §neuEnIsUSIITIIUN muIgay

Adauindy Wesndnwugnsuimsnulied nneldssideuuazinnsgu

q

agyhlvininauiiaiuey
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raa

wernulagAdaded@nsdiuyanazilindnaudanuioelalunisiauues anuegfdavi
Ny
Jadumuanmmsvihnunvasadouazduasuavnmdmaluiiamafedtuivsie anuegfilgy

(Beta = 0.183) wans31 MnesANsaunsailvanmnsyinnuiauUasaieuasaaSuguaingin

raa

Ju zdwalindnnulinnuegfliguuiniu Jeaennaesiuugns lan1ida wagieuvun uguns
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AIaAY: AununI13IanIsladaing, uanisanduau uaz OTOP’l Model
ABSTRACT

This research aimed to (1) study the causal factors model, logistics cost management and
performance, (2) study a direct, indirect and overall influences of model representing, (3) verify the
consistency of the causal model with empirical data and (4) develope a model for determining
causal factors affecting logistics cost management and performance of community enterprises in
Thailand. Samples were selected from top-tier level of 5 stars of community enterprises in
Thailand with total number of 380 enterprises with Proportion Stratified Random Sampling. Data
were collected by a questionnaire with reliability 0.983, during the period September 2020 to May
2021 and were analyzed using structural equation model.

The results of the research showed that: (1) the overall of causal factors, logistics cost
management and performance of community enterprises were at high level, (2) the Performance
(PER) was the total effect by Logistics cost management (COS) had an influence of 0.31 as total
direct, followed by Risk management (RIS) with a total effect of 0.28, with 0.14 direct and 0.14
indirect, External environment (EXT) has a total effect of 0.27, with 0.19 direct and 0.08 indirect,
and Internal environment (INT) has a total effect of 0.21, with 0.12 direct and 0.09 indirect with
a statistical significance at the 0.01 level,(3) the model is consistent with the empirical data
based on a harmonized index of all accepted criteria and (4) the model developed by the
researcher is OTOP’l Model which includes five core elements and 18 sub-elements.
Suggestions for use of the model should be applied in accordance with the context of each

community enterprise.

Keywords: Logistics Cost Management, Performance and OTOP’l Model
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nsaliuny veaniaguvy ludsendalny

2. uieAnudviswamanss Svdwanisdon uardvsnasiu vesladeieaun Addefuunis
damsladafingd uaskanisadunuveiamisyuyu luusewelng

3. WlensiaseumuABnAdamUTaesladuBEwnidnanseuieduyumsianisladafind
warransAL i uvedamiaguwilulsendlneiudeyalieUsedng

a. ewuuuudaesiledilsanvn i finansenudosumunisdanisladadnduaznanis

sfiunuveiamnayuyy Tulsemnelne

NITNUNIUITIUNTIY

nMsfnyiideiFes dadeidaamniitinansenusedununisinnisladaind wagnansduiunu
voriaviayuvy Tulssnelne adal] MnnsmumussRnsIUAeates HIT8UsEyNAULIAR PESTLE
Analysis 784 Kaplan & Norton (2008) Tun13@ nw199A UsznauussanInitingd aunteuen (Extemal
Environmental) Usznausig A1uni1sideanisunases (Political) AuiAsegia (Economic) Audensl-
TSI (Socio-cultural) fruwmalulad (Technological) UssgndlduuiAnved Mosley, Pietri, &
Megginson (1996) Tunsfinwiesdusznauvesanmiindounislu (Internal Envionment) Usznausig
yPaINg (Personnel) TnIusT5183ANS (Organizational Culture) Msldinalulad (Technology) sguuns

U31M159AN13 (Management System) 1A5ea319 ¥0983AnT (Organizational Structure) UszgnduuIAn
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The Committee of Sponsoring Organizations of the Treadway Commission %35 8 COSO (2004)
Tunsfinwesdusznauteensdanisaudes (Risk Management) Usnausie amnandsanadnuna
gy3 (Strategic Risk) A9131LE 894M1981UN15L31 (Financial Risk) A21301 Bamad1uA1sUUR 9w
(Operational Risk) AnsidesmasnunsufiRnungrneuastedsduiietes (Compliance Risk) Uszend
WWIRAYBY Stocks & Lambert (2001) TunisfinwesAusenauret Aununsianisiadang (Logistics
Cost Management) Us¥naua8 AuUAIUNITIANITAUAIAIAGS (Inventory Management Cost)
AUVUAIUNTVUEUAZNTEAN8AUAT (Transportation-Unloading Cost) AUNUAUAITUINITIANTT
(Administration Cost) Aiuyusmumalulagansaumea (Information Technology Cost) wazUssenmuuafn
294 Sawalga & Hamdan (2011) Tun15@nw1e9A UTENaUYRY HaNIALTE LU (Performance) Usgnausag
Han1IA I UIUA1UN9EU (Finandial Performance) wagnanisatiuaulaldn1si3u (Non-Financial
Performance) kagd1uI8UDINA18MIULY U Sawalga & Hamdan (2011), Majdalawieh & Gammack
(2017), Alshura & Assuli (2017), Ambrosino, Sciomachen, & Surace (2019), Junior, Senaji and King’oriah
(2019), Ayimpoya et. al. (2020), Panfilova et. al. (2020), @3558 NI%A3YLA%Y (2558), NBUA? Funsha
104 (2557), nyaudd sulvdseandia. (2557), daensnd Sszsudena uag Ansing nssyyan

(2558), N6 NA1MB (2559) UazIIWITBVDY §ANT1 AIATINAT (2562)

AUNAFIUVDINITIVY
wuuassanmwndeNneuen anmiindesmel msdamsanudes uazduumsiansladading
fSvwariammswasndesenansalivnu vedlamiaguwy luussmalne uasasnndeiudeya

¢

WeUsEane

WAunIdY
msfnw Yedeilsamiitinanssnusesuyumsdanslaiainduasamasiiunu vesiamha
yuu Tulsznelng psi] aunsoesueTERLunsazveuIde Ihed
1. veuiaduilonn
1.1 fudsunaniguen
anmuIndaun1euen (External Environmental) UseenalduuiAn PESTLE Analysis
483 Kaplan & Norton (2008) L undnuaziuuiAnvestinide 103910156199 @1m1sa daLasizile 4
aeAUsEnavges laun n1sidiaanisunases (Political) Liswgia (Economic) deAu-Tausssu (Socio-
cultural) wagwalulad (Technological)
annuang eunely (intemal Environment) Usee nel L9 wuidaves Mosley, Pietri &

Megginson (1996) {uvan waviinAnueninide Walensaee @unsa duaseila 5 esrusznaugas
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lauA yAaINs (Personnel) TauEssUBIANT (Organizational Culture) N3l wiAlulag (Technology)
STUUMIUINTIANTS (Management System) WaglAsiasnswesesAns (Organizational Structure)
nsdmnsennuides (Risk Managment) Uszendlduufaues COSO (2004) 1dundn uax
wAnvetindde dninnsingg aunsadaaneild 4 esdusznouges dun amnudewnadunagns
(Strategic Risk) AL AE9MN3F 11154 (Financial Risk) A2sideemng funsufoRsu (Operational
Risk) Arandesnadiunsufifnungmnewazdetsduiiiendes (Compliance Risk)
1.2 fmudsuelsnielu
Aunun133InNIstadasing (Logistics Cost Management) Usndlduuidnuas Stocks
& Lambert (2001) undnuasuinmavesinids dninnsane aansodanszils 4 sadusznoudos
1own funuimunsInnsduAAIEY (Inventory management Cost) AUYWANLINIVUEMAZNT¥8FUA
(Transportation-Unloading Cost) fuyua1un1susmsinn1g (Administration Cost) siunusumalulag
a@nsauned (Information Technology Cost)
HaN13AL Y (Performance) Uszgndliuifnues Sawalga & Hamdan (2011) Jundn
LaTLWIAAYDIINITY UAIINNAN9Y @ansaduaeile 2 esrusenau laua man1sANauUAIY

a

A15L3U (Financial Performance) wagkani1safiuaulailinisidu(Non-Financial Performance)

e

o
[ A a a

2. audssyinsiiglun1sfineidensell Ae FamAaguu 119 6 1we Usenausie ngudeun

(9 9913n) ﬂamwm (8 F913A) ﬂamvaaﬂ (9 9913n) ﬂamammu (20 9913n) ﬂauawm (14 3913m)
LLaVﬂaumaﬂwu (17 9993n) emamsun‘[,unauLmavmwm"l,mmuﬂmwmassamaawmmuamqwammm

Tnesedu 5 a1 Tul e 2562 917w 3,742 918 (nesdaSudanviaguy, 2563)

3. dhunguinegne dwsumsiTsanmunyasvengufog idanuNzauiUNTiAT Y
Yayamewnaila Structural Equation Modeling (SEM) Favumuesnguiieene (Sample Size) Aosivunn
Tng) wszvnlingusegnsmunelvjazilomaiifuysaziniswnuaadulnfsnnninngusegieiidn
i lneunAlumsiezvadiussinnmmdouds ddetauauuedn msmuuanguiieg1aUssuin 20 Wi
vosmudsluluiaa (gauna Sealed, aueda 3amssan uas $vilga Aglynmyian, 2550 Famside
adal Rdedifuusdunalalusuuiians 1w 19 67 Seihnnmasnduses vz uasfiomosens
{1 380 10813 @Sl unlael35 nnsg uuuuseA Ut uat el udadu (Proportion Stratified Random
Sampling) tngldgnslunisiwinmunvesngusitegslundaznqueas (Yl Wuglne, 2554) il
meghdluusaznguadnudndiuvesUssngiiil auasumudiuy 380 e

Ya o

a. frumafiumunndeya fidefununateyalaglduvuasuaudamnudesurindy
0.983 N 1LNTYBEYRIAINAULNTINNTIUTBIRT 8535 TITe ULy wed @ WTU 2563-0056 T¥ia
1A39N15 HE-WTU542887 Tugiiadouduenau 2563 fadiou wguniau 2564 1nen15uankuuaauniy
dawnslusuald wazni1sld Google Wasulunisasranuudisiaesulall waglauuvaeuaiunduAuain

Google Forms §1u3u 120 feog1e 9nlusuildnaunduau 260 Aegs
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Y
v 3

Meilmafiununuteyanisnuewasvseflunugdiy §I33ulavuasgazidenvedasenis
WenaeVinydn5vew{3wn15378 Wengdusieg 19ANUUsrasrasdn13 38 ANEnaIaIn Naumee

Ya o

ammugendsuiTy Fideuanuwasiiuwuudeuany Ingldnanlunsmeuwuugeuay Usyana 30 Uil

Y

o
¥ o

LAZIIUTIILUUARUNUNIBUNIIATIVFDUAIUNENY SAVDIMUUEDUDIUT LA NS UA UL IRUALA DLAT B3

v

UA IUATUNINIIUIY 380 aUU

U

AR
5. MyATIEveya
Answideyaladliliusunsudiagumeedn adanlilunsiinsesiteya Uszsneude
51 Aede (X) wazdrudosuuninigiu (S0) 19Tz anmuandouniouen
anmuwandounelu madanisenudss fuyunisianisladafind wagnanisduiua
5.2 AdulszAvanduiusuuuiiiosdu (Pearson’s Product-Moment Correlation Coefficient)
Tdlunsinsgvimeanuduiusuasdvswaseyrinsiuus

5.3 wiatlA Structural Equation Modeling (SEM) Tdlun1siinseviaunisiasseade Jadeidisenivg

NANSIY
1. wansAnwsed ureel el saine S8a VTR U UN1SIANIStad afind uLagsen uvedng

nacfiu verlaniaguvu Tulsenalve Usingaanisai 1 sieludl

A19199 1 Anade (X) Avdundesuunnsgiu (S.0) uagdwiuvesseauladelsanvnseauveswmuyu

msdansladafind uagseruresmansniuny veddavnaguw lulssmelne

. n=380 JTAU AU
AWUs — - 4
X S.D. ANUAAWU 9
ANTNLINABUAEUDN 3.48 0.67 170 3
anninasunglu 3.60 0.61 170 2
NMSTANISALLEES 3.48 0.66 170 4
AunuNsIan1sadaing 3.45 0.65 ) 5
NaN1ALHUY 3.66 0.67 11N 1

9119157099 1 1udn grevnuvasuauiinuAniuAeiutadeideanms duyumsiams
Tadafnd wagkansailiunu vedamiayuwu ludsanelve sglusvduin #a 5 Frudlefinsansesu
wudn Fuididuedvgeae Ao nansiifiunu (X = 366, SD.= 067) s8saun Ao anmindounielu
(X =360 ,S.D.=0.61) @NMIRABLNLUN (X =348 ,S.D.=0.67) MITAnTPLEES (X =348 ,S5.D.=0.66)

wavAuyUNsIAMsladannd (X = 3.45 , 5.0.=0.65) Aud iy
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2. wamsAnwBviswananss dvnanisdon uardvdnasiy vesthduidammiiinansenusie
AuuNsInnsladading wagnanisaniiuau wud
HANSANNBVENaN NS BVEnan1edey wardvisnasiu wuin dunumsinnsladasing (COS)
I5i5udvnasgefigaan mednmsamnuides (RS) TnefiuunedyEwawiniu 0.46 sesaan Ao aninwandes
aglu INT) Tnedlvunadniwawindu 0.49 uazanimwinaeuniguan EXT) Inedlvuadnsnamiiu

o W a

0.26 Fai s udvdwamanss Aflduddgmsain 0.01 daunanseidunu (PER) ldsudviswasauan

'
a

an Inedvurndnswawinnu 0.31 FuduA1dNSNaNI9mTIi I

q

Aununsinn1stadadnd (COS) as
fiszutioddameatin 0.01 sesmanie msdaniseades RS) Tnefivuindvswasuwiitu 0.28 18y
ABNTNANNATUVINAY 0.14 BnSwa N9WUWINAY 0.14 aninwinaeunigusn (EXT) lnsduuin
Fvidwasauiiu 0.27 WWuAdviswaniemsarindu 0.19 dvsnamsdeunumesiununisinnmsladamind
(COS) Wity 0.08 wazanwwanasunelu (INT) Ineflvuindvsnasiuiniu 0.21 Wumdndnanins
Wi 0.12 Snwanisdourumisiununisdanisladafind (COS) wirfu 0.09 audrfu Fauduen

Ky o ::4'

dnSnanildudAunieaadnnsgeu 0.01 wanalananis1an 2

o

A1990 2 dvignavesiwUshuluwaladedammninansenudedunun1sianisladaing uaskans

sfiunureiaviaguwy ludsendlne

AU
- . ANTNLINEDN  ENTNLINABN  A1TIANITANIN  AUNUNMSIANS .
NINA P - ‘Q ) AUIna
aeuan (EXT)  atelu (INT) wdee (RIS)  Taddhng (COS)
B SE B SE B SE B SE
DE 0.26 0.17 0.29 0.16 0.46 0.13 - - Y .
AUVUNTIANTG
IE - - - - - - - -

1a3afnd (COS)
TE 026 017 029 016 046 0.13 - -

DE 0.19 0.36 0.12 031 014 024 031 036
IE 0.08 0.10 0.09 013 0.14 0.17 - -
TE 0.27 0.35 0.21 029 028 021 031 036

NANISANLIUIY

(PER)

3. HaMsATINERUAIABRAd DB UTaesadeiTseniun MilnansevusodununsTANg
ladafind uazkanisiniiuay vediaviayuu lulssmalvediufeyaidalsedng wui

wuiaestiaduideaung Adnansenudedunumsdansladaingd wazsansduiunu ves

FamAvguru lulsawdlve Saruaenndesnaundusutoyadusydng Tnedadiaunaunduis 6

AUt UNYTNISERNTU AB AR YT Chi-square = 35.08, df = 46, p= 0.87946, Chi-square/df = 0.762,
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CFl = 1.00, GFI = 0.99, AGFI = 0.96, RMSEA = 0.000 a2 SRMR = 0.013 ﬁﬂﬁuaEUIﬁdwiuLﬂaLmuaﬁ’ﬂaamms

Balassasnallanuimangas naunduiutoyadalsydny fanmi 1

®\0.19
0.26
4

0.31
0.29 g
/ 0.12

o

Chi-Square = 35.08, df=46, P-value=0.87946, RMSER=0.000

0.14

A 1 Jadendeanive) sununisdanisiadaingd nilkansevusesuunsdnnisiadainduaznanis

s veiamiaguvu Tulsandlng

4. wamsWaLuuudaestiadudaun i fnanszudedununsinnislaiafind uagnanis
piunureaviaguwy luussmelne wuii
LUUT18097 Waiun 9871 OTOP’L Model (Logstics cost management of One Tambon One
Product Model) Usynaudae 5 ssdUszneundn uay 18 ssrdszneudes fail (1) aninuinden
Aeuen & 4 93AUsznav Ae wialuladuarn1sidloansunases dinu-TausssulasAsugha LAsugna
FeruuazTausssu n15Wa sunlamenadeinisunasesasinalulad (2) aniwuindeunisly
il 4 93AUsTnoU An Twusssu lassadauasnisldvalulagvesesdns yaaInsas Tmusssunisly
walulad ssuuuimslasadnisidmalulad ssuulassaianisuimsdnns (3) msdamsannuides
i1 4 aarUsenav Ao nagnsnsuuinungseideudetedu msuuinungseiloudedsdunis
ANduUNagNEnIsiY N15U3MIINITEY 115U MITNIsANTILNY (4 Aununisdanisladannd
i1 4 93AUsENBU AB NMIUIMITIANMIARIAUALALMTVUEY N1SUTITIANISIALUlada@1saune duad
AIRS A NTINAINTEABAUA Waluladansauma Tivuads wae (5) manseuilunu I 2 ssvseneu

fio @anmAapImIIN1sRY wastlmnennaneal LagAINEUAg
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nsanUsIeNa

N

o A < a ' AU Y ve &
']ﬁ]ﬂll‘digLfﬂ‘Lm’]i@ﬂ‘Ui']EJNﬁG]’]JJ‘\!YﬂlﬂIQ%@J']EJT@QﬂWTJC\]EJ 1@@3@]@1ﬂu

e

1. afunenansfnwseaudadelanme dununisianistadafing wag nan1saiduau 19

Famiayuwu Tuusewmelng
NaNTIdE WUl anmwandeumeuen anmadennely Msdanismudes fununis

$ansladafind uaznanisduiiunu ogluseduunn faunmeam uazsediu mneadnandsiu mn
UWUIA AN B 52UU (System Theory) 89 Boulding and Bertalanffy (1920) unldlunisesuienanis
iszidoyamsidesingm Aagnuin anmedeunieuen anmwindenniely Msdanisaudes
wazfurunsIanisladannd wWisuadeuladuihd (nput) wezdladensnan fedudddglums
mlugIiavizensiusng mese msmiliugsianesededadevatey age Fauiananssulugsia Ay
yailadelatadends lils (DuBrn and Ireland, 1993) 8 wedoun@ayiumuded dlomaninguls
paoaan (Musselman and Jackson, 1984) 84ANTIIAITANITLATHUAIUNTDUVDIDIANTIUATUAILY
ensusmsdanistadednaliifanansenulunsuindessdns 1wy msudmsdamsludnusingg
siludonesmnmnndeunisuen ammwwndeunelu msdansarudss wesdunumsianislalaind
sudinsfinszuiunmsinuiossuunsuimsiamsfivengay aunsatisananugndoinans
Fnfiueuiidudiaiu (Financial Performance) Tuldasas aninadesmien1sidu visluszovduuay
syoven Suauazdadu mmmieumeiusuyssinaiiieativayuranisiiiuny Alivaneuununis
amuiﬁmm‘f]’mma waznan1saluauldlydatu (Non-Financial Performance) 1@ nszuIun1s
genkuUNAndnel/Aud/ Il IddenadesiurusiamisuenAl N1snseane Audniinuasiiusydranmi
Pwmsiiulmeswenuy/duntsninsnain uaslinmdnsal/mndud faunsaaiannuielsiiy
andlduda RdevaziAanansenusonansdiiiunu viedsvesesdnsludwinifiugeduninfld
[WUAY NAAINAMADAAADIAUITUITIVDIVAIEYIIY LTU $1UTIBUBY Sawalga & Hamdan (2011)
$1AF8999 Majdalawieh & Gammack (2017) uagauidevesading awnsuas (2562) fazuldin
mnowing anmuandouniessia sustinsuimsdansluduine itussiissavin et
gauhbiluamsaiiiuny wieaudusavesesinsuinmuldiog

2. eAUTBHANIANWBNSNaN9RTe BnSnamedon uazdvinasin vesdadeidsaivniil
ofuuNIIANEadaRnd uavsamsaiunu veddaviaguu Tulssmealny

NANMFITE WU Fuyumsdnms Tadaind 165udvinasugeianain madanisandes

JeRIIAe anwIndeunely LaranImiIngeunIeuen wasNansiliuny WsuBvanasImnaunY

'
a s a

msdamsladafind gafian Jaduadninammnsimun sewmanie MITANSANUEAET 40 MWINgG ox

v
a v a

meuen lnedvisdvina newsuazdrsnanden sunumsiamsiadaind Faluandvsnanewmseiomn
ez NLING auell BB VB NANIRTUALEVENANIE RN INHAFINE1IMINUILLIAN N B TEUU

(System Theory) 484 Boulding & Bertalanffy (1920) anlglumsedsung Aanunse e5unelain anmminden



VovenivanugiiduansenusaduyunIsinnislasaina 211

mMeuen aninwangeun1sly Msdansanudsadisuiadiounu Jadeidndn (Input) @aunseuiuns

(Process) AiD MILPTBNAIUNG DUVDIDIANTIUATUANY ez UTNTIan1sTadeRinaniilAnNansz vy

a s

lumsuinaeasdns 49ife nan1sALduNUeseRns (Output) 819na1LA71 @MUK BUATBUBN

anmwingeunelu luessrUszneu Addvinareanuamnsalunisussaudimuneeseinsianimse

v
o a

wazn9deu Juiansidsunlategnaeaiaitavenanealiinlaymivai,

[

Yulenna (Opportunities)

a v o

wazgUassa (Threats) Ao sailuauvednddng mszn1saniugsianeserdedadonates agns
Frzinnanssulugsnald nieeranardlaiinisusenevgsialulavuiunsiRunuiliiieans wse

Uszneunsndanuannsaiisses i uidwuedivtadevaiedsznis Ninisiwhsuaaindade

s a

Meuen @nused danseniun, 2563) wazladenisluesdng uenanil Feeundyiuiuninudvs

v
=~

Feilonnanaziindulanasaiian (Musselman & Jackson, 1984) MneIAnsingzUIUNITIUNITIN
WHUNSALTEUNS WarmIuTmsInnsnilusedvsnm Feenasiudsmsusmsdamsauyuuaglininens
werduitu (Financial) wagldlddaiu (Non-Financial) Tusnusies leegreilusza@nsnin Adeudwa

nsenUludauInganan s AL ULYeIRIANS LI LAY TIaanPdaatu sSHANIA Tnswains (2552)

d '

Mnaaguli annwindeuninigluwazniguenasdng lnemluiidninauwasinansenusenisaiiy
Aanssuvesesins ume Wesdnsdesusuduasiauauesegnaenial Msfmunnagnsnsuims
Famslustunng feiduesrusyneunilaweIinsaunIsIANISANLLEEIBIRIANS T1819vEWANTENUN

13U ANNaLYBIEIA NsR By ARALA S ad IauBuen T o1asaludsenudumaims oaudnsale

[ '

(50 338U, 2562) é’aamwamﬂan anIndeUNEUBn @N1NLInaeNN18TY N1SIRNITAILESS

v
¢ A v a

LAEAUNUNTINNITaTanng IVeBnsnanimseuasvsnaewauranan siunuvefiamiaguwy

Tuvssinalveg Fadulunuan@siu mMAIeiRl uardsaonadesturuitevemaeying wu snide
P89 Alshura & Assuli (2017) 91398989 Ambrosino, Sciomachen, & Surace (2019) 1U398U89 Junior,
King’oriah, & Senaji (2019) 41u338993 Ayimpoya et. al. (2020) 91u338983 Panfilova et. al. (2020)
MAToves grvl viaaTauen (2558) warnAdeues ainen asesued (2562) faguléin anmundon
yrgata sanmwndounsusnuaranimwndeumely sufmsuimsdanislufiusie $8vewa
svInaeNanI IR iuuMEeANLd15v8309ANS

v v ¢

3. AUTIENANINTIEUANNADAAREY LuuTaesladeilavniudoyailelsedny

U

a

HAN1TILATIERLULAAATILTN WU ANad AT aAydunndaldsuinasiauinnuall

Ya o =

(Joreskog & Sorbom, 1996) 4 7284

U

laefunisusuluina (Model Modification) #8n15U5u
mimesiasBuseslvounaedonnaniosiulasliainuaaiaedeuduiusiuls feisns
Fanamldnadoudneg mmglidumudlounfnuasnguidlflunisidese wszsdunsufuiieny
AaALAABULNTE LRI sUsEdny Lilld A suiiamemnudiiusserinsfauuslunuudaes
mendimsvsuuilunaniadt 96 wuih fanuaenedomaundufudoyadaszindlasdaduiini

naunfunnAvinIuNaan1sEaNsY AeARvll Chi-square = 35.08, df=46, p= 0.87946 NA1IAD A
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o
aa o 1 v A

Chirsquare kanAsANAugogslifidedAgyiatia 8n1a A1RYE RMSEA=0.000 A1 SRMR=0.013 findisil
GFI=0.99 A1 AGFI=0.96 f1 Chi-square/df = 0.762 FsfiAtiasnin 2 uanei1 wuusiaesdinnudenades

[ a

naundunutayaidelssiny aenadesiu anuna 99eled wavame (2554) Naguliin nmaaey

Y

sunuulATeaiie (Structure Model) fuguiuun13in (Measurement Model) 11auaanadasiv
Foyadsusydnddu Ansanldan (1) dadaueila-aunis (Chi-Square) maseaduanududasy (df
fimteendn 2.0 (2) A1 RMSEA < 0.05 (3) A1 Goodness of Fit Index (GFI) wazA1 Goodness-of-Fit Index
Index (AGFI) fifnaus 0.90 fa 1.00 Ardeiidemilsfsnududounaslung (PGFI) fiadaus 0.05
FulU (@) endfiianuaenadosdusivg (CF) Serfaus 0.90 Fa 1.00 (5) Aiwraievesamunaaiaiiou
(RVMR) uazAnadsvasnnunaaiadoulusUasiunsnnsgiu (SRVMR) fiafesndn 0.05 nadsna denndes
frumiidevemaneviny Wy middeves Meyaudd sulvAgeeniia (2557) mAdevesiaeniny Ssvsuduna
wag SNTWNG N5y (2558) 1UIT8U0e AT8] Ma1mee (2559) UagiuIdeuas aing ansues
(2562) el wudeestladodsammiimuaenndesnaundu fudeyadaszdndlaedaduiiaa
nauNGWnNAYEHIUNATINISERLTUYNAN
a. efusemamsiauUUTassadudamniidnansenusosuumsiansladaind uazea
mseliuanu vaavnaguwu lulsamnelve
NARINNITITE WUTT WUUTIaesf a1 d 0491 OTOP’ L Model # 5 aadUsznauman
18 asfUsznouden il (1) anmiandeunisuen & 4 asduszneu Ae elulaBusrnadioansunases
Fapu-TausTTuLanATENT Weswgia denulayTausssu Madsuuaminiiiomnisunases uag
walulad (2) anmwindouniglu d 4 eadUsenau Ao Tausssy lassasawaznisldmalulagves
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ABSTRACT

The paper aims to conduct the hybrid method combined the SWOT and Analytic
Hierarchy Process (AHP) analysis for strategic formulation as well as using the TOWS matrix to
identify the set of priority strategies for the industry development of Surin province. The Surin
province was chosen as the case study in the research to represent the majority of provinces in
Thailand that need appropriate strategic industrial development to stimulate the local economy.
This research employed the hybrid method, combining the SWOT analysis to determine significant
strengths, weaknesses, opportunities, and threats factors, while the AHP was conducted to prioritize
these factors. In the light of the SWOT-AHP results, the TOWS matrix was applied to formulate
strategies. Four appropriate strategies were formulated and should be implemented for Surin
industrial development, including strengthening agricultural industry competitiveness, promoting
productivity in agriculture, promoting and developing essential entrepreneur skills to adapt to
COVID-19 situation, and providing accessibility for short- and long-term capital sources to

support entrepreneurs.
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Background and Significance of the Research Problem

Thailand is one of the countries that recognizes the important role of industrial
development in the growth of a nation. Government agencies were established to be
responsible for driving industry development at the national, regional, and provincial levels,
such as Ministry of Industry, Industry Promotion Center Region, Office of Industry Economics,
Department of Primary Industries and Mines, Provincial Industry Office, etc. In addition, the Thai
government has continuously formulated a strategic plan for industry development and related
policies, with a target on the enhancement of the country's competitiveness. There are also
measures to promote the targeted sectors that help enhance national competitiveness (such
as agricultural, industrial, and services sectors), as well as encouragement for research and
development, innovation, value creation, and SME development (Thailand Board of Investment,
2021). However, the Thai industry development tends to concentrate on major provinces, while
many secondary provinces have a slow rate of industry growth. This is still a great challenge for
Thailand, especially during the COVID-19 crisis that caused impacts on the industry development
at both the provincial and national levels.

One of the tools used to formulate a provincial industry development strategic plan is
the SWOT analysis. Though it is a common tool and has been widely used in industry strategic
planning, previous literature has identified the disadvantages and limitations of SWOT. For
instance, SWOT relies on the subjective perception of participants who attended the
brainstorming session and cannot prioritize the importance of each SWOT factor (Phadermrod,
Crowder, & Wills, 2019). It cannot offer an efficient result in practice, and is difficult to use
qualitative factors in decision-making and may lead to a wrong decision (Gurel & Tat, 2017).
Further, the results of the SWOT analysis may be unreliable and contains biases of the
individuals involved in the process. When it comes to the formulation of industry development
strategy, it is crucial for province economic growth and sustainability. In this regard, to achieve
this goal, the province needs the implementation of appropriate strategies based on
systematical identification of those external and internal conditions that favor or hinder the
operation.

This paper attempts to examine the combined usage of SWOT analysis and Analytic
Hierarchy Process (AHP) as an analytical process for the strategic formulation of the provincial
industry development in Thailand. To the best of the authors’ knowledge, no research has been
conducted on this issue or using this method for the province industry strategic planning in
Thailand. This study takes Surin province as a case study that represents the secondary

provinces of Thailand. Despite the fact that secondary provinces are the majority provinces of
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Thailand, most of their industrial development plays a small role compared to the national
level (Regional Development Integrated Policy Committee, 2018). Apart from that, Surin is one
of the lower Northeastern provinces group 1, which has set a strategic position to be the center
of agricultural industry, food safety, tourism, and border trade. Besides, Surin is the only province
in the group with a permanent border crossing point that links logistics and cross-border trade
with neighboring country, Cambodia.

Accordingly, in this research, we aim to identify and set priority the appropriate strategy
for the industry development of Surin province using the hybrid method combined SWOT and
AHP analysis. The AHP analysis is a commonly used method for mitigating the disadvantage of
SWOT analysis (Kurttila et al., 2000) and provides reliable analysis results from both quantitative
and qualitative methods. The TOWS matrix was also conducted to formulate strategy proposals
for industry development of Surin province. The findings contribute not only to policy makers
and government agencies involved in Surin’s industrial development, but it also provides
information for the business sector in terms of the industrial development direction of the
province. Further, the method used in this study can be applied to other types of government

strategic or action planning to strengthen the results and obtain reliable plans or policies.

Research Objectives

1. To examine the combined usage of SWOT analysis and AHP as an analytical process
for the strategic formulation of the provincial industry development.

2. To identify and set priority the appropriate strategy for the industry development of
Surin province using the hybrid method combined SWOT and AHP analysis.

Literature Review

SWOT-AHP Analysis and Strategy Formulation

The SWOT analysis first originated in the 1960s by Albert Humphrey to analyze companies
in the Fortune 500 to develop a new system of change management and control (Madsen,
2016). Since then, this analysis has been widely applied in many different fields and contexts,
such as business, industry, education, health, environment, and agriculture. SWOT stands for
strength (S), weakness (W), opportunity (O), and threat (T). These four components derive from
the analysis of the environment that the organization exists in, including internal and external
environments. The SWOT analysis is a useful tool that has been widely used in many types of
organizations for environmental analysis and support for strategic decision situations. It provides

an overview of the current and potential scenarios that help an organization to increase
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strengths, eliminate or minimize weaknesses, take advantage of opportunities, and prevent
threats (Bas, 2013). In addition to its usefulness and ease of analysis, prior studies have identified
several limitations of the SWOT analysis. For instance, the utilization of SWOT is mainly based
on the qualitative analysis and the capabilities of the persons participating in the planning
process without any means of analytically determining the importance of the factors, as well as
assessing the decision alternatives to the factors (Kangas et al,, 2001). The SWOT analysis
presents a superficial and imprecise list of factors that rely on the subjective perception of
individuals participating in the SWOT brainstorming session, as well as its lack of prioritization of
important SWOT factors (Phadermrod, Crowder, & Wills, 2019).

The AHP is a multicriteria decision-making approach in which factors are arranged in a
hierarchic structure (Saaty, 1990), and a decision is made based on the importance of factors.
The hierarchy structure presents a complicated issue in a multi-structure level that the first level
is the goal or objective, the next level is the factors, criteria, sub-criteria, and the last level of
alternatives. Kurttila et al. (2000) addressed the importance of a hybrid method using the AHP
to combine with SWOT. The utilization of the AHP within the SWOT framework aims to
systematically prioritize SWOT factors by performing pair-wise comparisons between factors and
analyzing them through the eigenvalue technique as applied in the AHP (Wickramasinghe &
Takano, 2009). In other words, this hybrid method provides a basic framework for decision-
making based on the SWOT analysis, while the AHP provides the quantitative results to improve
the decision-making framework. In this study, the SWOT-AHP method is used to prioritize the
internal and external factors in the SWOT model before formulating possible strategies for the
industrial development of Surin province in the form of TOWS matrix.

The TOWS matrix, or situational analysis, was developed by Weihrich (1982) by combining
the external environment (threats and opportunities) and the internal environment (weaknesses
and strengths) resulting from the SWOT analysis. TOWS is simply “SWOT” spelled backward,
and it aims to provide a SWOT analysis application. The TOWS matrix is a common instrument
that is widely used with SWOT analysis in the strategic planning of organizations in various types,
sectors, and sizes. Ravanavar & Charantimath (2012) added that without the extension to the
TOWS matrix, the SWOT analysis becomes a useless exercise. This is because the TOWS matrix
allows more in-depth analysis to interpret the results of SWOT analysis into alternative
strategies. The strategy is formulated by identifying the strengths that are used to capitalize on
opportunities and to counter threats, and the weaknesses that need to be minimized by using

opportunities, as well as avoiding both weaknesses and threats.
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Provincial Industry Development

According to the Cabinet Resolution on 4 December 2017, the government plans of
Thailand are classified into 3 levels, including 1) the 20-Year National Strategy (2018-2037) 2) the
12th National Economic and Social Development Plan, the Master Plan under the National
Strategy, and 3) the government organization action plan. Thailand has the 20-Year National
Strategy (2018-2037) as the first national strategy according to the Constitution of the Kingdom
of Thailand, intending to develop the country to achieve this vision: “Thailand is stable,
prosperous, and sustainable, based on the philosophy of sufficiency economy development.”
Under this strategy, there are the National Economic and Social Development Plan and the
Master Plan that emphasize the development aspects of a country. All these plans have been
passed on to government organizations at all levels to convey goals and indicators to the
operation of the organization systematically.

The industry sector is the main driving force for the Thai economy in creating added value
and employment. However, in the past years, the industry growth has slowed down due to the
limitation of competitiveness of the Thai industry sector in creating added value per capita and
the intensity of technology utilization in comparison with other countries in the region
(Kiatrueangkrai, Thepkham, & Chinwonwatthana, 2020). Apart from changing slowly, the Thai
industrial sector is still driven by the same industry, and concentrated in the same area. As a
result, the transformation of the country’s industry to industry 4.0 has become the focus of
Thailand’s National Strategic Plan. The Ministry of Industry is responsible for promoting and
developing the industrial sector of Thailand. Nevertheless, the strength of the country’s
economy as a whole cannot be understood without the contribution of all provinces. Therefore,
the provincial industry offices were established under the Ministry of Industry and are located
in every province of Thailand to operate the province's industry promotion and development.
They play a central administrative and guidance role in all development dimensions of their
territory industry. These offices have to formulate a strategic plan for their provinces’ industry
development and implement the plans under the Ministry's industry strategic plan. Since
provinces vary in size, population, resources, and social contexts, the formulation of each
province’s development strategic plans needs to be systematically analyzed to comply with
their contexts and the current dynamic environment.

This study focuses on Surin province as a case study that represents a secondary province
of Thailand. The province is among the ten pilot provinces with the lowest household incomes
and is under the project to solve poverty problems completely and sustainably, according to

the Office of National Higher Education Science Research and Innovation Policy Council in the
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Year 2020. The province is also a member of the lower Northeastern provinces group 1, where
the group has set a strategic position to be the center of agricultural industry, food safety,
tourism, and border trade. Surin has a permanent border crossing linked to Cambodia and is a
well-known area for producing rice, livestock, and agricultural products. 82.75% of the province’s
industrial factories are small factories. The province’s industrial sectors with the highest
investments are biomass power generation, stone mills, and sand vacuum plants. We employ
the management tool that combines SWOT and AHP analysis, aiming to formulate strategies

based on those factors in the form of TOWS matrix.

Research Methodology

The participants in this study were designed to get the perspectives of policymakers and
people who are the stakeholders in the policy implementation of Surin industrial development.
There were 26 experts, all of whom were selected according to the recommendation by the
Provincial Industry Office of Surin province to represent a diverse set of stakeholders’
perspectives. Basically, provincial strategic planning requires representatives from key provincial
government agencies and other stakeholders (such as educational institutions, businesses, etc.)
to participate in the process. In this study, the vast majority of the participants were 13 members
of local government with knowledge and experience in local development. Others are 3
representatives from local businesses, 5 from businesses and industry associations, 3
researchers, and 2 university members.

The SWOT factors relating to the development of Surin’s industry were identified using
focus group discussions and literature reviews. Secondary data on SWOT factors were collected
from relevant documents, particularly industrial development strategic plans at the provincial,
regional, and national levels. After that, we conducted a focus group session with experts to
review and confirm SWOT factors relating to the development of the Surin industry. They were
also asked to compare SWOT factors in pairwise comparisons. This study conducted the analysis
process that combined the SWOT and AHP analysis so that the SWOT factors could not only be
the linguistic data (Saaty, 2005; Kurtilla et al., 2000) but also be carried out more analytically
based on the quantitative information basis of strategic planning processes (Kangas et.al., 2001).
The analysis process consisted of the following steps;

1. Conducted a SWOT analysis to identify strengths (S), weaknesses (W), opportunities (O),
and threats (T) of Surin industry development.

2. Established the hierarchical structure of the study to present the relationships of

hierarchical dependence between SWOT group, sub-criteria, and strategic decisions.



Strategic Formulation of Provincial Industry Development 223

3. Paired comparisons between SWOT factors within each SWOT group, with judgments
of experts, were performed to compare and identify preference factors. After that, the AHP
analysis was conducted to transform the preference factors to a numerical value according to
Saaty’s scale (1980). Experts compared two factors with respect to the objective of the study
(development of the industry plan). Each comparison included ranking on a scale of 1 to 9

(Saaty scale) to make relative judgment factors as shown in Table 1.

Table 1 Comparison Scale of Saaty

Scale Definition
1 The first attribute is equally important to the second attribute.
3 The first attribute is a little more important than the second attribute.
5 The first attribute is more important than the second attribute.
7 The first attribute is very important more than the second attribute.
9 The first attribute is extremely more important than the second attribute.

2,4,6,8 Intermediate values.

Source: Saaty (1990)

4. Calculated a list of the relative weights, or importance of the SWOT factors using the
method of eigenvalues (Saaty, 1980). A consistency index (Cl) by Saaty (1980) was performed to
check the consistency of the judgments and can be calculated by the following equation;

Cl = Amaxn
n-1

5. Calculated a list of the relative weights, or importance of the SWOT factors using the
method of eigenvalues (Saaty, 1980). A consistency index (Cl) by Saaty (1980) was performed to
check the consistency of the judgments and can be calculated by the following equation;

CR=d
RI

The value of CR that is smaller or equal to 0.1 is considered to be the acceptable
inconsistency. However, if the CR value is > 0.10, the ratio indicates the inconsistent judgments
6. Developed possible strategies using TOWS matrix that drew four possible strategies

based on results from step 3, including SO-strategies, WO-strategies, ST-strategies, and WT-strategies.
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Results

The Determination of SWOT Factors
This study determines the SWOT factors of the Surin industry development from the
existing literature available and documents related to Surin strategic and industrial development

plan, as well as brainstorming through a meeting session with participants. The results of the

strengths, weaknesses, opportunities, and threats are present in Table 2.

Table 2 SWOT analysis for Surin industry development (author’s compilation)

Strengths (s)

Opportunities (O)

S1 Important areas for producing crops and
livestock of Thailand.

S2 Several industry factories produce a wide
variety of products and able to utilize
agricultural raw materials.

S3 Province identity products can generate
good income, such as silk, silver, and
brass.

S4 Unique resources can be leveraged in
product development and the tourism
industry.

S5 A wide variety of local wisdom in
agriculture and the production of local

products.

01 Consumers are more alert and want safer
and more organic products.

02 Thai products and services are in high
demand in the neighboring countries.

03 Government policy in promoting the
tourism and agriculture industry in line with
the province's identity.

04 Government policy in building capacity for
SMEs and promoting access to capital
source.

05 Government policy in promoting crossed
border trade and investment.

06 Government policy in promoting SMEs'
potential through the use of technology

and innovation.

Weaknesses (W)

Threats (T)

W1 SME has an adaptation limit in the
COVID-19 crisis situation.

W2 Conditions for access to funding are
unfavorable for SMEs.

W3 Workers' skills are inconsistent with
industry needs.

W4 Technology, innovation, and research are
not widely used to produce and add
product values.

W5 Raw materials for industry production are

not enough.

T1 Insufficiency of water supply for agriculture
and consumption.

T2 COVID-19 crisis.

T3 Climate change and natural disasters that
affect agricultural productivity.

T4 The uncertainty of the macro and micro
economy.

T5 The uncertain price of agricultural products

affecting the planning of cultivation.
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Hierarchical Structure

The hierarchy structure was established to present the relationships of hierarchical
dependence between SWOT groups, sub-criteria, and strategic decisions, as shown in Figure 1.
The first level presents the objective of the research that aims to formulate strategic decisions
on the industry development of Surin province. The second level constructs the decision criteria
that consist of the SWOT group; strength (S), weakness (W), opportunity (O), and threat (T). The
third level presents the decision sub-criteria of each SWOT group, while the fourth level

illustrates the strategic decisions.

Provincial Industry Development

Strength Weakness Opportunity Threat
(S) (W) (0) (D)
SwoT  — s1 w1 o1 T1
S2 W2 02 T2
S3 W3 03 T3

Figure 1 The hierarchical structure model (authors' compilation)

Pair Wise Comparison

The local and global priorities of SWOT factors were calculated, and the results are
illustrated in Table 3. Local priority scores are the relative priorities of the factors in each SWOT
category when compared with each other, while global priority scores represent the relative
priority scores of each category, determined by making comparisons between the factors in each
category with the highest priority (Stainback, Masozera, Mukuralinda, & Dwivedi, 2012). With
regard to the overall relative weight of factors, the highest relative weight is related to strengths
(0.273), followed by threats (0.266), opportunities (0.236), and weakness (0.224), respectively.
These results show that the most important criterion for the development of the Surin industry
is strength. It shows that there are many strengths for the industry, as it indicates that the
opinions of none of the experts contradicted each other. The inconsistency ratio (IR) for each
of the comparisons is less than 0.1. In addition, among the strength factors, S1 (important areas
for producing crops and livestock in Thailand) is the strongest factor, with values of 0.321 (local
priority) and 0.088 (global priority). The W1 (SMEs have an adaptation limit in the COVID-19 crisis
situation) is the weakest factor in the weakness group, with a local priority of 0.286 and a global

priority of 0.064). O1 (consumers are more alert and want safer foods) and 0.067 (global priority).
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And, T1 (insufficiency of water supply for agriculture and consumption) is the most and more
organic products constitute the top priority among the opportunity group with values of 0.284
(local priority) threatening factor in the threat group with values of 0.299 (local priority) and
0.080 (global priority).

Table 3 Priorities of Comparisons of the SWOT Groups and Factors

Local Global priority
Group L. SWOT . .
SWOT Group . Priority weight (Overall weight
Weight score factors
score score)
Strengths 0.273 1 S1 0.321 0.088
S2 0.218 0.060
S3 0.158 0.043
S4 0.152 0.041
S5 0.152 0.041
Consistency ratio relative to the goal: CR = 0.013
Weaknesses 0.224 4 W1 0.286 0.064
W2 0.190 0.043
wa 0.182 0.041
W3 0.176 0.039
W5 0.165 0.037
Consistency ratio relative to the goal: CR = 0.074
Opportunities 0.236 3 01 0.284 0.067
02 0.178 0.042
03 0.157 0.037
o4 0.142 0.034
05 0.132 0.031
06 0.107 0.025
Consistency ratio relative to the goal: CR = 0.035
Threats 0.266 2 T1 0.299 0.080
T2 0.290 0.077
T3 0.155 0.041
T4 0.147 0.039
T5 0.109 0.029

Consistency ratio relative to the goal: CR = 0.067

Note: Local weight scores indicate the level of priority with respect to each SWOT groups.
The greatest weight score within the SWOT group in boldface. Overall weight scores are
calculated by multiplying the local weight score within the SWOT group by the group weight
score. For example, the overall weight score of S.1is 0.273 x 0.321 = 0.088
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Strategy Formulation Using TOWS Matrix

The TOWS analysis has been employed for strategy formulation to transform current
environmental conditions into desired situations for the industrial development of Surin
province. According to the TOWS matrix, industrial development strategies can be developed
based on the identification of strengths, weaknesses, opportunities, and threats. The first three
prioritized factors of all SWOT groups were listed and taken into consideration based on the
result of the SWOT-AHP analysis. Four different combinations of strengths, weaknesses,

opportunities, and threats are identified as SO, WO, ST, and WT strategies as presented in Table 4.

Table 4 TOWS Matrix of Surin Industrial Development Strategies

Strengths Weaknesses
Opportunities SO strategy WO strategy
Strengthen the competitiveness of  Promote and develop essential
the agricultural industry. skills of SMEs to adapt in the
(5152 S3/01 02 03) COVID situation. (W1/01 03)
Threats ST strategy WT strategy
Promote productivity in agriculture  Provide supports for entrepreneurs
that uses less water, especially to get access to sources of short-
livestock. and long-term capital. (W1 W2
(S1S2S3/T1 T2 T3) Wa/T1 T2 T3)
Discussion

The present study intends to propose the strategic formulation of a province’s industrial
development using a systematic method that combines the SWOT analysis and AHP analysis.
This method employs the AHP analysis to complement the weaknesses of SWOT analysis
regarding its lack of quantitatively determining the importance of factors. The results showed
the prioritized factor of each SWOT dimension. The most important aspects of each SWOT
dimension consist of S1: important areas for producing crops and livestock in Thailand, W1: SME
has an adaptation limit in the COVID-19 crisis situation, O1: consumers are more alert and want
safer and more organic products, and T1: insufficiency of water supply for agriculture and
consumption. The TOWS matrix was employed to formulate the strategies based on the SWOT-

AHP results. Four strategies were proposed, including the SO strategy, that focuses on strengthening



228 Chonnatcha Kungwansupaphana Peevara Parnitvitidkun and Ubonwan Suwanpusit

the competitiveness of the agricultural industry to be able to produce standard, safe, and
organic agricultural products. The results follow Fafurida, Setiawan, & Irmawati (2016), who
recommended that in order to increase the competitiveness of a province industry, it is
necessary for the government to formulate a strategy that focuses on the development of
leading industries, maintains the performance of leading industries that already have
competitiveness, and provides support to less competitive industries to help them achieve
competitiveness in the future. Liu, Lee, & Lee (2020) added that industrial sectors should
respond rapidly to the changing market by building on the strength of their own particular
characteristics.

The ST strategy for the industrial development of Surin is to maximize and leverage the
strengths to minimize the threats. This study proposes that the province needs to promote
productivity in agriculture that uses less water, especially in livestock. Furthermore, the Surin
industry office must support the efficient management of industrial water resources, collaborate
with relevant sectors to jointly plan for long-term water resource utilization, and promote
environmentally friendly industry operations. In this regard, Hoang Thanh et al. (2018) found
that regular training and promotion in science and technology by relevant agencies resulted in
increasing agricultural productivity of farmers, as well as quality and safe production processes.
This would also enhance the self-reliance, creativity, and capability of local people.

Furthermore, we proposed the WO strategy to minimize the weaknesses and maximize
the opportunities. We propose the WO strategy for the Surin Provincial Industry Office to
promote and develop the essential skills of entrepreneurs to help them adapt to the new
context. Crises from COVID-19 have led entrepreneurs to confront challenges and threats. It is
necessary to develop entrepreneurial competencies and the necessary skills to adapt to the
new working environment and prepare citizens to develop resilience in businesses (European
Commission, 2020). For instance, the development of technology skills in production and online-
marketing. The strategy includes providing them access to assistance during the COVID-19 crisis,
as well as promoting the use of technology and innovation for entrepreneurs to develop
safe/organic product standards in line with market demands. Zin & Ibrahim (2020) confirmed
this strategy and added that any entrepreneurship intervention programs should be designed to
the specific module and local requirements, sensitive to the entrepreneurs’ needs and

expectations, as well as places an emphasis on continuity and comprehensive of the program.
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Finally, the WT strategy was proposed to minimize both the weaknesses and threats. The
WT strategy we propose for the Surin Provincial Industry Office is to assist entrepreneurs in
obtaining short- and long-term financial capital from a variety of sources. This would allow
businesses that were affected by the COVID-19 crisis to be able to continue doing business, as
well as provide a platform for potential businesses to develop and grow faster. In the meantime,
to overcome weaknesses and avoid threats, entrepreneurs should have access to other types
of capital in order to continuously improve or develop their products based on market changes.
Local entrepreneurs may not know how to access the sources of capital they need. Government
agencies, therefore, need to take into account proactive communication to target groups and
provide channels with easy access. The proposed strategy is in line with Liu, Lee, & Lee (2020)
that small businesses should maximize the effects of various rescue packages during the current
COVID-19 crisis issued by the government. Further, despite the resource constraints of local
government, Roundy (2017) addressed that it can be an advantage in terms of having more

flexible decision-making and easily changing unproductive projects and programs.

Suggestions and Conclusion

This study reported that the most significant SWOT factor for industrial development is
the strength of Surin in terms of being an important area for producing crops and livestock in
Thailand. Followed by the threat comes from having an insufficiency of water supply for
agriculture and consumption, the weakness from the limitation of SMEs' ability to adapt to the
COVID-19 crisis, and the opportunity derives from consumers’ alertness and demand for safer
and more organic products, respectively. Based on the results of the study, we proposed the
industry development strategies of Surin from a practical viewpoint, and they focus on the
leading industry, increased productivity, human capital, and access to needed support. The
strategies include ‘strengthening the competitiveness of the agricultural industry’, ‘promoting
productivity in agriculture that uses less water, especially livestock’, promoting and developing
essential skills of entrepreneurs to adapt in the new context’, as well as providing supports for
entrepreneurs to get access to various sources of short- and long-term capital.

We recommend that the industrial development strategy be an important starting point
for the economic development of every province in Thailand. Therefore, provincial
administrators must focus on the industrial development of the province by promoting and
supporting relevant local government agencies to work together in accordance with the strategic

plan, as well as vigorously assessing and monitoring results to ensure the effective implementation
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of the plan. Furthermore, business sectors and entrepreneurs need to be involved and be aware
of the industrial development direction of their provinces. This paper has limitations in terms of
the focus being only on the industrial development strategies of one Surin province. The results
may limit the implications of the research findings to other provinces where there are differences
in provincial contexts. Therefore, future research can be carried out in other provinces, as well
as comparative studies can be done across countries that need to formulate strategic

development plans.
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ABSTRACT

The purpose of this study is to investigate how personal factors, and marketing mix factors
(7C’s) affecting purchasing decisions on horizontal residential real estate among millennials
customers in Mueang District, Phitsanulok Province, Thailand. The personal factors are: age,
education level, total experience, and monthly income. The marketing mix factors (7C’s) are:
Customer needs, Cost, Convenience, Communication, Caring, Comfort, and Completion.
Questionnaires were distributed to 400 Millennials, selected by Purposive Sampling technique,
who are 24-40 years with a demand to purchase horizontal residential real estate in Mueang
Phitsanulok District, Phitsanulok Province. The data was then analyzed by Multiple Linear
Regression.

The results of analyzing personal factors, and marketing mix factors (7C’s) affecting
purchase decisions for horizontal residential real estate was at a high level of significance. With
a 0.05 level of significance, the forecasting, variance coefficient in them to standard scores ()
were 0.283, 0.257, 0.227, 0.100, and 0.024 respectively. The results sorted in descending order

1) Convenience factor consisting of Comfortable to Contact, Environment Outside the Residential
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Project, Located near the Main street, Located near the hospital, Located near facilities, Located
near shopping malls, and Located near clubhouse, fitness, or the swimming pool; 2) Comfortability
factor consisting of Transaction comfortability, Systematic work process, Cleanliness and Orderliness
in the Common areas, and Safety Considered in designing the project; 3) Complete factor consisting
of Salesperson impressiveness, After-sales service, home structure insurance, and repair
warranty. 4) Communication factor consisting Internet channels of communication is provided,
Accurate and complete information, Receptionist with great service mind, and Exceptional
Promotions such as discounts, cash, gifts. 5) Cost factor consisting of Suitable pricing based on
location, Reasonable pricing based on quality, Long-term mortgage available, Low-down
Payment mortgage, Low contract fees, and Conforming loan limit available. All five variables
could predict purchasing decisions on horizontal residential real estate among millennials by
55.9 percent (Adjusted R” = 0.559). The results of analyzing personal factors, and marketing mix
factors (7C’s) not affecting purchase decisions are: age, education levels, total experience,

average monthly income, Customer needs, and Caring.

Keywords: Horizontal Real Estate, Millennials, Consumer Behavior, Marketing Mix
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dwsudusegneumsgsivedmsuninduseinniiegondeuuisu

v
LYY

fadun1sdladadediuyana way diudszaunianisnainvesnguiiaauioaiinananis

'
& a o o

sndulatoiludsdAydamu vie1vetedwmisunindussinmiegordouuinumsin ietnly

vy q

o o

AmuanagnsnIsnan YSuusawily waginaununisnain wetlugnisdndinitalansaniuaiy

v o o

fosnsvesnguiuslaagediamuilen 3aduduilaafinnudrdgivedmnsunindUssaniiog o1de

o

wwasuInigaluagiu

NINUBVIINITAY

diefinuladudiuuana wavdiulszaunisnainluguuevesgna 7C's Ndwmasianisindula

v
] o

FoadwnTunindumisulssianiiegerdevesnquiuilaayadaiauwidea luunginailes danin

wwaglan

NUNIUITIUNTIY
wwRangefnsnanluguuegndl 7Cs iunwianisnainlaedaiuluguuesvesusian
weliinnisaananunsadifsanusdesnisvesiuslaald nquidiulszaunisnainluyutesgnan

7C’s Usgnaumigdiudszaun1enisnainns 7 anu Jeuseneulumieyunadludiu 6199 7 yuues
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Sy 6 a A

(A323900 1@3¥01d, 2541) lauA 1) Customer Value (AauenignAnazlasu) Ae daiguslaaldiansan
Jundnneudnduls Ao auAuazaulszlorineg fAegldsuifisuiutuningly sshadeausdum

LA UINTNNUALRIMBALADINITOENINYIATY 2) Cost to Customer (Funw) FuSlnABuATIayd1eRy

£%

dmuduA waruIns NuMUAEARUANBIAINABINITLA gINATRENITALEUBUINITIUSIATTIGNAN

q

gousuld 3) Convenience (A1uaznIn) Huslanaglduinisgsiale gsftuasdesasnsnnuarnin

¥

Wituduslaa lddnzdunmsfndeaeuaudeyauaznislduinis gsfivssdenhmifiadnuasaan

Y

Y a

Inftuuslnalyiunniign 4) Communication (MsAnredeans) g3navzfesdamdeiivunzauiugnen

Y

o Y 3

Whvane iensi uagSudeyaruiuaingnen 5) Caring (M3guateilald) guslaadesnisnisien

o
Y a o '

Taldguaduensfangliuinmadausiduinviusndunaudstneoniulidesdundusn vioadila
¥9an1515U3n73 n3elidnezdundnaulailiuinisiaim 6) Completion (Aud3alunns
navauasnufenis) Huslaaiianuywnilildsunisnevausininudesnisegvauy saluuy
N3EUIUNITIIUSNSHOIMBUALDIAINABINITRENATUIIU Wazgndas Livannuansas nuANi
wala UarANRBINTS 7) Comfort (AXAUNE) liuInsdesaiemnuauty uazauuseiulaliu
Hu3lne

wamguiiieafungdnssuvesfuilan nunefs wadnssuiifuilnauanseenlunisualam
dmsunste nld nsUsndiu wasmsfudieldaes Seaud uasuimsfinantaelianusdesnts
vaulasuauiianala (Schiffman & Kanuk, 2534, §198lu A3 L@35m1, 2544)aunsnesuiela
se wuudiassgAnssuguilaa (Consumer Behavior Model) auandliiifiufaivngslaiiviliiia

U (Stimulus) Audunluanuidnindn

q

nsanduladondndue lnelgasuduainnisindansy

a

va35jUslnA (Buyer’s Black Box) iiU3euiaiioundesiniigfuan vietnnisaaraliauisananziuld

Wenuslansuiredanseiu waziinAuABINIskad 3938iAAN15P8 3an15naUANDY (Buyer’s

aaa 13

Response) 1u lnefiseazidunnwmolull (15305 v1933AwYg, 2553) 1) Aanseeu (Stimulus) dinsedu
ANABINTTVOIRUTINARIAANINLTINTEAUNETUT N8 YR USLAALEY WU AINFABINT ALY
AUNsEY vseoludinseduiiognieuen liun dansedunenisnann wasdainseiudug daunn

UnnsnatnazlianudAydudnsedunieuen lnene1e1udndnsedunieuen lagianigdnseau

v
% a vy

nen1seaabiaansaslaligusinafinaiudesnis@eduntu 2) anuidninAnveide (Buyer’s

U
a a [ .

Black Box) naessn niannuidniinAnvede udiuildsudninauandnuazuesi@e (Buyer

a a

Characteristic) @3l@sudninau1ain Yadeduiausssy Yadedudien Jadudiuyama wavtladenis

v
a a

InIngn wazdalasudnsnaniainnszuiunsandulavesi@e (Buyer Decision Process) 3) 113

MBUAUBIVDIH T D (Buyer's Responses) n3an1sandulavesuslnanios@e (Buyer’s Purchase

Y
Decision) #uslnpazdesinisdndulaluyssiiuniigg 18 wu nsidenwdndat (Product Choice) n1s
\8enn31duA" (Brand Choice) n1sideni v (Dealer Choice) nsideniiatluni1sde (Purchase

Timing) tagnsiienusunallunisde (Purchase Amount)
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aa A

wAnkazng e netunsindulate wunsds nszuiunislunsideniiasnszvindsledmile

v U a

Pnmadendneg ffled Fafuilnainadesindulalumadensieg vesdumuazuinisegiaue laei

Y o w 4

auidendud vieuinsmudeya wazdediavesaniunisel nmsdndulaiudunszuiunisiiddy
waregneludnlavesuilan (nsens wauels, 2550) nszuiunsdadule WWunsfmunduneuves
nsindula daadunouwsnlvauiviunaugaving nssedulaidunsdndulalegldvanvane wazd

ngunan Jadunisdndulalasldszifouidmaneiaansiuniedleviglunismveasuiiionis

a v £

Andule lnenszurunisdnduladedudvesfuslanauisafiansanauduneusieg 1u 5 duneu
SuANWANITAlnouNALiinsToAUA1ATIY AUTAUANITAIN1EMRIAINNTTTE (Kotler & Keller, 2000)
Fausznaulualg 1) N135U309AUABIN15 (Need Recognition) 2) NMSAUNMITBYA (Information

Research Recognition) 3) n15Usztl unan1atdan (Evaluation of Alterative) 4) n1sandulage

(Purchase Decision) kag 5) WANTTUAIENAIN13T D (Post Purchase Behavior) lags3duidanlyd
nszuruntsiadulade 3 nsrurunisusn 1dud 1) n1s¥ufennudeanis (Need Recognition) 2) N
ﬁyum%aiﬂa (Information Research Recognition) Wag 3) n15UseLdunanisiden (Evaluation of
Alternative) Tneg3desasnisdnuluraavmnisainoufiasdnisdadudodudvesfuilan esen

adwnsuvindUsuiaviiegededugsnefifuilaadesihunisitSeudiou duf wavuinis fesindule

Y

v v
a v @

9190 T IzyAAAUANTIAABUTNE wazliaudlunsTeduAe AwunsruunsAndulad

o

3 N3zUIUNIAINGT drudidgedrddunsiiunyssendaldiuainddenifeitesiunisdnaulade
adamnsunindussinnitegende

adansunsndussinnilagordouuisuiionisegerdeUsenauluimeuuii uaguuisu

P '

LR fie edansunsnduszaneinsgaivanetu wiazduasinsulwesiiuilildaeseenduies

lnswsagieaveiiidntnu viegionssuansluiuiignuuadu Favisiiundiuyans wagiuidiusiy

a o s

laun pouladidoy wagovnismuud (WuSa1 aSngedun, 2559) d9ufl ot 8 1dBuuIsIU Ao

v
o o ' 1% o 1 o N W

adamsunindniiliienisegende lasneadenseguuiu wasiidntuvserionssudnsifiesniusied

leuA Trudier ruude naiierdvdeninilen enmsmdvduazinuas lumsdnwiedmnuming
Uszinnitogondouuastu Taegadelsdendnuthudissdusialiitiu 10 &wum Yszneuse Super
Economy (517131 1.5 1w ), Economy Class (1.5- 3 d11u19), Main Class (3.01-5 d1uuv) uae
Upper Class (5-10 81uuv)

Haqvunauguilangaiaaudsn (Milennials) luvssinalnedTruiutsseinssavua
15.250.525 au Aatdudesay 23 91N 1UINUTEINNTHvLR @inauadfuisnd, 2561) 29ieindl
unumiazduidmdnlunstuiedoussma w daatu iundguilivlmnndouduaufiamiims
walulad uazuinnssy iulalugadifiiiansudsundasedisnn iesainnisvenedivesingiin

wagn1sNvesdumesiineg1esings nauduslanealaaudoadiulvguauiorinnu uasiiung

o v I a'

Y9018 feraeiimasandignaiaussnu iungudAgfiduindeudinuuazisugialutlagtu vild

Y
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tnniseandiulug anuddgyiuaunguilegaun wagnereuinanuditannudeansluynia

v Ao o a v

vosrungull wszidunguieglutieievhauuessudigeatausaa iWudefidddfianudenistu

o o 1Y a ' a

adasunindussinviiegende wazdnseiunisudesfutevesantunisiuiivdssdudeogende
luszzgnilagiony 30-40 U lnesiudvergduilaauadneslaifiu 70 U dwluyanaiioglugiseny
20-40 ¥ anunsadduderiedetuladmsaiuyitenyvesnguiuilanaaiiaauiiioa (Millennials) 1%

Y3901y 24-40 U Tutagliu

NSOULLUIAR

Uadwdauyana (Personal Factors)
. 01g (Age)

1

2. szaumsAne (Education Levels) miﬁ'ﬂﬁu’lwﬁaaﬁwﬁw%'wé
3. 97gn1991U (Total Experience) ol npSeelon
. . UiuLﬂVWIE]QE]']ﬁEILLu’J‘S']U

. elfedesoiou (Average Monthly Income) (Buying Decision Process)

v a
ulszaun1Inanalusasduilag (7Cs) 1. medufemmminems

. éﬂﬁéﬁiﬂﬂgfaﬁmi (Customer Needs) (Need Recognition)

. AuANAT (Cost) 2. Msfumdeya

d

1

2

3. PN (Convenience) (Information Research Recognition)
4

5

6

7

. Nsdeans (Communication) 3. psUspifiunanaten

. m3quatalald (Caring)
. AuEug (Comfort)
. anudusalunismeuauenTNsBInTg

(Evaluation of Alternative)

(Completion)

2NN 1 NTRULLIANITY

YBULUANTTINY

nuAdelRnusErIng Ao duslargafiaauiion (Milennials) Aifinudoans edsnsaming
Uszianilegendeuuisiu Useneusne thuies thuuda ntdisndnienindley enaiswided as
Anua Tneidendnwedwniuminduszianilegondes sziumalaitiu 10 duum Uszneusie
Super Economy (#1071 1.5 druun), Economy Class (1.5- 3 a1uu19), Main Class (3.01-5 814
U¥) uay Upper Class (5-10 &1uum) Tne@nwifuslanneludmisfvalaniifieny 24-60 T uas

l#38n1sdunguieguuuRN£Ia12ae (Purposive Sampling) AuATUTILIUNGHFIBE S 400 AY

Bnsanliuniide
UsEINIUaznNguAI9E19
N P R o ¥ Xa woa - -
n15738A3eililiun1sideideuTana Uszvinslunis@nwasadl Ae uilangaliaauien
(Millennials) #flAa1udaIn1s warfiszdoedwnsunsndusvinniiegerdonwisvludminfivalan

918 24-40 U Falsinsrunnulssansiuiueu aunanguiieg e saAInIngnslinsvug
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f1a819989A50AKAY (Cochran, 1953) TAgAINUAAINULT B USB8AY 95 KAYIYAUAINAAIALAR DY

Sowar 5 (5574l Lenzna, 2550) ldvuanguiiegsifesyinnIsAinwuindu 384 Au WA NazAIN

a

Tunsusziliung Aneideya waranmnunUsuniuananuaanndeulitesiian fidulausurun

]

vosngusinedns Wu 400 au Tdnsidennguiietialuuamzianzas (Purposive Sampling) Taensld
wuuaeuauesulatrugiianesy (Google Forms) ialdasunuruslaagafiaauiiua (Millennials)

Mflony 24-40 U uarordeagludminiivalanaunsudnniunguiieg1aifeansfin

'
Gl

1A5093alUN1573Y

Ya v

H3dveenuuuasunudanelautseenidy 3 daude 1) uwuasunuiaiuledvdiuynna
16uA e 97y @n1uy sEuNsAnY 01 01y s1eldlndereifeu egenduidy andnluaseuni
11U 9 VoAU 2) LLuuaaummLﬁ'snﬁ’quaﬂiimmﬁaﬂ%@@é’ﬁ%ﬁW"ﬁ”ﬂNéﬂizmwﬁag’mﬁmmaiw
1 16 Jefmanu lnsdnvarvesuvdsuaududaiuuuuiianneu (Multiple Choice) Wagisn1s
Foad iy (Ranking) 2) uuuasuaABIfuNgAnsTUMSEend sedumnIuningUssianiiegonde
WWIT1U 13 16 o lnednwauzresuvasuauduiouuuuidenneu (Multiple Choice) waz

FnsiSesa1du (Ranking) 3) wuuaeuaaienfudulsraunsnaaluyuuesigndn 7Cs loun Fe

a

Fuilnadesnis Anuduen ArwazeIn Msdeans arwauny msquatenlald uazanuduialunis
ADUAUBIAINABINIT 91U 39 TaA1aU dnwazAauduuInsd1uUssu1an (Rating Scale)
FarfmunnaiBuosdiAdn (Likert Scale) wianisiandu 5 sedu 16un 5 = wnflan 4 = 110 3 = U
nan 2 = oy way 1 = teufign 4) wuuasunmAsatunsEadulade lHud 1) n1s¥uiisnudoans
2) Msfumdeya 3) msUseliunamadeon Susu 16 Jarnanu TnednsgduanuAniiuuuuannsidiu
Uszanauan (Rating Scales) FsimunnnaiSvasaidsy (Likert Scale) tudegyasenineiudl 1 unsmy
2564-31 funAn 2564

ATIvdaUAMANIATEBlAE YR NTIRAITANTANTINIY 3 YU LianTIRdRUAIILTEINT

I

\Waiilom (Content Validity) waganugnaedludiuiuniwn lnaidendauanizdemaiuniiadvil

Ya o

AudanAdas (Index of Item Objective Congruence : 10C) MHANIAATN %30LAY 0.75 LHDKITY

Y

Usudgsuuvgsuauadaduuda Jauvvasuaulunaaeddd (Tryout) Tnanisuanwuuasuniuli
Us891n391U3U 30 90 Wenaaaun1AIAULely (Reliability Analysis) ngdgnsmeandudssans

dan199IATEUUIIA (Cronbach’s Coefficient Alpha, a) TAgAIWUAAIAIINLT 8T UIINAITAIUIN

I

11NN 0.7 Fadudstunvvasuauildlunsideasall Iadudseavsdarinegsening 0.76-0.97

Ya v A

Aiduidenmslnszideyalagldaunisannesuuunygas (Multiple Linear Regression Analysis)

U

Wertudadediuynna wazdadediulszaunisnainluyutesgnan (7C's) Ndwasanisindulade

v v ¢

adamSunindussinniiegonfeuuisu lnenaaeuatdudssdnsanduiusvosiosdu (Pearson’s

U o w 4

Correlation) vieidendauusiddedrAgyluasiaunisnensalnanan lneldadfinisonneenvan

(Multiple Regression Analysis)
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Tneinasinisularumane s

ATLULIRAY 4.51 - 5.00 Mol ﬂﬁﬁmﬁuslﬁ]%yamﬂﬁqm
ATUULLRAE 3.51 - 4.50 vaneds msdnaulatienn
ATUULLRAE 2.51 - 3.50 wneds nsinauledeuunans
ATUULIRAY 1.51 - 250 wneds nsdnaulatetes

AzMUWAERY 1.00 - 1.50 wuneds n1sinduladetiaunan

Han13AnEN
MmNy IngAinssy uazdulszaumanaeluguneauilan (7Cs) idkadenisiadulade
odmsumindussinniiegendouuisuvenauduilangefaeuisaludminfivalan §3delddoya
MNUUVABUAMITaVILA 400 YA AnansaagUnalddsil
1) namsieswideyaieafuteyamlvvesinouuuuasunuvesiuilnadaauiea
wudnquiiegsdnluagilumends (Fovaz 59) Y901y 28-31 U uaz 36-40 U (Sevay
30.25) danuglan (Fegay 56.75) szaunsfny (Fewag 31.50) erfinminauuignienvu (Feuay
39.5) 91gMhau 6-10 U (Fewaz 46) elsiadssieiion 20,001-25,000 v (Fosay 17.25) fiog
odoiRndutuien Govay 32) wavanndnlunseunia 4 eutuly (Gosas 74.25)
2) ‘ﬁa%aLﬁlﬁl’lﬁquaﬂﬁmmiLﬁ@ﬂ%@@ﬁﬁﬁﬁmﬂ%ﬂ/\lEjﬂizmﬁ/lﬁagjmﬁﬂLL‘L!’JSTU
nuinguinegtsaluginginssuniadonde Ussinnvedasinistiniiior 67.25 fnns
denvina/ waituil (Yosay 53.25) lnedndulede o sedusian s1a0 1.51-3 d1uum (Economy)
($ovaw 48.75) flvundifu 51 - 100 M99 ($evay 60) Sruruvesdu (Floon destu (Fesax 60.75)
Fruauosuou 3 Weusu (Fevay 56.0) Suauesi 3 Houh ($evay 38.50) fisunsmaenndu
vy (Fevaz 27.50) Fvesdadududasu (Fevaz 30.75) Arudesnisriuaudasnde
wuiiifyana (Fegaz 68.50) mnudssnsiumsieadalufiegerdendoniiieg (Pre-buil) (ewas
82.50) fusun1siseiiegendelnenisioundeliduidesuins (Fevar 89) uaglédomnslunisiu
Uayar1aslagn13AUNIMNG Search Engine (Segaz 39.50)
3) wamsnseitadvdyana wasdadumsnanaluguuesgnd 7C’s fdsmasenisdnaule
%aaé’am’%w%“wE?Uizmmﬁaguimﬁmmim
Ansziladedinynna wasdadedindsvaunienisnainluyuuesgna (7C’s) dnadens
dndulatoodwniimingUssnniiegerdonunsuronauruilnay efiaaudea Tudminfivalan
Usznause 1y seiumsAne e1gmsvhau sieldlededeiieu ddiguilaadesnis dunu A
azaan nsdeans nsguatonlald anuauie wazanudsalunisnevaussamdeants lnenns

?Jmi’wﬁmimﬂamwqu@m (Multiple Linear Regression Analysis) ImaﬁgﬂLLUU‘U’eNaMﬂ’ﬁﬂmaa fiatd
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Y=0+ [31X1+ B2X2+ B3X3+...+ B“X11+ u

efl @ Ao mAsTinise A1 Intercept YasaNNISRAREY
B fie Awdwes wie AduUsEANsNMsanaesveiiuUsBasy
u R mmm%mmﬁau (Error or Residual)
Y fio masinAulatoodmniuningussanitogenduuay
X, g 91y X, Ao AUEEAIN
X, AD STAUNITAN®YI Xq fio nsdeans
Xs Ao 918NN Xo Ao NMsguatenlald
X4 Ao s1eldaduraiou X0 Ao ANEUTY
Xs fio & ﬁpﬁu%lmﬁmms Xy, Ao AuduSalun1smevaues
X Ao Aunu ANFDINT

Ifafiinaapumaiuduiusiuuanaaeidanyaas (Multiple Linear Regression Analysis)

eAnwidudsraunisnainluyunesgnan 7C's ndnasensanduladosdwnsuninduszsinniiey

Y

¥
A va o

ofpuLaT TSI Tsiiemauduiusvssoyalneléntsimsginnuduiusing
ainlngofuNTIAIIEanduRusS (Correlation Analysis)
uenniiideldnsiaaouamesndunsany (Multicollinearity) lnomsvinaauatn a1 VIF
(Variance Inflation Factor) vessaudsnennsal 7 dauds leun Jadedsiiguilnadeanis Jadusu
funu Jadesnunrwazenn dadedunisdoans Jadesnumsguatenlald Yadefuenuauis uas
Jadesumnudnsalumsnevaussmiudenis fwmssdl 3 uandunianuin Wedusinduans

Tiududsnensainndudsifunudennaadewulunisinssianass Inefiasanaiunus

'
o

994 Hair et al. (2010) 7 fnunli3961 VIF desfianfilidlndvseiiu 10 delda1nin 0.2 uwanein
Auwdsdasglufinnuduiusiulusedvgs w3elaifin Multicollinearity a1nnan153iAs1gagnudn
M VIF gagaiilst flAn 2.973 fslsitAu 10

MIVENIEAU S evnvasr LU uS s TA T IavTesrduUsy AvisanduiusTag nen
dsyavSavduiusiiandilng -1 vie 1 wansdsnstienudiuslusedugs uidmnensiandilng o
wansdensiinnuduiusluseausii wioldfianuduiusiu dwsunaeinisulanarnuduiusvese

FuUsyansanduwusiiin fvusnasinisulanInuvang sail (Devore & Peck, 1993)

Anr SLAUAMUFUNUS
0.8 fi4 1 %30 -199-08 fanuduiuslusyivg
-0.8 94 -0.5 459 0.5 99 0.8 JanuduiusiuseauUiunans

-0.5990.5 Hanuduiusluszausn



MTNN 1 uaRIANIATIEianduius (Correlation Analysis) vestadediuynnauaytadudussaunmsnaialuyuueswesuslan (7C's) Fauusdase)

® o ® ot R D Se D N D [ ] D D8 >3
2 S 2 2, £o3 = &3 &2 &2 &3 223
c 3 Se Qe 2 = 2E 3 52 3z /35
3 oA ® o G ~ D e 3 @ R = Qg_y"
. s 2 = 2 | 355 | O 23 | §3 | 3 a2 |32
AuUTDETY s z =3 ° 33 3 0 3 =1 2, ce 332,
2 = @ z = < a ) 2 n2E
i S |3 e 5 = 53
= 2 =) 32
BhE! Pearson 1
) Correlation
FEAUNIIANY Pearson 369" 1
Correlation
218N1591191U Pearson 483" | 115" 1
‘ Correlation
eldlnduraiiau Pearson s6q” | 465" 356" )
. Correlation
awiguslnmdeans Pearson oag | 095" 03" g’ .
(Customer Needs) Correlation
et Pearson 071" | -095" | 026" | -077 | 645" 1
(Cost) Correlation
FranEEean Pearson 128" | 070" | -062¢ | -103" | 476 422" 1
(Convemence) Correlation
RRFGEGAR . . . . . . .
o Pearson -072" | -152 016 -100 646 624 519 1
(Communication) Correlation
mﬂ“’a‘_’aﬂﬂa Pearson 058" | -121" | -015° | -118 577" 616" a7’ 690" 1
(Caring) Correlation
AUEUNE . § . § . . § . .
Pearson -108" | -.189 -034 -182 552 548 419 636 689 1
(Comfort) Correlation
anudusalunig .
MOUALBIAILADINTT carson 076" | -149" | -044" -.165* 541" 563" 434" 663" nr 757 1
Correlation
(Completion)

e * dAnduUssAvstalihie 0.80

9 loms

3

CLCIIEEN) BLEWLLUNMRRLAIELALET EELU

mn
3

(5.01) LBU

d o

o

FBBBEL UGN

ept]

eve
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1NANTNTN 1 Aipsrevianduius (Correlation Analysis) ¥04fuUTdaTEUARYA WU
fudsudazalanudAyiu egraiideddgynaiinseau 0.01 lngduusdassudasiilAnduiug
lusgaudrunans nanme Jadedia 11 A dardudsedns egisening -0.76 §3 0.757 laganiidady

v o ¢

Pflanuduiusuindige Ao Jadesuanudiislunisnevaussmiudesnis danuduiusnisuan
fu Yadusumnuauiy Jandudseans wiriu 0.757 Jadeaiuninudisalunisnauaussnnuf@aenig
Auladesunisquatentald windu 0.717 diugdadeniiauduiusdesiianre Jadesiueiy
U U v o <@ v 1 U v 1 % [y 6
Autaduauanudiialunisnouausinludens windu -0.076 a1usaagulain Aranduius
(Multi-Collinearity) agldfidaym wagamsaihlulaladmnaanduius (Correlation) iy 0.80
(Berry & Fieldman, 1985) gsaduusyansvesiiuusdaseuiazeauaninaliiiu 0.80 wandi1 Aawys

dasyynianunsatuiinseiaunsanaesideanyle

A13199 2 wamTiesenladudiyana (X, ) lazdiulszaunensaainlugusesand 7C's (X ;)
ndwasensindulareadwnsuninduszinnnegordenuisiu (v) laenis Wadifnaaeu

manuduRusHUUanneeIdyAn (Multiple Linear Regression Analysis)

Unstandardized Standardized

fanensal Coefficients Coefficients t  Sig.
B Std. Error Beta

81¢ (X,) .008 .018 .019 420 675
SEAUNNSANE (X,) .050 026 073 1.910 .057
21890159190 (X,) 030 .020 057 1.474 141
s1eleadesoiou (Xg) .001 .006 .009 208 .835
defifuslnadoanis (Customer Need) (X;)  -026 043 030 -619 536
51}‘14‘1/1‘14 (Cost) (Xq) .100% .038 129 2.652 .008
ANUdzAIn (Convenience) (X;) .283* .032 353 8.749 .000
ns@eans (Communication) (Xg) .024* .050 .035 2476 .014
nsauatelald (Caring) (X,) .087 .045 106 1.926 .055
ANNEUNY (Comfort) (X,0) 257* .054 261 4.763 .000
AU NSIUNTMBUALDIAINABINTS 227% .050 258 4.529 .000

(Completion) (X;,)
AnAsTi (Constant) 598 186 3216 001
R’= 599, Adjusted R’=.559, F=48.704***

]
o o aa

R % o Tl Arynsatianisedu 0.05, 0.01, 0.001 Aud U

o
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9NeN57 2 wud anmsiansandadednusyaunisaaialagsau (Overall Significance)
e F-Stat lneduussuusznaume Jadevesuilaa laud o1y sedunis@ine ergmsvinu seld
\wdvdelfiou wagdadodudulszaunanisnatn 7Cs leud Jadodeiiguilnadeanis Jadedu
dunu Jadesuenuagain Jadesumsdeans Yadesunisg uaziolald dadefumiuauis uay

Jaduarumnudnsalun1snauausInufeInts danudunusidudunsatungusinlsdass Ao

q

v o w

nsdnauladeadamiuningussnniiogerdouunsu fisedu Sig 0.000 niodtuddgmisadai
5¥AU 0.05 AUNT0A519ENNTNEINTALTAFURTILA

G‘tfﬂmﬂmi’jmiwﬁmmamaﬂlﬂ?ﬁwu@‘m (Multiple Linear Regression Analysis) Wuq1
duszAvuaninsdnauladovoseduniumingussiniiogordouuinu Idssanudosas 59.9
(R? = 0.599) fwdedndewas 40.1 Wunaandauusdus 7lalldhufiansan lnefulsiidmwaisosain
wnluties leun Jadeaiumnuazain B = 0.283, p < 0.05) Uadestuminuaus (B = 0.257, p < 0.05)
mudnsalunisneuausInufanis (B = 0.227, p < 0.05) Jadududumu (8 = 0.100, p < 0.05)
Ay funnsieans (B = -0.124, p < 0.05) annsaesunelawai

1) Yadesueuaznan (X,) wui Aduusyansanoesrsuuuun (B ves Unstandardized
Coefficients) i1y 0.283 ArdudsAvBannesaziuuimsgu (Beta a3 Standardized Coefficients)

WU 0.353 ANd@dAnAEeU t WA 8.749 wazilszautlvdAyvesaianagau Sig windu 0.000 dee

'
o o =

ninseutleddamnisananseau 0.05 (Sig. 0.000 < 0.05) wansliiiui Jadeauaiuazain duase

'
= ' o

nsendulateadaisunsngUsELANTg aFuLLITIU

U

¢
a a

Fofinnsandduussansannesaziuuuni (B 81 Unstandardized Coefficients) #uin
fAviniu 0.283 mneaud Jadeauaiuazanazdanaidauin drdadesuanuazainiinauin
Ju 1 i '«asﬁmam'amiﬁmﬁuh%aaé’wﬁmi"‘wéﬂizLn‘wﬁaavimﬁ’aLLmﬁwmaqmjméﬁiﬂﬂqﬂﬁmau
foa ludwiafvalandifindu 0.283 miny

2) Jaduduanuauiy (X,,) nuin A1duUszans anoesaAriuLIIATEIU (Beta 709

Standardized Coefficients) VAU 0.261 AadANAdoU t Wi 4.763 dszaullvdfgyvesananagoy

'
aa @

Sig Wi 0.000 Heuninsesutisddensaniansyau .05 (Sig. 0.000 < 0.05) uanalsiiuin Jageau
ANEUTY ﬁwam’am361’m§u1a§aaé’ﬂm§w%’wéﬂizLﬂmﬁag'mﬁ’ml,uﬁ’m \defnsanenduuszans
P0DYATLUUUNR (B U89 Unstandardized Coefficients ) fiA1vi1Au 0.257 nuea1nuin Jaduniu
AnuauIeazdwalduan dadasesumnvauieinauniu 1 mite srfinanonisindulade
aé’wﬁw%’w&TUszmwﬁa*&vimﬁaLLmiwLﬁusﬁu 0.257 Wiae

3) Yasusunnudnialunisnevaueniugoinis (X,,) AduUszans anaosazuuy
UMY (Beta 84 Standardized Coefficients) vy 0.258 AafiAnazay t AU 4.529 Lagsesiu
Teddayvesedivnaey Sig Wity 0.000 Faleeninsesutidfayeadaisziu 0.05 (Sig. 0.000 < 0.05)

wanslmiiudn Jadesuainudisalunisnevaussanudainis Inasenisdnduladoadmnsunsng
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5

Uszinndl og ordsuuasu L ofiansanddudssdns annosazuuuuni (B 89 Unstandardized
coefficients) fiAnvinfiu 0.227 mneanuin Yadeiuarudiialunisnevaussrinudeinisizdwa
Bauan drdadeduanudnislunisneuaussnudonisdednauiniu 1 wise wiinasionis
dnauladeadmiumindUszinnilegordouunauifiadu 0.227 min

a) Yafodmusiunu (X)) wuin enduuseavsonnesaziuuanmsgu (Beta U949 Standardized

Coefficients) windu 0.129 Aradianaaoy t 11U 2.652 Wagseautudfguasaifnagau Sig 1y

'
aaa

0.005 Fstfpninseiutiuddnmisadiafissiu 0.05 (Sig. 0.005 < 0.05) wansliifiudn dadesdudunu
ﬁNaGiamié’fmﬁuiﬁ]%aaé’wﬁw%’wéﬂizLﬂmﬁasgawﬁaLLuaiWU definsanmdulsydvionnosnzuuy
Un# (B v83 Unstandardized Coefficients) 4A1131117U 0.100 visneaudn Jadeaudunuazdana
Geuan driladedudunuiinauindu 1 mie ssinadenisindulatoodanFimindUszianiiogende
WURTIUTY 0.100 vt

5) dadudunisdeans (X) nuin A1duUsEAns annesAruuULIATIIL (Beta 704

o

Standardized Coefficients) ¥inu 0.035 A1adfnaasy t LM1AU 2.476 LazdedAyvesaninagou

aad

Sig Wiy 0.014 Fafeeninseduiiaddymeadffisysu 0.05 (Sig. 0.014 < 0.05) wanslidiuin Jade

s
a

Aunsdeas lnadenisinduladeedmnsunindussianiiegondeuuisu Wenrsanmdudssans
annpuArLUNUNG (B B4 Unstandardized Coefficients) fia1tv1iu 0.024 uu1amnu3 Jadeniu
A58 @159 dINALTIUIN 81TaTUAIUNSE BE1STNANINTY 1 U7y Fziinanan1sindulaie

adnsunIndUszinvviogeAuuuITIuLTY 0.024 vty

nsenUsena
nsAnwdadedinynna wazdmdszaunisnainluyuuesgnal 7C's idwasonisdndulade

aa

admnSunsndussianiiegenfouunsiu nuidudsnlidaniuadenisdndulatiolaefideddgynig

1Y

atfvszau 0.05 laun Jadudruyanadsenaunie a1y seaunisfne engnsvinnu sieldinduse

@

wou Uaduainuszaunisnanm Lauwn ﬂa%&?aﬁ@u’%‘lmﬁaami LLasmi@JLLasLaﬂﬁﬂdﬁmﬂiﬁﬁ@m%ma
m'aﬂ1§€1’m§u1a6?ﬁyaaé’awﬁw§wﬁﬂizmmﬁagjmﬁ’wmiw TnefifedAyn1adffisyau 0.05 lawd
Yadudrudszaunisnann 7C’s Usenaunly Jaderiuanuasain Jadeniuninuauis anudisalu
nspoUAuDIMINFEINT Jadeduduny uardadednunsieans anunsaesuneldded

Uaduiunudzaan

MnnansAnsdaseauauazain Ustnaudae anuazmnaunslunsinse siaiadng
auwdundn anmwndeunisuenlasinis ¥adinslnalsimeuia v‘hLaﬁé'igﬂ‘l,ﬂé’l,lmdmﬁwwﬂinﬂ
vhuaiisdlndviaassnaud uazsihiafinslndnduiend finiua vioasyinenn eraunes fuslaafia
wuiloaliruddiuiiadiag LLazé’défaﬂmﬁﬁ’lLaﬁé'iy’dagjmﬁaﬁasﬂislﬂﬁt.ménmﬁﬁigﬂiﬂﬂﬁmaﬂwé

Aulalalad (Lifestyle) Nrautpvadluinsassndun vaurunweuaslulssnineuns (aigwa Jaussln,
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2550) vilpaninivassnduanduwnasiiddudigulnauilaaiideud1esasuasu a1unsadiuieniny
azanavgbinuiuilaadaaudealdiduegd wazddanalainanuazainauislunisiasedu
Uadenanifuilnadaiawdealinud ey dWewniiegondeluaouil Mvanziunsnwuds liday

3 ] o

Dunsdeassd wu vhdasnssuiuiiews Wudu vadiaenadeivauideves viyla $1evan (2559)
finuindladefidsvsnasonsiaaulegetiumiersamnnnit 5 v taud Jadesuiiaiing
TA59n1s wasdedunennuaznIn Foudumeasain dnaaviesuarainte

Uadeduanuaue

nHaNIsAnuUadeaiuauauty Usenauniy n1381ieadasaInlunsinmeginssy
fnszurumsvhauiidussu msguanuazenn anadused suSeuosmeluiiuiidiunais ua
aaaenselunsdnnisnunusenuuulasins Wy nseenwuuauwiielisaauiuld wieliindu
saanssas Inediszildin fuslanfiaauidealinnudfdedasuauasmnauisiisiuisnny
avanlun1sisadin Taednuansndaivilvdinsuiu wazanusansslunsindedeans sauluis
NUSEATLUTENINGIANT LU FanunadilunssenInnuTeniusunans visensinmseuenans
SLumiﬁluf;ﬂﬁﬁ’UQU%Im Lﬂuﬂﬂﬁaﬁwﬁmﬁv‘iﬂﬁ@ﬁimﬁaLauLﬁaaLﬁmmﬁﬁmaﬂﬁamﬁu AOAAABINY
uATeves Usvgasal inls (2559) wuth Jadeiiiiavnasoniaidentetudaassvesiusiag ldud
Auslaaliauddeysinunseuiunts wazuan mwIndeunIinenIn fis truaiaasaudimieuuns
annsalouls drudiegseninvinisneadisinisieuiuadiulasanis nsenussdiineu
anmwndeunglulasens Urusmegmnuasiasgisiaula taydieenndoaiu nuMTIa ASIUNSHA

(2556) WU @UUTTAUNITAANN AIUAINNAUNY TNamRDN15HnALlaTR0dINSUNSNEVIUSEN Lauds

'
@ aa

1A (W) sgiidediAynsadanszau 0.05
ANuEIsluNMIRRUAURIAINGRINS
nuansdnedadeanudnsalunisnevausinnudeinis ysenaudie anudseiiulasin
nsliteyavemmtinauues migua waznsliuinsmudsnisue msdsziulassaisiiegends way
fiszoznansuseiulunsiuinsdiensgeuueundly dunelddn wihouedududdyegnebs
sonsindulatevesfuilanfiaiawioa onadunszgeaioiiteyat nansedrmannvanglils
Wisuifleuifiodndulad HUINAUAMAIN kazIIAITadlATINTTadwTunsngludagtulusianig

wansaiudnn A15U3NNT warnsnevauseminaudunumanuddyaunsailvguslan

P

ansadedulaliegiesinga ilesnudndueidosdusznoursutanainvaty uazsedusIAge
uwidstoyannwineuiadudshdnyiidemaromaindulate sniafuilaadamuidoadiliauddy
AUNsUINVAINISNY WU SzezansUseiundsnisne Wesenbumsaiunianiidede way
amnushilaluganmuesiegends villignAnAnanudesiu nalalulasesnsiiegends vesiuilaedia
il aenndasiuaideves aden Aniui (2558) wuirdademanisnaneiidnasenisindule

WondeUudnass lawn wsemyadn uwazdsedeveaniniaiu egluseduuiniian sedande
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munisilunsmevaussvesiine wazninauienuuarlideyaiertutlulasing sglu
sEuINTian

Uadeaudunu

Nnran1sAnwdadeduduu Usgneuaiy siamangauiuvinig siavangauiuamunn
srazalunsioutsziuiuy Suamduantd uasRuvihdyam aunsoieneildinsedusa

LY

wsedunuvesiuilnadinsdianuddyiuguilaayngraieoillioninifeitesiuanudualunislasu

Y

o o

Aufn uartinis annsoiesgildhiadesusunudinaduledeiid dymneeaomasieuieaty
sniidiesdentugaunin fedsuilaadamudeadugeifuiinadnfedeyaldestemng vilsifn
mMasuifisunuduassnindasimsedaniunindussinnitegendeuunuiulasinsdus it
sty quamvesianiiltlunisaiisfiegordouuisy msadsiiegendouusuiilsnnsgiu uas
faulaonds donadosfusmifoves oads masdu (2559) nuh Jaduiiddvinaenindende
trudnassvosiuilan léun Jadeduman Radsaonndasiu olgad guozasd (2559) wud Hadvdau
Uszaumamseana funadarudidygegatomaindulatotiudnass

fun1sdesns

MnransAnundadesnunisdeans Usgneusne Tassnsiitomnanislideya wasinseri
nsBuwmesidn nisbideyatmansegnasudiuuazgndes ninnulinisdeusu wazsuinisieaiy
Buf wagfiTenmsduaiunisvefiiiaula 1wy diuan Guan vesmnu anansnesuigldimgRngsuns
Ti¥nvesfuilnadaeudvadenivlnnlugaveddedeaiifefidilufedonainms msdudoya
Fmasrumsesulaviafuiadondniifuilaalinnudifey Wosniauazmnaus 590157 uas
finanfuiane Wildsaduladond oty ’?J'ﬂﬁgaé’fﬂﬁmmﬁ’]ﬁmﬁuﬂaﬁ’aé’m%’aga LAZUTNITVDY
wiinauwe esansinnuddyiifusloadaeuisadeditouaiinmeiiouiisuiulasimsdug

donARvIiuNUITeves algns A3gn (2556) nul1 winMUIAMNENIN UAzINTEMAR HAusiTe

€

Iy A a1 o 1

wmﬂuasmﬁ finserneanuazmnunanAilofnnentnauegiauniian THn1saeusyu uwagusnig

U
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anédsnaanenia waiiiauafAdesuey wagnnsuing Snitsdvaenndastuuiferes
w3dns AAgley (2555) wui QmauquaaumﬂﬁmmﬁwﬁmﬁmLaf?{aiuizﬁuum TA8ISE9a1AUININ
uifos dun anuenlaldgnivesninauvie anuidsadutiu wazlasenisvesmidnauie
Wmthiidnwanaasnfeflsserded anuamnsalumsuidgmueaninanuwie yadnniw uaz
Sserfpvomiinnuuie Wmihiuugih igndidenuuutuideansld uazninanuvedlasenis

WAINIEEA TN

dyUuna
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adsuninduuisuveinguiuslargaiiaauilvaluiminfivaldan laun



WOANTIN UazaszaunnaInluyunesgne) (7C’s) Hilnanen)sanalade 249

1) Yasuduaruazain Usznaudie anuazainauislunisinse vaiadnanuudundn
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UNANED
< P . . a v oa X ' < a =
ANnuuiias (Urbanization) ¥89Usemalneiinuilduindusg1asins Alunaissuitiuun a9
dwaliiAnnsasundasmiamsmnuasegiatazdeny uideauasegiansaiulngaintinng
Wudleaisnanunlddusiulsuilsnesureniswasusdanddaseasanisdululsemelneg agralsh

o

a1 Feyailéidududsunu (Proxy Variable) vesprnuduidiosenaiidedrinuisusznisilidannse

a <) A A a &£ v ' = a a S o 14
asuganuludiosmiindululszmalnelasgifiused@niaim unanuddniiauanisussendld

' = 6o A A o & ' ~

nareaaiienvenadtneumauieinanuludedulsewmelne lnsnmareniiieuvesuadl
grurAwduteyaiinnaulunanainmiaeu National Oceanic and Atmospheric Administration
(NOAA) unmuillanaasuanuduiusseninyadndndueiiaiuseivdminuazanududures
UAIRIBNITILATIZY Panel Data Regression WUy Fixed Effect NaNISNAGDUNUIN AILTNTUTOINES
AVRUAMUNUILUUNINLATEFAATEA VT IMTALAADUTI9A AU AULTUTUVBILAIIINATNE Y
aniisndadnasihunldidudwdsunuresnnududedulssmalneld el oudnviiazdu

UsglewtsienisifenldteyaiivnganlunievesUsundalnesely

maaty: mnthades, Aanssuviauasysie, nmalenrisuvesuasleiuaiay, Ussmalne

ABSTRACT

In the past decade, urbanization has increased rapidly in Thailand, leading to changes in
its economic and social structures. This study found the increasing use of urbanization as the
factor in economic research to study economic development in Thailand. However, some data

may not be an appropriate proxy in measuring urbanization in Thailand. The satellite images of
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night-time lights are obtained from the National Oceanic and Atmospheric Administration
(NOAA). The empirical results using panel data regression with fixed effect confirm that night-
time light intensity is positively associated with GPP, which reveals the economic activity. Thus,
satellite night-time light data could be a good proxy for urbanization in Thailand. This study
provides insights for using night-time lights data as a proxy for urbanization, contributing to our

understanding of data selection for future research in Thailand.

Keywords: Urbanization, Economic Activity, Night-time Light Satellite Imagery, Thailand
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Finudauinadlosassuun nsyuaunissinanisdmwaldsuuiuiidewaraunnvesUssanslu
Nuidoswenedufiuiy nasnsudadiusyninstssnsludlsswazsuundasuuvasly (United
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quﬁ'mﬁwﬁuﬂ 2503 mammuﬁuaaﬂismmﬁ'mﬁaaq'lmﬁmﬁmﬂmﬁaﬁaaaz 19.7 90397
Uszmﬂsﬁwm (World Bank, 2020) ﬂxﬂﬁ 1NN15UTLUIUNTAIVDIDIANTENU TR WU Aelu
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Uszannsviavin (United Nations, 2019) uenani Wiefinnsandnauvesszennsiienduogludlesis
Uszansiaus 1 §ruauduly wudn Tul 2562 dadrudenarndivdwdudesas 204 vessiuau
Uszannsianun Tagtomzlunsammuvuas dadiuvesszansiiendueglunsammuvnuasnifuies
a¥ 14.9 YpssuauUszaniaan (World Bank, 2020)
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aududlos (Dummy Variable) Tnefwusliiiandu 1 deduiuifluennaua wasiandu 0 ile
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Mndsmvesrnududosingndeiy arududesdsmaliiinnsamuianindguaziontu
wwwﬁ”maﬁ’mﬁwﬁ"wshmzimm%’nﬁugm Junalfiinnisagnedivesianssumaasegianas
uinnssu sanndugudnarsesnisauuay s uagdeyat1aa1s (United Nations, 2019)
anududiosdaanunsnagiouiudAimefuaumnuiuresianssumaassgiald Tasfinisinau
MULULYDININTTUNUATYINIINANANN TR RYANGTDN 19U ANENEATAALUYDILES
TenuenAuld Fsansienuvesssdnisavdszued doyasnaimaneniaiion (Satellite Imagery)
Fussrusznavddyedraisivhlinsinuilulssiumnuiudledinnunirmnuesandunniy
(United Nations, 2019)

uennil lunudnuvesdassme fnsthdeyaanamaieanifienveuadineudifuin
T inmnuvunuiuresfianssumaasugiad ad eslosurunnvessefunandamarsugiotazaing
Wuides dreg1udu udnwives udnwiaee Chen & Nordhaus (2011) 11uf nw1v81
Michalopoulos & Papaioannou (2013) wags1u@nu1989 Pinkovskiy & Sala-i-Martin (2016) 13 usu
InedayaannnmanifieuausninAuMLIKINYeIRaNTTIMLATYEAALA Insanglulsena
Mdaiann Jeuszaudymidesiunulunsdaiiudeyanansugia W sefunandn wazvunnues
UssmnsiroutrsgaieiSeuifiouiusemaianiud (Chen & Nordhaus, 2011)
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Y8958 UU Defense Meteorological Satellite Program’s Operational Linescan System (DMSP-OLS)
ke zUU Soumi National Polar-orbiting Partnership satellite’s Visible Infrared Imaging Radiometer
Suite (NPP-VIRS) w1ld¥nrmumidenaiudeiuiivessuinelne wenanil SedlonfinuvessSyasnd
lysasu (2563) fidaseduanududowesdmingnssayIlasldnmaronuiiouvesszuu DMSP-
OLS uawszuu NPP-VIRS ifiugu agslsfiony faesnufnwlsifimsssyfanmsifieusvesdoya (Data
Calibration) 2MNAMULANANYEINMENEA1ATABITZUY DMSP-OLS Fausznausnenaiiisumalsnn
Tumsduiinam

uneuisniauedesitavesmsinanududedlulssmalne wagnsUszgndldnimde
anifissveuasiiewAduie anudusiedulsznalne sasaaumstiausuuimslunsiiioy
Avpstayansdinmdrearifionssuy DMSP-OLS viil wiieidulsslomisomadonlddoyatidai

winzauuntu nsadvayulvitinsihdeya Big Data wldlunuiduvessemelnesialy

fadnfinvanisiannududies (Urbanization) vesuszmalne

anuduidewedlneddnvuzdoudiaans lngluirmmsswiiniuun Uszmalneyszay
nszuansireiuansuungifiedngegnesini lnslamznsieiugnganmaumuns fuduiies
pansvatsyng nszuamsineiudnaniidudunisiiilfiAasnnumdeud maasugiassuing
nfna (Friend et al,, 2016) INAITNUNIUITIUNTIU WU msiaanudwiiesvesnuddelulne
dndngmuslfenududloadumulndamnin tufe dnaesuuadududsvu 345 0 unuitud
JuUN wow 1 wuiuiiiles egdlsfiniy dudssjudenamiifesiiin fe llaunsaszyaruuandises
anududlodls wu madmusliuilungannamuasuazsinedesawandudios (fvuad iy
1 Tuwuudrass) uanedr sedvanufuiioweinsanmamunsiagsineiiosawandayiniu Felu
aruiduaiuds sedvaruiudlesosiiauvisiauunnmatudoudiann

uen9Indl Sawut unwudnliteyarmuuiuresussrnaduiuuaumu (Proxy)
vpsnduiles fegradu uAnwIves Angkurawaranon et al. (2013) waguAnwIves Supasa
et al, (2017) ¥udu doyarrunuwinvesszansninaridudoyaidalunaisaunsa ssyay
wansnavesrududiedls egslsfiniu dedrdndrAyuesnisldteyadanade Uszynsura (Non-
registered Population) & 94 ustﬁmﬂiﬁliﬂﬁ%‘aaq'iumuﬁauﬁ’m%aﬁyuﬁfuﬂ Taglanizly
ngammaMUAs Feilusznsthedudnanaeuinann mndeyadwzluussnsuazianzvesdiiinay
atAuviand wudn Tud 2553 Uszwnswlslungammumuasiisiua 3.1 drueu Anduievay 36.9
vosdrurulszans ualungunmaniuas deUszansudadand 1ndaulng enemdauilu
nsammamuAsIiensAnwILazAsYY (EiinnuaiRuiend, 2558)
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amiflenveuasiienufAuresidessuy imﬁgﬁaaLLaz‘iTaai’wﬁ’mmﬂﬁi%%agaﬁﬂﬂfcmaemazlﬁaﬂ

5¢¥UU Defense Meteorological Satellite Program’s Operational Linescan System
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Fuanadgafl -65 osen aufls 75 asm TnefarmazBendaiiuil (Spatial Resolution) 7 2.7 Alawns
(NOAA, 2019) @sluszuu DMSP-OLS filanifisusisvan 9 pas Ao F10-F18 113 NOAA Tédinsueuns
Gﬁa;daﬂW‘WmEJmnl,ﬁaugjmﬁﬁmzﬁgmuuswLﬁauuazuwswﬂ Vil ToyaNNALATNTEUVDITEUY
DMSP-OLS l¢finsudammmuihfifinaniusuutuusseimanda asamd 2 uansiegisdayani
Wuduresuaslneidsreunardmindruinananateafisnvesszuy DMSP-OLS Tud 2550
T agunaud uf TutymmAvtanas i ui uennAUIavesUsEINALNe 91nAINAINE 17
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Tuwnisiituiiniang Yusenidoanieuarnawielssiuamududureasdoudeios wonani 91n
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DMSP-OLS 2007
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3%UU Soumi National Polar-orbiting Partnership satellite’s Visible Infrared Imaging
Radiometer Suite (NPP-VIIRS)

52UU NPP-VIRS tlunuifleufignasiugaslaasdausiuans® 2550 suisilaqtiu el v1e NOAA
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vaatayalusi (On-board Calibrated Light Image) Fetrvliinideaunsarnmeenn iy
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nsiisuAtvesdaya (Data Calibration) nstlana1eniiganszuy DMSP-OLS
9nfinanlundadnediu seuu DMSP-OLS Uszneuonifisuvanenisiduiinamanoussly
gruenau (HunaliiAndamdoyaliderdesiu Tasanmssi 1 uanadoyasynsuiavesninany
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1ay GPP unuyad ndninaiiasiuseaudanda (Gross Provincial Product; GPP) Light unu
anududuremadtaeiade Light? unuaimddemesmududurewadaends Manuf
wudndIunanann1AgaamMnTINAeNdn S uiuIaTINsERuTIia (Manufacturing Output to
GPP Ratio) Pop Nug1uIuUsz¥INT T WAUNANIENUA U817 blarursadanaale
(Unobservable Time Effect) uag ¢ Lmuﬂ'wmwmammﬁ'aué“uq Bo» B1, B2, B3, Ba U
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= v | aa & v o A o =
MN1919N 2 LLWﬁQGU@;;IJaLLagﬂqaﬂmLanmumﬂqmaLLinuqﬂquﬂuﬂqiﬂﬂwq

Aauds doya Vel undesdoya  Awade  Andeauu  didige  Angege
(Mean) UINTFIU (Min) (Max)
(s.D.)

GPP yamwdndman NESDC 119.75 366.54 552 3,996.36
UIATIUTEAU um
Fanin

Light  anududuves - NOAA 1.93 4.67 0.00 44.42
waslaeiade

Light?  dvidsaesves - NOAA 25.55 125.95 0.00 1,973.32
AMULDNTUY Y
waslnetade

Manuf  dadounandn  Jowa NESDC 20.93 18.71 1.09 85.68
NAYAENTIH
#a GPP

Pop dnulszng wiluey NESDC 88.00 99.67 18.06 895.82

= ° Y
Nu": ﬂ']u’lmiﬂﬂavﬂﬂu

Tunsiansanuuudiaesfininvadlun1siiasieyt Panel Data Regression 319wt du3s Fixed
Effect %38 Random Effect 5 9¢ldn15magausieis Hausman Test 19ga1nnN51997 3 HaN1SNAaU
WU AUNsuanIANFTUSTEnIaA iR TaTINsERUIwmia Auanuidurewatiaeinde

ASUSEUIUNNTAIEID Fixed Effect

] ° = Y ax
AN 3 NANITNAFDULLUUINADINLNUISAUNIYIT Hausman Test

AEDR Hausman Test NANITNAEDU

Chi square (16) 93.85
Fixed Effect

P-value 0.00

M nalagiey

nan153LAs18ilaglY Panel Data Regression WU Fixed Effect wanslumi1s199 4 wuan nng
WisuuUaswesrnududuveswasanansoaeyisunsiisuiuasvesyandnduanuiasiussiuimin

16 Tnedinduuseansuindu 8.759 AisgauliadAnyneada 0.01 Jauansbiiiuii yarndnsdueiuag
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v
S v

drnldidududsunuszavanududiedulszinalneld uenaini §@nwldvageuainudy
Robustness vaxan1s@ny tngldfulsyarndndusiinasiuseauiminveniaueninunsnssy
(Non-agricultural GPP) Lilesannaiausninuasnssudluanisuszneuianssumansugialusny
mAnnIMAnERsnTIL S Mulsiinaniaingannsosziouanssumaasugiafiiniu
HumsszAuasdutuveuadld lngnan1smagey Robustness U3l wuudNaedgadHansiueiug
FWTLAUTINIAVDINIAUDNAYATNTTY (Non-agricultural GPP) dnan1sAnwaenad oaiukuudIass

WA WA UaTINTEAUTNIA (GPP) fakandlun1sned 4

P3N 4 AnNdRTUSTEinwaAmandueinaTINsERUTmin (Gross Provincial Product; GPP)
warANUITNTUTRLAlAEIRAYYBILAaLIIin Tnen193lAs1¥9 Panel Data Regression
UV Fixed Effect

GPP Non — agricultural GPP
Light 8.759%%* 8.609%**
(1.948) (1.944)
Light? -0.314%x* -0.311%%*
(0.045) (0.045)
Manuf 4.120%%* 4.238%**
(0.7149) (0.712)
Pop 6.051%%* 6.081%
(0.228) (0.228)
Constant -507.110%%* -519.580%**
(28.056) (28.003)
Time Effect Yes Yes
p 0.980 0.981
R-squared 0.839 0.834
Observation 988 988

wnee: Aauluindu Ae A1 Standard Error
n: Muadleeideu

unasy

Tuts ATk ﬁﬂ%ﬁﬂlmﬁlmﬁuuﬂﬁa;ﬂa Big Data 91nAMgneA L Tienvaswasblenum
Ausnndu fheghau NUANIVDIAITNIY NAUNIY uazAmz (2563) waziufnuivassyeysn lye
Al (2563) Tngiapsnufnuniinisthameneaaifionvosasienuiauvesssuu DMSP-OLS uay
5¥UU NPP-VIRS agslsiniu sudnwidanailuldnandaisnsiiivuarvesdaya nsdlaimane

ANWANEUTTUU DMSP-OLS §9Us¢naunlIen1sieunalanan biiunistuiinain unanudlslaiiaus
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wumensUszndldnmaisanifenveuadinenuaAuiiotaeuduiloseswasiBon saus
nadgoudITUSITINAUITusaIna eI Tsnkazaudulewswsznalneloe
AN534A31294 Panel Data Regression WUU Fixed Effect Sananisvadeunandliiiuin anaduduves
waRInMatenIfienansaazieussauauduiioweUssmelvgld

n151 Big Data 1llusAdeluusemalneazdisandedrimneaiunisdsadeyameadals
demnUsamasdsianidudlunsdmateyaroudisgs iy deyadunuussrnsluutasiug
Tasunsdminiiseansunafe Gamsdrsaussrnudidialddeuasdunuiunatogiann ms
FoyannmademlivsrlonilumadoiadudnmadenudsfivaeFmsinideliussdninmnndy
(Chen & Nordhaus, 2011) TngaudnwilussUssmalsiinmihamaeaufiouveadllemmausn
Tograuninans @19g199u uAnw1v99 Chen & Nordhaus (2011) $1u@nw1u8s Michalopoulos &
Papaioannou (2013) LaguANwIue Pinkovskiy & Sala-i-Martin (2016) tHugu

wihnsthamaeaufisnvesnadiemiAunUszgndlflunuddoasdieyilinisiaaiu
Judeudsiuiifulvegnaenndasfuanuiuaianniu ogrslsinu Ussdunilsfidnidonis
aszutindsAemnulianysaivestoya Yude Lufideyalafi usiaainauianainainnisin
(Measurement Error) 14y doyanwengnaiinvesszuy DMSP-OLS dsluwsiarUinnaifisumaisnns
iR mALazIBunvesnEELANNeTY (Gibson et al., 2020; Gibson et al., 2021) \Judiu

uen9ni swuy DMSP-OLS iuszuudauiliamninmisnuauaziBeavesnmeedos
N3350 NPP-VIRS usllilesa1nszuy DMSP-OLS ffeyasynsunafieviumuninszaa 20 Y S
Tdnideindeyaninaienifisaninssuy DMSP-OLS anldunnndnssuy NPP-VIRS uiinamuninees
AMUALLD BAYBININE 8L 8N3INAA1L (Gibson et al., 2020; Gibson et al., 2021) ag19lsAn1u
Fodfnesiuaudoyaeynsunariitesnituesszuu NPP-VIRS Buanaudenainly Fadu N3
doyanmeearifieuvesszuu NPP-VIRS srldluruidelnsionzanidolutssmdlnonssfnndu
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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.



212

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



273

Journal of Economics and Management Strategy

ISSN 2350-9864 (Print) ISSN 2586-97d4 (Online}

Faculty of Econemics at Sriracha Kasetsart University, Sriracha Campus

199 Moo 6 Sukhumvit Road, Tung Sukla, Si Racha, Chen Buri 20230 Thailand
Tel. D 3835 2902 Fax D 3835 2902 E-mail: jemseccnsrc@gmail.com
Website: http://kucjs.lib.ku.ac.th/index.php/jems/index

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
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6. Contact Address (Postal/Mailing Address)
[ Home Address [ work Address
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7. | officially declare that this article

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