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The Format of Managing a Small and Medium Full-service
Petrol Station Businesses

Jongrak Somjai'*, Sakarin Yuphong® and Akkarat Poolkrajang’

Abstract

This research aimed to: (1) examine the components of management for medium- and
small-sized integrated fuel service stations, (2) develop a management model for fuel service
station businesses, and (3) create a management handbook for fuel service station businesses.
A mixed-methods research design was employed, combining qualitative and quantitative
approaches. Data was collected through in-depth interviews with 8 key informants and
guestionnaires from 379 respondents. The data were analyzed using confirmatory factor analysis
(CFA). The findings revealed that: 1. The management of medium- and small-sized integrated fuel
service station businesses consisted of 4 main components and 18 sub-components as follows:
(1) Organizational Management: operational planning, organizational structure, entrepreneurial
leadership, and operational control. (2) Human Resource Management: human resource planning,
personnel development, and human resource retention. (3) Marketing Management: product,
price, distribution channels, promotion, service employees, service processes, and physical
evidence. (4) Accounting and Financial Management: financial planning, financial accounting
operations, financial accounting control, and application of results for operational improvement.
2. The results of the confirmatory factor analysis showed that the factor loadings of the variables
ranged from 0.680 to 0.974, which are acceptable values. These findings were further developed
into a management model for fuel service station businesses, which was evaluated by experts
and deemed highly appropriate. 3.The management handbook for medium- and small-sized fuel
service station businesses was developed, comprising practical guidelines and key performance
indicators for each component. This handbook serves as a guideline for successfully managing

fuel service station businesses and was approved by experts as highly appropriate.

Keywords: Full-service petrol stations, Business management model,
small and medium business

Type of Article: Research Article
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Supply Chain Competency and Collaboration to Build Sustainable
Competitiveness of Date Palm Farmers in Thailand

Thipawan Puntusintu’, Preecha Wararatchai®*, and Wissawa Aunyawong’

Abstract

This research aims to study 1) the factors of supply chain competency and collaboration,
competitiveness, and sustainability and, 2) direct and indirect influences of supply chain
competency and collaboration, competitiveness on sustainability of date palm farmers in
Thailand. The population was 328 date palm farmers, collected all data from the population.
The instrument was a questionnaire. The statistics used were frequency, mean, standard
deviation, and SEM. The results showed that supply chain competency included planning,
purchasing, manufacturing, shipping, returns, and support, supply chain collaboration consisted
of trust, exchange of information, and alignment of mutual motivation, competitiveness
comprised quality, cost and response, and sustainability contained economy, society and
environment. Moreover, supply chain competency and collaboration, as well as competitiveness
had a positive direct influence on sustainability. In addition, supply chain collaboration and
competiveness mediated the influence of supply chain competency on sustainability. Farmers
should focus on planning, quality improvement, productivity, reducing operating costs, and
the development of marketing channels by creating incentives and developing a knowledge
in quality operations, cost reduction and responding to customer needs by sharing between a
network of date farmers who grow dates with a focus on the surrounding environment within
the community, welfare and safety of the work environment to change developing the ability
to manage under critical conditions to be able to stand up and withstand adversity, including

adjusting accordingly to take advantage of changes that occur and grow sustainably.

Keywords: Supply chain competency, Supply chain collaboration, Competitiveness,
Sustainability, Date palm
Type of Article: Research Article
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POULATBIBIANTIIDaS Az IANISNTEUIUANS
ﬁﬁgaﬁ%ﬁ'mﬁlﬁmﬁaﬂm \fionauaueInIy
éfamﬁéuaqgﬂﬁwlé’ﬁ@ﬁu (Fawcett et al., 2007)
Aulatlssulunisvineus gy vuneda
wauszloviidanagvéalaiuinnnitguidunain
Aun1siluiusinsludunaiowy waznaves
mnuldiussulumsvheusansuiu Ussnousae
5 Yadpuan louA Usza@nsnmasanssuiunis s
TAAMUEATEN N15TINNEMNGIAT AN e
UINIIU (Cao & Zhang, 2011; Siagian et al,,
2021) fduindeunnusiuiiofudnnaieisy
IeuA mnalindla anugssiu nsdndulasudy
nsdasiumiaussgsle wagnsuanidsudeya
(Banomyong, 2018) N158319A1UINLBDUDY
inwnsaslridusmlunisiaun lnsnensng
éfaqa?Lmgﬂaﬁ%ﬁﬁaus’aﬂumiﬁmmﬁ'«mssu
ANTINLDIEINNNAU (Yang et al,, 2021)
4.3 AUANNITONINITUYITY
Aanulaseulunisudsduduiladdny
yoanan1snniuuvesuisnlunainiiiinns
wetugs anulmuTeuneanisuaely vangis
msiidunudn anulddIsulunisaiieniny
uAneing Wienagndnsjatiuiisrauauduse
aslliTeulumsutsiudistulnefiugiuain
warfiuTsmannsnadliiuddetafusumuly
nsaevesuitv nsUFeRTiusEansnmaes
nMsdnnsdnwanswuaunsafinauliiieu
TunsustuLaz UssanSnmassesAnInIusIn/
Funu A Anuindedelunisdnds winnssu
ARSI waziIA1eENdRaIn (Waiyavat et al.,
2022; Yuyangyuen & Aunyawong, 2023) Luu

o w

91899 SCOR model dsnany1sitod1Ayno
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endeladafnduazdnnaneisuy aninendesuigaiugium



Journal of Logistics and Supply Chain Operations (JLSCO)

Msmevaued ANudetie awdangu fumu
N133AN1ININGAUYDIRAAMNTTUAUANN AT
gauiady (Yadav et al, 2020) AILENTD
AulofilinansznulaunsIog 19UINABLN YA
uagevnsiastieiiuauduiusseninsesdns
LA ANAUNUTTEI909ANSTNA L UTIUINGD
UszanSNmNIsINITInnaelvy (Zeng & Lu,
2020; Wisedsin et al., 2020)
4.4 sy
NANNNTUTTNANGNNITNITIANITOLNY
faEhu Usenausne 3 Usens A 1) daa (Social)
BuannsfmuninguszasAlidniaunauuian
vasludadany MiiegInaeneg Tudwnansiyuy
Aodlinudidyiusuinidlunisguagunin
uazAalaende savataRnimvemiiney
AA1 suluisgnan TnglilAanansenuidsau
sodsnsiliitioniign 2) 1AswgAa (Economic) Tu
Buasugia gsfvenaazimunidivielubes
518le s mls Swlufenuninvesduiuag
U3n15 Usednsam wazadiuaiunsalunis
AOUALBIANFBINIYBIGNAN Uae 3) Aauanden
(Environment) Tuisvesdsuandon ginaduiu
#osdlansannansenuiiaziinainiangsu
e Tudwmanewwy Wy nsanUsuiaLaiud
wUdeyeengaundon mslininenssssued
TAnau Auengean Snienisanvesds wa
duasunistnauanlalvd (Aunyawong et al,,
2021; Prachayapipat et al., 2022) wuaUjus
warulovieduauddudeifiunanisdu
iswgialaesunastisdnaiy duiadousu
dawnndon inwmsnsdesssnuuuldguniuetig
Fefu Beulowvie uinnssuuasiaLLLIUFUR
iielvansaussgiatmuneddsdu (Singh &
Srivastava, 2021; Nualkaw et al, 2021) WuqAA
\AsugAIMLuisuLaynsduaTuuinnssud
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yafuanudaduiinansenuidauandonisiiu
dandon uazUszAnsnimmisdean ogiedl
todndiny uazgudmnsTu SMEs v uRssausslowin
p1uAnduTInNsamululegiufidsu (Pintuma
& Aunyawong, 2021; Rodriguez-Espindola,
2022)

5. 5AHUNISNN5IY
5.1 sUuuuMsIY

mefendsiifusunadoyalaelduuy
gounuiuinuasnsguandunnauly Usemnelne
Ineldn1539eLt9ame (Cause-effect research)
TngsefnwrAnuduiusdeaivg seninaiiuys
welg (Latent variable) sauus&anale (Observed
variable) #aanaudNINan19mss (Direct effect)
wag nSwannadeu (Indirect effect) vaaguLuy
ALENINsaRarAuTILTiefuE A uLile
a5198amnuanunsalunisut uegedBunes
nensnsEUgnaunnaululsemelng
5.2 UsE9nsuaznguiiagig

Uszens laun inunsnsgugndunady
WNYATNINUGNIUNNGYN NIANAIN AIABEU LA
mawmile SruauTay 328 18 Tnefmunuun
nAuFeE1a 15 Wi AnAwIsiimeskay Iy
FauUsTidanald (Hair et al, 2010) $1wau 21
fhuus aldndusietne 315 1o Gaisuiiutoya
nUsTYINTRaMLA S1uAU 328 578
5.3 pasdieddy

n153deadeilf1¥eld wuuasuniy
(Questionnaire) lagAnwILUIAANEG B UAIY
WoTlAurfuuufa wuusaesssdeniseaniy
Nugnwaeu (SCOR model) AuTINTBn1Y
FNNABLYU ANUFINITONINITUIITU LazAIIN
Fadu ntuaniuanseunuAndildlunis
Jo Smuaderuiieldduwwimiddunisadns

)
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NIasufuRnsladafinduasdnnatsisu

WUURBUNH TN kU UAB A MTIRILN5AT9
aoviusululEmssnand viediTemng S1umu
5viu vilesvdeunTiisnsadaideniiten
A 10C Badaranudien 10C 98521314 0.60 - 0.80
wagymu iy (Reliability) lnen1snageu
FauUszavduearvasaseuuia (Cronbach’s
alpha coefficient) Tagiwuuasuamlulaiv
nausegns (Try out) lslenguiegisassves
Ay 9w 30 Ya neuhuwuvasuaulUly
Tumsifusuiuteyasss Taefldanudesiu
9858119 0.877

5.4 M3IATEidaya

1. Ainsresianadfiugiuresnguinesng
WlonsUdNuAIZNTLINLIYDINGUFIaE 9
adfussens loun aud Sesazdufuysin
Uselan (Categorical variables) wagimsnziian
afffuguieadiusses Idun Aiade (Vean)
mLﬁEJ\‘lLUmJ’Wﬁiﬁu (5.D.) FulszAvEnanseans
(C.V.) Apuy (Skewness) ANM1LeN (Kurtosis)
Avngn (Min) f1gegn (Max) fudaudsiunin
(Metric variables)

2. wA1duUsEANSanduius sening
fuds Tneldgnsduuszandanduriusves
\We$du (Pearson product moment correlation
coefficient)

3. adfadmSunaasvauudgiu 193
AATIENBNTHATIAUMS (Structural equation
modeling: SEM) wasdaduifionsaadauniny
donndeInaunduratlunaiutoyaidausedny
melusunsudnsogy

6. HAN1INY

dwil 1 wamsasgiteyadodiu nu
nunsnsfugndunndy drulngidunaie
d1uau 230 au AntduSosar 70.12 wagiwAnds

U 11 atiufl 2 ngunneu - Ay 2568

1w 98 Au Antudaeaz 29.88 ey 40 - 49 T
dwau 115 au Andufesay 35.06 wasileny
30 - 39 U d1uau 108 au Anduiosas 32.93
JUMSANYNIEAUUS QYIRS S 176 AU Ay

a

Joway 53.66 JUN1SANWIEININTEIUUTYN
73 911U 116 AU AnduSeeay 35.37 Idwwau
auAnugndumndu 3-5 A $1uau 153 au Anduy
Joway 46.65 IUANNINUGNIUNKNGN 1-2 AU
S 144 au AnduSeay 43.90 fuszaunisal
Tunsugndunnay 4-7 U druau 145 au Ay
Sevay 44.21 uszaunisallumsugnBunady
1-3 9 §1unu 107 Au Andutesas 32.62 Tlitudl
Ugnduwndu 1-5'1s 1w 152 518 Aandusesay
46.34 ﬁﬁuﬁﬂqﬂaumwé’m 16-20 15 91w 74
Aoy Seuay 22.56 muaay

dufl 2 nansiwiumeAdulsyans
avduiusvasuUsdunalalugUiuudum 14 ¢
g fienduuszavdanduiusvesdiuysdauna

)

IaunnansnaudegeiidudAgyniaifinseau

6

7
05 uaz 0.01 lasAdulsavsanduiudgean
ety 814 Wuanuduiusvesnnudsdu
Frudaay (SOC) fu Arudsdududuwindon
(ENV) sesasnilanyindy 756 \Wuanuduius
¥esMsasAY (Return) AU msuanivAeudoya
(INFO) wagsngnfio 0.226 Faidupudusiusvos
YAANUATANINTHIITUAUAMAIN (QUA)
fu audsfuduasusia laeddn Bartlett’s
Test Sphericity A0 = 4396.595, df = 105,
p = 0.000 %ﬂLLmﬂﬁmmﬂ@uéaéwqﬁﬁaﬁwﬁmmwa
adfiseiu .01 Adwilsan Kaiser-Meyer-Olkin
Measure of Sampling Adequacy = 0.856 Lam431
WvsndduUssavdanduiusvesiiulsdnnals
wavAuduRLSsEInefaudsiiunweiiaziiun
ApsziesausEnaudstiudula
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Al 3nansinssAUsEneu BEui
SufufiansveInuaInITaf IuE N a8
(SCM) Us¥nausie Ms1auns n5sne nsnan
n33nda nsdefu uaznsaruayu Ssimszming
0.55-1.03 wadns CFA susufidodzeiniiy
ansaeuEnwatEu (SCM) uanstaguuuy
7i# TaediAn Chi-Square = 58.635; df = 47;
Relative Chi-square = 1.248; p-value = .119;
GFIl = .987; AGFI = 0.902; RMR = .028; RMSEA
= 028 ajUlann luwmaiinnuaenndednaundu
fudayaidelszdny

HAN15ILASIERRIAUTENDU LT98UTY
Susufiaevasnnusiuilosudnnateiu (SCO)
Usgnousie aailinga msuanidsudeya
wazn1sdasuviansegalasiudu dansending
0.57-0.96 uansisguuuuiia Taedian Chi-Square
= 33.002; df = 22; Relative Chi-square = 1.500;
p-value = .062; GFI = .987; AGFI = 0.928; RMR
= .039; RMSEA = .027 ajulain luwaiiniy
donpnosnaunfuiuteyaausydng

HAN15ILASIERRIAUTENDU LT UTY

SusufideesnuansanIanIsudu (CPT)
UTENBUAIEY AATI AU LAZNITNBUEUDS dlM
31319 0.57-0.81 LLamﬁagﬂquﬁﬁ Tagan
Chi-Square = 19.618; df = 15; Relative
Chi-square = 1.308; p-value = .187; GFI = 0.991,
AGFl = 0.944; RMR = .031; RMSEA = .009 ﬁ?LJ
i Tumadiauaenndesnauniuiutoyaids
Usgdne

NAN1TIATIEYRIAUTENOU BSEUSUD AU
faoswosnudsdu (STAB) Usenause iasugha
Fenu wazdeuandou flAnsewing 0.48-0.97
LLamﬁﬂgULLwﬁﬁ IaeilAn Chi-Square = 29.854;
df = 25; Relative Chi-square = 1.194; p-value
=.230; GFl = 0.986; AGFI = 0.949; RMR = .024,
RMSEA = .018 aguledn Tuwainnuaenades
naunduiudeya Weusedng

dufl 4 nan1sAATIERFIRUUALNIS
1AS9ES19999ANEINNTARAT AN INLDAY
Funarouiioadaianiiuaiuisalunis
LLﬁJQGﬁ’uastqz"fQ'ﬁuﬁuaamwmm;ﬁﬂqﬂ%uwwé’ﬂu
Usinelne

| Trust

|| InformationSharing || Incantive

Supply Chain

Management

| Quality ] | Cost

‘ | Responsiveness |

Chi-Square = 33.306; df = 22; Relative Chi-square = 1.514; p-value = 0.058;
GFI = 0.986; AGFI = 0.925; RMR = .040; RMSEA = .012

AN 2 FILUUANNNSLASIES 19B9AINNAILNTOLALAUTINL DA UTNNA YU N DA

5’?1mmmmmaﬂumiLLﬁdqﬁﬁuaﬂwaé’aﬁuﬁumLﬂwmﬂiﬁﬂqﬂﬁwwﬁﬂwizmﬂlm

[ o LA v a L 3 < o/ <
mumssusaaqmmwmnguammmsmammsms‘lm (TcL) ag”lunqu 2 F1VUYWUAEAILATEIANUAENI

COLLEGE OF LOGISTICS AND SUPPLY CHAIN  SUAN SUNANDHA RAJABHAT UNIVERSITY

Vol. 11 No. 2 May - August 2025

31



NIasufuRnsladafinduasdnnatsisu

U 11 atiufl 2 ngunneu - Ay 2568

AN5199 1 WANISILASIEMDNTNANIINTILALDNTNANIIDUVDIANNAILITALALANUIILTDAIU

Fnangiruiioasi@aanuainsatunisudidusgridsiuvesnunsnsgugnunadululsemalneg

Supply Chain Supply Chain N
fus Management Collaboration Competitiveness
TE IE DE TE IE DE TE IE DE
SCC .84 - .84 - - - - - -
CPT a7 - a7 .56 - .56 - - -
STAB a7 .24 .23 .56 .28 .28 .50 - .50
Aads Chi-Square = 33.306; df = 22; Relative Chi-square = 1.514; p-value = .058; GFI
= .986; AGFI = .925; RMR = .040; RMSEA = .012
fanys Plan Source Make Deliver Return Enable
mﬁmﬁm .789 127 163 331 .546 679
fuys Trust Information Sharing Incentive
ALl 810 550 669
fauys Economic Society Environment
AT 0.771 0.719 0.753
aunslaseasng R? SCM scc CPT STAB
- 0.70 0.98 0.98
VSN FandNRUSTEINaLUS
AuUTUel SCM Scc CPT STAB
SCM 1.00
SCC .838 1.00
CPT 470 .560 1.00
STAB .235 .280 .500 1.00

VWA *p > .05, **p > .01, TE = nadnSwasiu (Total Effect), IE = dnEwaniedey

(Indirect Effect) DE = 85wan19ns3 (Direct Effect), ftavluladu = A1 Standard Error

NANT 2 wazANST 1 kanTIATIEH
aefUszneudsiududiduiaosves fauuy
A1N15IATIES19VDIALENNTOLATAIIUTINLD
Frudwnatowuiioadsdanuaiuisalunis
wistusgdsBuronnunsnsgugndunaduly
Usswndlne laadulinsiageunudennaniwes
Tapa 6193 Chi-Square = 91.225; df = 39; Relative
Chi-square = 7.132; p-value = 0.000; GFI = 0.886;
AGFl = 0.785; RMR = .121; RMSEA = .023

agalsirinuinnel {iTeTadndunisuiuluina
lnglaridvinsigeuaiudenndotvadluing
33.306;
1.514,
0.058; GFI = 0.986; AGFI = 0.925;
RMR = .040; RMSEA = .012 lagdwiliiaau
aonndoudulunannaminifvun aguli A

(wdasuluiaa) feil Chi-Square =
df = 22; Relative Chi-square =

p-value =

Faglu Usenaumie 3 fawds oA ANEINIse
ATUTWNAYLTUY AIIUTINLDAIU FNNANLTY

H1UN13FUTRIANNAINAUIRTTnITEeBsansing (TCL) aglungu 2 avnuysemansuazdinuaans
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LaTAMNENLNTANINISWTTY nefiesdusznay
YDIAMUENTOAUT AU TALANAINUS
Funala 6 dauds laun Plan, Source, Make,
Deliver, Return way Enable a3AUsenauvad
AU UEN sl Tnlaandlusdung
16 4 fruds tawn Trust Information share way
Incentive B9AUSEADUVDY AIUAINITONIIATS
wdstu Jalaanduusdanale 3 duds laun
Quality cost wag Responsiveness Wag ALUS
audeBu Saldarnduusdunald 3 fauds
1aun Economic, Society Wag Environment e
NTUABYINAVBIILUSITIUTEINY @S
asunelgsedl

1) AuEInsasugnnatesy le
forsanthninvesiauys (Factor loading) way
Ardudssansnisnensal (R2) veefuusids
Usedng nusn sudsidelsedng Sendamn
MULUT8EI¥1I19 0.33 8 0.79 Waina31 AU
Usdnd s 6 shuusanunsadusunuvesaig
ansaduTIaaY wasiauUsTiien thntn
mﬂﬁqm Ao Msnauny (Plan) Slamimtnues
Fauds whitu 0.79 Tnefimduussansnswenses
WiInAU 0.62 MUNAINIT AMNAINITAAIUNTS
LAY @NTANGINTUANNENTOATUTNNAY
i ldnnfigndeosas 62 sosasnliiun n1swas
(Make) flAniminvessuls whiu 0.76 Taed
AnduUsEansnsnennsal wihifu 0.58 ianea
11 ANNENNNTOATUNIINER ANITONYINTAIAIY
ansasudwmanewy Ifnnfigadadosas 58
Rt ilatl]

2) usaniiesudwnaneiwy Wefiansen

v
o o

Urniinueediwds (Factor loading) wawan
duuszAvdnanennsel (R) vesudsidasedny
wut fudsilsssdng Sendwin fuvse
¥ 0.55 9 0.81 Lanein duys WWeusedng
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v

e 3 fuusanunsaidusiunuresainusiuile
Frudwnansu uazdauusiitian duiinunitan
Ao Aulanala (Trust) Fefidnmdnuesdouds
WU 0.81 wasiiAdulsyavisniswennsal whi
0.66 #uUN8AMNI AUl @wsanensal
ANNTITDAUTNNAEY lansSeuas 66 509
asnlaud nsmvuausegdlagiuiu (incentive)
Fagldn dmtnuesiauls windu 0.67 wavildn
SuUszansnnsnennsal Wiy 0.45 vaneaun
NsiruALsedlasINiy asnsaneInsalaIy
adlemudunanewu lnoesouag 45

3) A NANLNTANIINSL T iaRansan
dndnvesdauds (Factor loading) wazAn
FuUszansnisnensal (RY) voafuds 18
Usedng wusn fudsilelsedng fdndhwn
MUUTeEI¥NINe 0.61 19 0.86 WaAII1 AILUILAS
Usednd 1 3 fauusanunsaduiunuresai
An5aMensuT ey wasfaudsiisien Y
1nfign Ae AANINIARLUAMAM (Quality)
fiAnthainvesiiuys wihiu 0.77 Snduuseans
ASNEINTAL WINAU 0.59 UN18AININ DUNKAL
ﬁﬁqmmw AN SO INELSON NS
lpfeSesay 59 sos@alann ANUEINITAAY
N3MBUAUDY (Responsiveness) fipnminues
Fauds whitu 0.75 Saduuseansniswennsal
WU 0.75 uneANI AauaENnsalunis
mauauaqmmﬁaqmiﬁuaqgﬂé’wmmmLﬁmmm
A5ONINSHUITY leneSeuas 57

4) arudadu efiansandiniinues
U (Factor loading) wazAduuszananis
wensal (R2) vosinUsideusedny wui fuus
WJFaUsyany ﬁmﬁmﬁﬂﬁuwsasjswdw 0.59
89 0.92 waned FuusiBalszand i 3 duds
ansaidusunuresruddiu wazdudsid
Athviianniian Ao AnudiBududuanden

[ o do v a [ 3 < o/ 4
mumﬁ‘usaaqmmwmnquamumimqm’nimﬂm (TcL) ag”lunqu 2 F1VUYWUAEAILATEIANUAENI

COLLEGE OF LOGISTICS AND SUPPLY CHAIN  SUAN SUNANDHA RAJABHAT UNIVERSITY

G



34

NIasufuRnsladafinduasdnnatsisu

v
a0 o L%

(Environment) #A11UIUEATDY fLUS WINAU
0.92 fAduUszansnisnensal wiafy 0.85
WNBAINTY NIFTANISAIUEIINGDY A0
ar9nudthu 19 Senas 85 seawunliun Ay
Sebududeny (Society) fidmiminvedauds
Wiy 0.87 Seduuszansnisnensal wiriu
0.76 RUNPANIT NIFIANITAUEIAN @11150)
a¥emnudadu ledsfovas 76 agulsin A
ANUITNATUTWNAULTU ATUTINL DAY
FANAYLIU WAYAIIUFINITONIINITUITY 3
Bnnanon1s¥nnisaudidurenunsng
HUgnBunay Tneslefiansan dhaivesdauds
(Factor loading) uazAduuszananisneinsal
(R2) vaIfuUsiBaUsyane nuin ANUEINITH
N19N15WYITUIUAUAUAIN AU baZAIS
povausldninalimsmsuInundign Fal
YUIADNBNATIUYNAU .50 T9983UAD AL
FANHBATUTNNANYL VUL BN TNALTINTINIIUIN
doaudafy fauwndvinasiuwinfu 28 uay
AMUAINITOAIU TNNABLEU TUUIADNTNE
Bamsanauan whiu 23 Tnesuusie 3 1dud
1) AMNAINNTONWAITUTU 2) AU DAY
FUNAULYY UAE 3) AUEIUTOAUTANA LY
fanduUszansnisnensalsenisennisainy
é'J"ﬂ?JusuaqLﬂwsﬂsﬁﬂgﬂﬁumwﬁﬂuﬂismv&ﬂma19’1’
fe¥orar 98 UBNINE AMUEANLITIRLT AN
LULDNTNANIIATUTIVINADAIIUTIUL DA U
Fwwanewy Tnefldvswasin wihiu 0.85 Wi
AMNEINITAUATAINTINLDAY TNNAULTY
ANUNTATINAUNYINTAIANEILNTAN A TUDTY
voununsnIgugndunnaululseinalng lads
Jowaz 98 ajunan1sIdy mudnguszasdde
1) AnAmNaInsalazANNTIaMUE ALY
AYNAINISANIINITHY ST URAZ A LB 98B L
YoununInsiugnduvnaslulsenalve nanis

U 11 atiufl 2 ngunneu - Ay 2568

AN WU AUANNITALAZAINIINLDAU
Fnanai ANENTaTNeNSHTuTiTiBvEna
sannudiiu Tnenuin sarUsznauenIy
ansaduswanewy dAhuinesdussney
Faus 0.33- 0.79 Tng anansidesddunudfty
U tesldsd @unnsNaEY nSHER
nsdnie nsaduanun1sANEuIL nsdeRu
LaENISINEY DIAUIENBUAIUAIINTINTBAY
Funargiy dardimidnesdusznoudaun
0.55 - 0.81 laganunsnLseNafuANdAgn
wnlumieslddsd dunnulinda usegda
FuAU LLazmsLLamUﬁ'au‘ﬁaga peAUIENOU
YDIANAINITAN1IN15WY 15U Tiadmiin
peAUsYNRURILA 0.72 — 0.77 @nsaiiedsy
anuddyanannlumiesldsd duamuam
AIUNTTABUAUD kaTATUAUNU WazadAUsEnay
9031898y TA1minesdusenousus
0.59 - 0.92 TaganunsnlsesafuaNdIAgn
wnlmdegldwsd sudanden dudn was
Fuasughe Inetinnuanansonasausande
ANUTANANYLTY ATUANNITANIINITUUITUL
DNTNANIINTILALDNTNAN D DUADAINNBYN
E"J"ﬂﬁusuaamwmmﬁﬂgﬂ%umé’ﬂuﬂizmvsﬁ,‘m
RN IWERRLN
5’mqﬂizmﬁﬁ 2) AnWBNBENANIIATILAY
DNBNAN D OUVDIANUANNITAUAZAINTINLD
FIUTANANBTY ARILEINITANIINITHITUTT
§w%waf§iamm§a§uﬁuanLﬂwmmé’ﬂgﬂﬁwmﬁm
Tuuszwndlng wuan
1) NANSATIVABUAUATIVOIAUNT
lassaivesguuuauduius Bamaniy
auufgiu wudn Ale-auads (Chi-Square) A
WU 33,306 Tiosrndase (df) whitu 22 enla-auaas
/03p8ase (Relative Chi-square) iy 1.514

v o W

syautidAgy (p-value) .058 MATEINTEAUAIIM
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naunau (GFI) fAvindu .986 Anuilinsgsiu
AUnaunduTiUSULAWEY (AGFI) 925 Andasil
INUeIARAefEEewasdumEe (RMR) de
Wiy 040 wazsdisinidsaeuadevesniny
unnaelaegUszan (RMSEA) dawnifdu .012
wanALNAgIUIANUARRARBINaUNAUTUTeYa
BaUsedng Femneaudn MINNEAINIHUGN
dunndululsemalveaiunsaussendldfiwuy
AMUEILITAAUTWNANBLYY (SCOR model)
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Supplier’s Innovation Influencing Logistics Efficiency in Supplying Frozen
Food to Modern Supermarkets

Srisarin Norasedsophon'* and Chattrarat Hotrawaisaya”

Abstract

The objectives of this article are 1) to study the supplier innovation and logistics efficiency
in the supplying frozen food in modern supermarkets through the relationship of learning and
information integration. 2) To study the influence of supplier innovation on logistics efficiency
in the supplying frozen food in modern supermarkets through the relationship of learning and
information integration. The quantitative research method is used as the research design.
The questionnaire and in-depth interviews are used for collecting data 276 samples from
a population of 417 locations, respectively. CFA and SEM are used for analyzing data with
inferential statistics. The content analysis mothed is used to analyze qualitative data. The
results show that 1) Supplier innovation has the most positive direct influence on suppliers’
logistics efficiency in the supplying frozen food in modern supermarkets. It also has a direct
and positive influence on the relationship of learning and information respectively. 2) Supplier
innovation has a direct and positive influence on suppliers’ logistics efficiency in supplying
frozen food in modern supermarkets in terms of cost, timeliness and reliability through the
relationship of learning and integrating information. Therefore, to increase the efficiency of
logistics in the supplying frozen food in modern supermarkets in Thailand, they should provide

awareness and practices that emphasize supplier innovation related to the business.

Keywords: Supplier’s innovation, Logistics efficiency, Frozen food business,
Modern supermarkets

Type of Article: Research Article
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chi-square = 3.729, chi-square/df = 0.373, df = 10, p-value = .959, GFI = .998, CFI = 1.000, RMR = .002, RMSEA = .000
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Abstract

This exploratory research aims to study the components in the supply chain management
in sport tourism by compiling data from the 400 samples of the stakeholders, ranging from
public authorities, independent organizations/associations, businesses and participants of the
activities related to sport tourism management. By deploying a questionnaire as an analysis
tool, together with advanced statistical analysis software and exploratory factor analysis, the
researchers have found that there are five components of the supply chain management in
sport tourism, which are the internal process perspective, customer perspective, sustainability
perspective, learning and growth perspective and financial perspective. All the five perspectives
can explain 75.77% of the total variance. Thus, these five elements, along with the eighteen
influencing factors in sport tourism supply chain management, can serve as effective criteria

for the meticulous selection of appropriate sport tourism cities in Thailand.
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1. Introduction

The studies in supply chain, specifically
under the topic of sport tourism, have become
crucial to improve effectiveness in organizing
sport tourism in Thailand. By utilizing gsovern-
ment supports to promote the activity, sport
tourism can attract audiences, participants
and the stakeholders that are willing to spend
for their travels, consumption and relaxation
after participating in a competition. Therefore,
sport tourism can generate significant earnings
to communities and residents. The concept
of sport tourism has been perceived as
guidance for the integration of tourism, sport
and workforces in related industries. Moreover,
the host city can extend the scope of events
and developed itself into smart tourism city
(Heebkhoksung et al., 2023). However, large-
scale events face challenges in complexity
management. As a result, the stakeholders
in supply chain management have united to
co-manage for the benefits of the industry and
their companies. The action has developed
the management practices that each member
works together to ensure efficiency and
effectiveness of the overall supply chain.
In return, the members share the benefits from
the cooperation in supply chain management
(Black & Boal, 1994).

To date, there has been limited research
focusing on supply chain management in sport
tourism. Existing studies explored the supply
chain only in either sport (Herold et al., 2020)
or tourism (Piboonrungroj et al, 2009). In order

to comprehend the new concept of supply

U 11 atiufl 2 ngunneu - Ay 2568

chain in sport tourism and sustainability, the
Sustainability Balanced Scorecard (SBSC) was
introduced. On the other hand, sustainable
sport tourism has gained a significant role in
organizing activities due to its benefits to
effective operation of sport tourism, reduction
of impact on the environment, enhancement
of local value, and increasing opportunities in
education and development. This research
aims to establish sustainability for the benefits
of the stakeholders in sport tourism, leading
to positive impacts on both society and
environment.

The concept of Balanced Scorecard
or BSC assesses an organization from four
different aspects: the financial perspective;
internal process perspective; customer
perspective; and growth perspective. BSC has
been designed to “assess financial measures
that show the past performance and include
operational measures that drive the
performance in the future with the intention
to balance financial and non-financial
measures”. BSC has been widely acceptable
and implemented in businesses with the
four following perspectives: 1) the financial
perspective, which is important particularly
for a for-profit organization because the
financial perspective assesses whether the
implemented strategies well-function and
contribute to the bottom line; 2) the customer
perspective measures the ability of an
organization to respond to the needs of
customers based on its value proposition;

3) the internal process perspective identifies
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essential processes that deliver the expected
value and drive the organization to achieve
further successes; and 4) the learning and
growth perspective that crucially impacts the
future of an organization because it involves
human resource management, data base,
reward and punishment mechanism as well
as corporate structure. The concept of human
resource management has been founded
with the underlying background that human
resource is necessary to the achievement
of an organization, assessed by skills,
employees’ satisfaction and turnover rate.
Database is also included into the learning
and growth perspective as it complements
individual skills, enabling an organization to
achieve its goals (Kaplan & Norton, 2005).

In addition to the four perspectives,
sustainability has been introduced into the
BSC as a concept for the development that
considers limitation of natural resources,
preservation and environmental rehabilitation
while balancing the responses to human
needs. The new concept is assessed by
Sustainability Balanced Scorecard or SBSC
(Figge et al., 2002).

Realizing the significance of SBSC in the
assessment from sustainability perspective,
the researchers conducted the study to
explore appropriate factors in supply chain
management in sport tourism by combining
the concept of supply chain management
in sport tourism with SBSC. The researchers
study the variables by analyzing and compiling

outcome variables to illustrate correlations

Vol. 11 No. 2 May - August 2025

and identify the factors. The research aims
to contribute to activity management, policy
drafting and strategy implementation that
directly impact the development of supply

chain management in sport tourism.

2. Research objectives
1. To study the components of SBSC in
the supply chain management in sport tourism
2. To study and conduct exploratory
factor analysis in the supply chain management

in sport tourism in Thailand.

3. Research hypothesis

Assessed by SBSC and exploratory factor
analysis, the result on construct validity in the
supply chain management in sport tourism

aligns with the theoretical model.

4. Conceptual framework

To explore a topic of the study, the
researchers conducted a systematic literature
review to research other studies, including
experimental research, descriptive research
and qualitative research, as a reference and
foundation to improve the research related
to supply chain management in sport tourism.
The systematic literature review consists of
the three following stages.

1. Identification stage: to search for the
data related to sustainability management
in sport tourism, the researchers explored
related literatures with keywords on “sport
logistics”, “sport supply chain”, “tourism

logistics”, “tourism supply chain”, “travel
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logistics”, “travel supply chain”, “sport tourism
supply chain”, “sport tourism logistics”, “sport
tourism”, “tourism sport” and “sport tourist”.

The researchers relied on Scopus and Web of
Science (SSCI), then selected only the studies
published during 2017 and 2021. To reduce
bias, the researchers limited the keywords
into only English; therefore, all non-English
literatures were removed at this stage.

2. Screening stage: the remaining

literature was screened by the preliminary

Supply Chain
Management in Sport

Tourism

Customer Perspective

Sustainability Perspective

Financial Perspective

.I

Growth Perspective
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re-view. Irrelevant papers were removed at
this stage.

3. Included stage: the papers were
examined thoroughly to review the
characteristics of the STSM. During this stage,
criteria and indicators of the STSM model
were derived.

The conceptual framework in Figure
1, shows the concepts, theories and related

studies applied in the research.

Observed Variables

Internal Process
11-14

Perspective

Observed Variables
C1-c4

Observed Variables

S1-S4

Observed Variables
F1-F3

Learning and Observed Variables

i
;
‘
L1-L3 ;
;
i
I

Figure 1 Conceptual framework

5. Literature reviews
5.1 Exploratory factor analysis

The concept of sport tourism was not
clear, with varied definitions from studies to
studies. Among them, one defined as a non-
commercial journey to participate or observe
a competition in distant proximity. Another

definition was an act of people spending time

in a specific duration such as leisure time
during holiday for sport or physical
recreation. The other definition referred to
any participation in sports, either as active or
passive sport tourism, for a non-commercial
or profit-generating purpose that leads to a
movement from residences or workplaces
(Hinch & Higham, 2001).

H1UN13FUTRIANNAINAUIRTTnITEeBsansing (TCL) aglungu 2 avnuysemansuazdinuaans

68

endeladafnduazdnnaneisuy aninendesuigaiugium



Journal of Logistics and Supply Chain Operations (JLSCO)

After the literature reviews, the
researchers conducted exploratory factor
analysis to explore and identify common
factors in the observed variables because
there was no explicit supporting theory on the
correlations between factors and index scores.
The exploratory factor analysis was conducted
with the four following steps.

STEP 1: The researchers created the
correlation matrix to analyze the absolute
correlation matrix for each pair of variables.
The acceptance criteria were 1) the correlation
should not be zero, verified by the significance
in Bartlett’s test of Sphericity and 2) the
Kaiser-Meyer-Olkin measure of sampling
adequacy should be closer to one (Ritmak
et al,, 2023).

STEP 2: The researchers extracted the
factors by conducting principal component
analysis and common factor analysis, where
the two methods were applied in the cases
as follows.

1. Principal Component Analysis or PCA:
PCA focused on linear correlations in variables.
The components were linear combinations of
the variables with the most explanatory power
to total variance.

2. Common Factor Analysis or CA: CA
could be further divided into five estimation
methods: the principal axis factoring;
unweighted least square; generalized least
square; maximum likelihood method; alpha
method; and image method (Kim, 2008).
The five estimation methods did not fix the

communality of one, rather they estimated

Vol. 11 No. 2 May - August 2025

the coefficient of determination or R of the
target and other variables. In general, the R
would rarely be different after iterating the
process of factor extraction.

STEP 3: Factor rotation was conducted
to simplify the results obtained from factor
extraction. The factors were then furthered
compiled into a group or a component to
obtain more simplified common factors.
Factor rotation distinguished variables in a
component with two types of transformation
as described below.

1. Orthogonal Rotation: The rotation
was performed with uncorrelated factors
under three different methods: the varimax
method; quartimax method; and equamax
method (Holmes Finch, 2011).

2. Oblique Rotation: The rotation was
performed with correlated factors with oblimin
and promax (Heebkhoksung et al., 2023).

STEP 4: The researchers named the
factors and variables for the purpose of
communication by considering the variables
in each factor.

1. A common factor was a factor
consisting of at least two variables. The
common factor refers to the absolute
correlation or r of the factor. The factor with
high correlation was considered to possess
high impact in explanatory factor analysis
(Browne, 2001).

2. Communality was a correlation
coefficient from one variable to other variables
with the value ranged from zero to one.

Any variable with low correlation coefficient,
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observed from the diagonal of the reproduced
correlation matrix, were removed.

3. Factor loading was the correlation
coefficient for a variable and a factor, with the
acceptance criteria of 0.5 or above. A variable
with high factor loading in any factor would
be grouped into the factor. In SPSS program,
factor loading could be found in a component
matrix before factor rotation or the eigenval-
ues of a diagonal matrix (Browne, 2001).

4. Factor score was a composite score
for each subject in each factor. It was
calculated from factor loading and variables
used as a component. The factor score of
each component could partially correlate in
case numbers of components existed in the
study. In this study, a variable could appear
in multiple components, depending on factor
loading.

Eigenvalue was the total amount of
variance for a given factor. In factor analysis,
the factor with the largest eigenvalue would
be firstly extracted as a common factor that
has the most covariates (Joliffe & Morgan,
1992).

5.2 Supply chain management in sport
tourism

The supply chain management in sport
tourism is divided into four pillars: tourism
logistics management; venue logistics manage-
ment; participants logistics management; and
equipment logistics management. Among the
four pillars, venue logistics management aligns

with the proposal of Herold et al. (2020).
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5.3 Sustainability balanced scorecard

The concept of balanced scorecard
or BSC was to assess the performance of
an organization from four different aspects:
the financial perspective; internal process
perspective; customer perspective; and growth
perspective. The BSC was designed to “assess
financial measures that show the past
performance and include operational
measures that drive the performance in the
future with the intention to balance financial
and non-financial measures”. BSC has been
widely accepted and applied in businesses
with the key following details: 1) the financial
perspective, particularly important for a
for-profit organization because financial per-
spective assesses whether the implemented
strategies are effective, contributing to the
company’s bottom line; 2) the customer
perspective that measures the ability of an
organization to respond to the needs of its
customers, delivering its value to each segment
of customers; 3) the internal process
perspective that identifies essential processes
to deliver the value and drive the organization
to achieve higher goals; and 4) the learning
and growth perspective that crucially impacts
the future of an organization because of its
involvement in human resource management,
data base, reward and punishment mechanisms
as well as corporate structure. Driven by the
thought that human resource is necessary to
the achievement of an organization, skills,
satisfaction and attitudes of employees, as

well as the turnover rate, are constantly
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assessed. Moreover, database is included
in this perspective due to its function in
complementing the skills of employees and
driving an organization to achieve its goals
(Kaplan & Norton, 2005).

In addition to the four perspectives,
sustainability has been included in BSC when
considering a development that recognizes
limitation of natural resources, preservation
and environment rehabilitation while
responding to human needs. The new concept
is known as Sustainability Balanced Scorecard
or SBSC (Figge et al., 2002).

1. Internal process perspective: the
internal process in both public and private
organizations plays a significant role in
enabling an organization to achieve its goal
and sustainability. The perspective focuses
on development and improvement of the
internal process to increase efficiency and
reduce losses to modify an operation in
alignment with strategies (Kaplan, 1996).

2. Customer perspective: the customer
perspective focuses on attracting and creating
a positive impression of services to increase
satisfaction and happiness for customers. This
perspective relates to improving products or
services in response to customer needs and
fostering long-term contentment (Kaplan,
1996).

3. Sustainability perspective: the per-
spective supplements the balanced scorecard
by combining social, environmental and
economic dimensions of sustainability to

measure performances with the goals and

Vol. 11 No. 2 May - August 2025

objectives in sustainability. The concept
includes indicators such as environmental
impact, social responsibility, resource efficiency
and participation of stakeholders (Epstein,
2001).

4. Learning and growth perspective: the
capacity to learn and develop of an individual,
an organization and a public entity lead to
flexibility and innovation. This perspective
highlights organizational adaptability and
incubation of innovators to lead an organiza-
tion (Kaplan, 1996).

5. Financial perspective: all organizations
in the public and private sectors implement
strategies and action plans to achieve their
goals. Well-developed strategies lead to
favorable performances, resulting in financial
impacts and generating returns subsequently.
This perspective aims to create financial
stability, increase revenue, control costs, and
generate value for an organization (Kaplan,
1996).

6. Methodology

This study implemented exploratory
research to analyze the factors in the supply
chain management in sport tourism with the
following steps.
6.1 Population and sample

The population used in this research
includes government agencies under the
Ministry of Tourism and Sports, private
businesses such as restaurants, hotels,
and retail stores, as well as independent

organizations and associations such as the
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Thai Chamber of Commerce and professionals
in sport tourism management, who were
selected from the stakeholders in the supply
chain management in sport tourism.

Based on the calculation, the sample
size was determined from an infinite population
using the formula by Roscoe (1975) with a
minimum confidence level of 95 percent,
and it was found that 384 individuals and
the recommended size of the sample was
300 or above as it was considered suitable
for conducting an Exploratory Factor Analysis
(EFA), in accordance with Tabachnick and Fidell
(2007). The sample size of 400 individuals was
determined for use in the research.

6.2 Research instruments

To develop a questionnaire for the
study of the factors in supply chain management
in sport tourism, the researchers conducted
literature reviews and designed the set of
questions. Afterward, it was presented to three
experts to assess content validity by using the
ltem-Objective congruence (I0C) index, where
the acceptable 10C value was not less than
0.5 (Rovinelli & Hambleton, 1977). The range
of 10C value from 0.67 to 1.00 allowed the
researcher to treat the question set as a tool
of study in this research. The researchers then
assessed the questionnaire's quality and found
a reliability coefficient of 0.913, meeting the
criterion of not being lower than 0.7. The
questionnaire, comprising of eighteen
questions, was then designed with a five-
point Likert scale (Salkind, 2010) and organ-

ized.into five sections upon the perspectives:
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1) Customer Perspective, 2) Internal Process
Perspective, 3) Learning and Growth Perspective,
4) Financial Perspective, and 5) Sustainability
Perspective (Epstein, 2001).

6.3 Data collection

The researcher gathered data from two
sources as described below.

1. Primary data: the data were collected
through a comprehensive questionnaire
provided to the individuals engaging in sports
tourism, totaling of 400 sets, representing 100
percent of the sample.

2. Secondary data: the researchers
studied concepts and theories with information
gathered from varieties of sources such as
articles, theses, research reports and electronic
documents.

6.4 Data analysis

To compile data, the researchers
selected the samples from public authorities,
independent organization/associations,
businesses and the persons involving in the
activities related to sport tourism management.
After providing the questionnaire online, the
researchers analyzed the completeness of
the responses and analyzed the result with
advanced statistical analysis software.

Factor analysis was conducted with the
following steps.

STEP 1: the researchers identified
problem statement and reviewed theoretical
factors and variables. Afterwards, the
researchers analyzed the data and selected
the method of analysis suitable to the research

objective.
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STEP 2: the researchers gathered data
through from the questionnaire.

STEP 3: the correlation matrix was
developed.

STEP 4: the researchers conducted
factor extraction to explore and identify the
common factor of the observed variables.

STEP 5: promax rotation was selected
as the method for factor rotation.

STEP 6: the researchers identified
factor loading.

STEP 7: All factors were named for the

purpose of communication.

7. Results
The results were summarized as

follows.

Vol. 11 No. 2 May - August 2025

From the responses by 400 samples, the
mean and standard deviation of all eighteen
variables were shown in Table 1.

The researchers verified data
appropriateness by conducting factor analysis
to assess the adequacy of correlations using
the KMO and Bartlett’s Test. In Table 2, the
KMO of 0.845, which is close to 1, implies that
the data and variables were highly correlated
and adequate for the research. The Bartlett’s
Test showed that the relevant eighteen
variables are sufficiently correlated to conduct
factor analysis.

The communalities began from
estimating initial communality from Principal
Component Analysis. The initial communality
showed whether the variable was appropriate

when compared with other variables.

Table 1 Mean and Standard Deviation of All 18 Variables.

Factors Influencing Supply Chain Code | Mean Std. Reference
Management in Sports Tourism. Deviation
1. City Management 11 3.82 0.90 (Myburgh et al.,
2. Commitment of management team 12 3.88 0.92 2018, (Zarei et al,
o 2018), (Stoll et al.,
3. Venue and logistics 13 3.92 0.89
2020), (Malchro-
4. 1T management 3.95 0.85 wicz-MoSko et al
14 N
2019)
5. Accommodation quality C1 4.23 0.80 (Edensor et al.,
6. Travellers” impression Cc2 4.18 0.86 2021), (Zarei et al.,
2018)
7. Customer data management C3 3.27 0.78
8. Local Cooperation ! 4.34 0.77
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Table 1 Mean and Standard Deviation of All 18 Variables. (Cont.)

Factors Influencing Supply Chain Code | Mean Std. Reference
Management in Sports Tourism. Deviation
9. Safety S1 3.76 0.77 (Myburgh et al,
10. Environment and hygiene S2 3.73 0.88 2018, (Stoll et al,,
] 2020), (Hemmons-
11. Operation and management S3 3.86 0.81
bey et al., 2021)
12. Energy management 5S4 3.79 0.79
13. Knowledge management L1 4.30 0.89 (Ahmad et al.,
14. Product and service L2 4.31 0.84 2019), (Vesugi &
) Kudo, 2020), (Les-
15. Tourism management L3 4.25 0.83 )
jak et al,, 2017),
16. Cost management and quality £l 3.80 0.71 (Joksimovi et al.,
assurance 2020), (Pookaiyau-
17. Investment plan F2 | 374 0.79 | dom, 2019),
18. Financial risk management F3 4.05 0.82

Table 2 KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.84

Bartlett’s Test of Sphericity Approx. Chi-Square 5145.75
df. 153
Sig. 0.00

Table 3 Communalities

Variable Initial Extraction
L1 1.00 0.81
L2 1.00 0.70
L3 1.00 0.73
C1 1.00 0.69
C2 1.00 0.70
3 1.00 0.72
Ca 1.00 0.64
11 1.00 0.81
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Table 3 Communalities (Cont.)

Vol. 11 No. 2 May - August 2025

Variable Initial Extraction
12 1.00 0.81
13 1.00 0.81
14 1.00 0.74
S1 1.00 0.81
S2 1.00 0.64
S3 1.00 0.78
S4 1.00 0.73
F1 1.00 0.92
F2 1.00 0.88
F3 1.00 0.63

The total variance concluded five
factors with the eigenvalue from 1.00 to 7.37
and the cumulative of variance of 75.77%. The
explanatory power of the first factor to the
fifth factor were 40.96%, 13.28%, 9.41%, 6.53%
and 5.57% of the total variance respectively.
Regarding the factor rotation, the researchers
selected Principal Component Analysis with
promax and found the factor loading was over
0.50 (Rafig et al., 2021). Therefore, the factors
were acceptable to be used as components,
as shown in Table 4.

The value from the promax rotation
equaled to the correlation coefficient between

the variables and rotated factors. The variables

with high factor loading were described as
follows. The first factor was the compilation
of variables I1-14, named as “Internal Process
Perspective”. The second factor was the
compilation of variables C1-C4, named as
“Customer Perspective”. The third factor was
the compilation of variables S1-54, named as
“Sustainability Perspective”. The fourth factor
was the compilation of variables F1-F3, named
as “Financial Perspective” and the fifth factor
was a compilation of variables L1-L3, named as
“Learning and Growth Perspective”. Therefore,
the variables could be grouped into five factors

and named as shown in Table 5
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Table 4 Components from Exploratory Factor Analysis of the Supply Chain Management in Sport

Tourism
Factor Eigen % Total Variable loaded to factor Factor
Value | Variance Loading
1. Internal Process Perspective | 7.37 40.96 City development plan and 0.90
(4 variables) operational monitor (11)
Commitment of management 0.83
team (12)
Infrastructure on venue and 0.84
transportation (13)
IT system management (14) 0.95
2. Customer Perspective 2.39 13.28 Quality management of accom- 0.74
(4 variables) modation (C1)
Interaction with travellers and 0.84
customer relationship manage-
ment (C2)
Traveler data management (C3) 0.90
collaboration and alliance 0.80
among stakeholders (C4)
3. Sustainability Perspective 1.69 9.41 Safety operation (S1) 0.63
(4 variables) Hygienic and environmental 0.66
operation (52)
Economic Operation (53) 0.97
Energy related operation (S4) 0.89
4. Financial Perspective 1.17 6.53 Cost and quality management 0.90
(3 variables) of products (F1)
Investment budgeting (F2) 0.98
Financial risk management (F3) 0.62
5. Learning and Growth 1.00 5.57 Inclusiveness from institutes 0.92
Perspective and organization in knowledge
(3 variables) development (L1)
Product development and ser- 0.79
vice management (L2)
Tourism management team 0.84
from community (L3)
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Table 5 Factor categorization

Vol. 11 No. 2 May - August 2025

Factor No. of Variables
Factor 1 Internal Process Perspective 4
Factor 2 Customer Perspective
Factor 3 Sustainability Perspective 4
Factor 4 Financial Perspective 3
Factor 5 Learning and Growth Perspective 3
Total 18

8. Discussion and conclusions

Based on the analysis of the factors, it
has been found that there are five factors with
variables that impact the development of the
supply chain management in sport tourism.

The first factor or internal process
perspective consists of four variables, 11-14,
that impact efficiency and service capability,
delivering impressive experiences to the par-
ticipants.

The second factor, or customer
perspective, consists of four variables, C1-C4,
that build awareness and satisfaction among
the participants. The satisfaction, in return,
turns the participants into customers and
increases the value in sport tourism in the
long term.

The third factor or sustainability
perspective consists of four variables, S1-54,
that lead to the success and sustainability
of the activities. Environmental and social
sustainability create value to locals and
communities while enabling the participants
to enjoy and connect each other.

The fourth factor, or financial perspective,

consists of three variables, F1-F3, that support
an organization to appropriately adapt and
respond to financial and market conditions.
Efficiency and prudence are factors in financial
management to maintain and deliver the
success of supply chain management in sport
tourism.

The fifth factor or learning and growth
perspective consists of three variables, L1-L3,
that are significantly important in supply
chain management in sport tourism due to
the necessity to respond to rapid change
of conditions and requirements of the
participants.

To benefit from the study, an organiza-
tion can identify its strengths and weaknesses
in the internal process, customer satisfaction,
sustainability practices, financial effectiveness
as well as learning process and the initiatives
towards growth by assessing the variable
in each factor. The factors can be used in
decision making in sport tourism industry and
strategy drafting to improve efficiency in the
supply chain management. For example,

a company can implement practices on
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sustainability or invest more in learning and
training systems to increase customer
satisfaction. The analysis in the internal
process can identify inefficiency or other
causes that highly impact the performance.
The insights can improve resource allocation
and stimulate collaboration among stakeholders

in the supply chain in sport tourism.

9. Recommendation

9.1 Recommendations for implementation
All five elements, comprising eighteen

factors, can be utilized as criteria for selecting

a sport city and involving relevant agencies

from both public and private sectors. The
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approach supports collaborative management
by integrating the concepts of supply chain
and SBSC for optimal efficiency.
9.2 Future research direction

The challenges on interpretation and
comparison of the results from exploratory
factor analysis to the results of other methods
lead to the adoption of confirmatory factor
analysis. Therefore, future research should
conduct confirmatory analysis. Moreover,
the researcher should conduct exploratory
analysis to confirm suitability of the
questionnaire in case any adjustment is

made to the set of questions.
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A Study on the Obstacles and Adoption of Electronic Maritime Freight
Booking System

Nidchakan Intawong*

Abstract

The objectives of this research were: 1) to study the factors influencing the choice of
using ship reservation services via the electronic system by sea freight carriers; 2) to examine
the challenges encountered in using ship reservation services via the electronic system by sea
freight carriers; and 3) to propose guidelines for improving the effectiveness of ship reservation
services via the electronic system by sea freight carriers. This was a mixed-methods research
study. Data collection was conducted using a questionnaire from a sample group of 340 sea
freight exporters using containers and interviews with 5 key informants. The statistical methods
applied in the analysis included multiple linear regression analysis with statistical significance
set at the .05 level, as well as descriptive analytics. The results of the study found that:
1) both the perception of ease of use and external environment factors influence the
selection of ship reservation services via the electronic system at the .01 level, with the work
environment (Beta = .581) being the most influential factor, followed by the perceived ease
of use (Beta = .441); 2) the challenges of using ship reservation services via the electronic
system include system instability, unfamiliarity due to each shipping line implementing
different systems, and delays in reservation responses; and 3) guidelines for improving the ship
reservation services via the electronic system by sea freight carriers contain two key aspects:

personnel and the electronic system.
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VaNga1YIv WU AeNitiees TUsunsuuszend
N3TVIUNINNGIAY M5Foas uazvenduLas
syuu Huiu (Aggelidis & Chatzoglou, 2016)

NsUNeIUUTIABINTERUSUWALULAE
wazlumsdES I suUsEleviuagnis
fuirnudiedahlugnisiiniimuaddifrenisly
weluladuaeviliAneusdlanansgfngsu 99
Wunalimaaniseeniuldmaluladiluuszlevd
Tumsiiannldeluladfvmnzauiunudnung
YasduAmMsaUINIskaznguidmunelaegneiu
N1
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nssuiuszleviilunislden

U 11 atiufl 2 ngunneu - Ay 2568

(Perceived Usefulness)

/\

fruaRnidanisldeu

Jadennguen

External Variables

I

o Yt 1 i3
ns3uiearnudrelunisldanu

(Attitude Toward Using)

(Perceived Ease of Use)

A\ 4

auaslalunslden o
nsldauass

(Behavioral Intention
(Actual System Use)

to Use)

A i 2 wuushasanisensumalulad (Technology acceptance model: TAM)
111 : David et al,, (1989)

29AUTENOUVBILUUINABINTTEBUSTY
wialulad (Technology acceptance model:
TAM) Usznaumeatadesg 9 feil (Davis et al.,
1989)

1) Uadenguen (External variables)
vaneds Jadeaninuindeuniouensne q il
Hasian1sTustaUseleviveanaluladuassus
Juduszuuitiesonisldanu wu Yssaunisl
(Previous experience) Lu Uszaunisalnsld
wAlUlAgaTAUNANITIBITEINTONIUTEUY
ddnnsedind avwdunglunisldreuiinnesuay
auninlvly BnSwannedeau (Social influence)
lidazdu ngudnedainianss (Direct reference
groups) loun nguiiyanatisateslnensdly
AW TYMTINY WY §UIMs e
Husfingm19n1sAn 1ilousauau nguRanssy
\Judiu uazngud1dsmeden (indirect reference
groups) A naudeyanalsllifuadnlnenss
Tudagtuusinuessisauuayllluseindnly
Fanduaudndaglueuian 2nn1sfnyives
(51mBuAT gveg, 2560) wud1 Jaduniguen
1éus Bvswavnedsnuiidviznadenisaclaluns

THnaluladansaune

2) m3suiusgleviilunislden (Perceived
usefulness) vinefis seAUTElHTeIUsElov
vounaluladazaunsatioiinuszansanles
fumshauvesmy Gamsiuiusslovifidvwa
Tnonsaennusdlaldssuumaluladansaume
PMNNMSANIV (Taiuns uialsat, 2562) wuin
nsfuitasslevdlunisldauianuduiusede
nruadlunisltnumalulagansaund wagns

(%

Anwves (Tadu laam, 2561) wuin n1ssus

Y

a

Uselorulunisldanuiidvinanisdeunusinunf
Fdsemsldnuuavdmanonnuddlalunsldom
wialulagasaumne

3) mysuiiernuhglunslinu (Perceived
ease of use) MieAa AUl ToIuMAlLTAET
tunlgfinnudelunisldau ansaldaulalag
Tifesendaninumensunnth dedlnnuduius
Tngmssiunssuusslentlunisldauasyinuad
fifitonislénu Snenssuimsldnuieluns
THuiidnsnanenswmensiuseuLLaziavndna
megeusensldseuulavdeiunsiuiuselod
NNISANYIVDY (Al-Daihani S.M., 2016) WU
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n1ssuianudelunisldanuiidvninaserinuad
Aenfuanundandy

4) Wauaddislnonisldau (Attitude
toward Using) #1188 ﬂ’muﬁmLﬁmaangst’fmuﬁ
fisowmnalulagdy 9 Fadnannssuiuselenily
nsldnunaznisfuianuiglunisldnu Fann
;ﬂﬁz’f%’ui”iwmﬂIuIaﬁfuﬁﬂsﬂmﬂﬁ%wmudwsJ
;ﬂ%ﬁ%ﬁmﬁﬂmﬁﬁﬁm’aiwuﬁu Fe9vdana
Tnenssioarusdlalunisidinelulad aannns
Anwves (Tawuns wilsaw, 2562) Wuin iAuAR
Fdnensldnuiaudiusiuanudlalunns
T

5) Audslalunisldeu (Behavioral
intention to use) e NgRNTIUATNGTLAT
;:ﬂ%wmmuﬁ%ﬁmumﬂiﬂaﬁﬁu 5 uavaudy

a a

WiTzsausunarldnusadios ngldudvdna
mﬂﬂwﬁuifﬂiﬂwﬂuﬂwﬂi’fmuLLazﬁﬂuﬂﬁﬁ'ﬁﬁa
nsldumaluladiy fazdsmadonisldnueie
(Al-Daihani S.M., 2016) Wui audslalunnsly
NUNanaNSIE9IND3

6) N15LE91UR39 (Actual system use)
wunehy nsvensuwmaluladlagnisiiunlyase
Tneiinnudddalunisldauduiulsiidnase
nsldnuasaveld annsAnwives (Hawuns
wnalsay, 2562) WuIn msﬁ;ﬁ%ﬂwaﬁum
welulad Foslinaunanneluladfiinnsesnuwuy
mﬁa;ﬂ%muimmq LazADIAILEY WA
waluladfildeudieilianunsanaunuaulad
Usglovvvounaluladle virunfvesldaun
somaluladdwananisSuinaseloviuasiug
femnudiglunisldaugazilugwaingsuiil
sowmaluladiy Wy sAnegnnlivselisenlyd
welulagdy q (Davis et al., 1989)

minAeIn1seantuuwmAluladansaumaln

Uszauanudusa Wigldusmsitaniseensulu
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wialulad feenuuuagaeitadesunsgeusy
welulafunldifledeuaenndasiunnudenis
wazaianelavearldany

ziuladn wuuassnseensunalulad
QﬂaamwumLﬁ@ﬂﬂ@ﬂﬂiﬂiﬂﬂiﬁmﬁuiaﬂﬂ
waluladlvadluldau lnefiyananisazdinig
ousumeluladlédy isandadondn 2 Ussns
loun nsSusieuselovd wagmssuianudely

(%

nsldau esanmsiuiusslend uaznsivg
Aanudslunisldauianuduiusiungingsu
nsseusuwalulad wardanudenloiuiiauad
somsldumalulad uasviruadiddenisldny
wialuladvesyanalayananileidvinasen
dlaldimaluladiu uwwudassiindngninluld
Huituglunsassnseensumaluladsng o
WULRBITUNITANYIURY (§3a31 LulaTylanay,
2560) WU NsTuFIldnudeidnsnagaun
pon1ssuinduselevd mssuinldnudewas
n135u3dYsElevdiidninadsuinsierinuai
nsldau waziruainisldanulidnswasuin
songinssunadilald

Tumsiteadel] hnsdnundedunieuen
ns¥uiusglenilunisldnu uaznissuitminy
felunsldnuduiulsdasy
5.2 wurAnREafiunMRsTEINaSarusTUY
dannselingd

madudedussiadadufifinnsiiumn
waeAnITTY Nvudmmeasdinaduns
Fuindeuvosmsiannsziulanaudalagiu ns
yudgaowmuuesiduisniswdnlunisuuds
vhlan 1leannddunumuniiussansaimgs
TnuAndusovar 89.6 YeIUTUIUNTANTEWING
Ussineauauazdesay 70.1 ﬁuaqaﬂam%’jwm
agnalsfinugnanunssuidaundeyiuauimie
9879110 FENTTLAYIEIAanateE19sLTlas
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LaznaniansladdunansznuaingUasdianas
wagfdensuaniiiintureensunuiuesi
igdmannundu (UNCTAD, 2016)
ggunmumaiiuFedaududouilosnn
\Reteatuasdnsuazussmaning o Afingseideu
wazUHURAN S SNAvanvany fnsuanivasu
lena1siuauLniiedanisiuAoumuLLe S
en Usgneufussuuansaumaildusiazeadng
A vilinszuiunisaesliussansaim Ll
wmsguszuUTeyaldiudu ufiesdnseng 4
W aeiFe Uitminalulad wazniady Suviann
wnannesuvsendnsueiiiond o wasiiiy
ANATNNTONNTUYITY
Avnssunisaesgrewnuiues oy
niFudureINITILAII LS oTanua Gaurnng
Y9IBIGABUMULUDS NTURBEGABUMULLLS
1NA8L30 NTIMAAGABULNIULLDS ATUIES
YogADUNUILDSIUYTe uienaninsUdesy
groumuLues TeyaiisiteaiuA1veses
froumuupsiasidneumuuetuazgnds
Toulanseninesdnsiisadesaunseuaunis
sziadaauysal Inuansdeansuuunatadnuas
n1suusdudeyaseninsesansly lgn1saes
Areunsuuesiaugduteou dnlngdesende
nszmwuaznsinuiieile Jeilaqldaneg
wagldiIa1uIu dIUSUTTUUNITIDHIUTEUY
Bidnvseindiy sruufayasewinesdnniy
wuusagugtelvgavanly leguniunisees
ﬁgwmmmsaLLU'ﬂﬂuﬁzTazgaLLazﬁamiasmﬁ
UszAnsnmuazUszaninauintuy faedsendn
Aunu wwanrasusuullaliie i san
nszuIuMsTiieItestugiluldguniunisees
fasmfansrurumsuazesdnsdu q luldgumy
NN a1atiorduszuudayadiuny
n13deansszninansAnsuazn1suysudeya

U 11 atiufl 2 ngunneu - Ay 2568

lulgguniumimeia Melinsliusnisniumig
I3 ¢ & | v a A v
Vulesidudewmeliusnisilasuainyaula way
A111501UNNAUITEUUNITIIUSNN5UD9E1815 D
wagiliusnisiatielinisliusnmsiiusednsam
1NB9TU (AnUian Jeyauud, 2551)

6. ABANUUNMTIVY
6.1 sULUUNSITY

Tumsifeaded lWnsifouunaunauis
Taun MITeBAUAIN Uagn1TITuTIUTUIN
Inglduuugeuaulumsinudeyaainnguiiedig
iiotaniinsgsiazasunanisfnwideads
Banssaukavatagseuiny uaglduuuduntval
WUUAENUNSTIUTINTRLAIA AN
6.2 Ussunsuaznguaiagig

Usznnsitldlumisdinu 1dun dseen
duemaselusuuuugaoumuiues (Shipper)
U 2,198 918 AMNUATUIANGUFAIBEN e
a1n1399¢ (Yamane T., 1973) langqusiiegia
117w 338 38 Srdudafuuuauniy S
340 910 \leazaanlunsAana uazidenngs
fegnaangliiteyadidny S 5 518 el
FoyadednReiuiyminuainnsldauszuy
JoesriorusyuuBianvsedindvesauds
AuAmMamsia
6.3 \3nsilaluidy
AI3ulARNYITIUTIMTRYAINLENAITN
A3 Ineniinud snidde waguvauiiieates
Wetdunumsnsasauuuasunulinseuagy
nseuwIAn tnsuuuaeunuiidnuaezidudon
wiseanid 3 meu fail

nouil 1 Teyangdnssumluvesdléuing
loiun Usstavwesiliuinis aanudlunsléing
Tagiany uazyarlunslduinislneads

noufl 2 doyatladuniseniumalulad
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MsedsENsernuszUUBannseinduasuuds
Aummamneia dudsznaume nsiuiuselevdly
nsldau nmssuianudglunisldam uaganm
WINADUYDINIBUDN

noud 3 Tayan1siientduin1sn1sees
sgnaderusyuuBidnvseiindveafuudedud
NILLa

Tumsvaaeugnmvesaiosilogitoth
wuvaounulunaaeu (Try out) fuuszansiidl
anwazadeiunguiieg1 1wy 34 aulaen
Fuuszansuearihwes aseuunmnnd 7 Tuly
Jsfoduvvaeumudananfianuiesusy
Tuszdufianusatluldlunisifudeyals
(Cronbach L.J., 1970)

drunuudunvaldmiusiuniudeyaid
A Tnsutsdaranudu 3 sou il

moufl 1 Toyangdnssuriluvedduing
voufldu3nis Idun Ussanvesléinig aanud
Tunslduinsiaeanie wasyarlunislduinig
Tneiade

noudl 2 Gﬁayjaﬁmmﬁwumﬂmﬂ%ﬁms
M3edsEesarnuszULBannseinduasuuds
AuAmamzia

nouil 3 wuIn1slun1sUsuYgan1saes
snaderusyuuBidnvseiindveafuudedud
NILLa
6.4 nsiusIUTINtOYE

n1sfnwiguassauazyusuldvesnisaes
senederuszuudidnnseling dnsifusiusi

(Y]

Joyasil

1. Wiudeyasinngudegiediuiu 340
SuMeNsuieg1egsie Inglduuuasuniy

saulail warn1sdunivaldlideyadidgydiuiu
597
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30 Ju fIdgvihmssiuTiudeyaladiuiu 340 atu

3. ATIERULUUARUNLAIRYIYeYa
nsdlngudieganauuuasuniuliAsud I
HAnwazvelingudieg1smnounuuaauaiy

U
A o

ouuudunmuallulssiuiinansnads

4. RFeihmsdunuainguilideyadesy
dnduau 5 Melaglduuudunival
6.5 NM3ATIEYaya

mﬁmmzﬁ%@aﬂafu 3elaldanaluns
Anszidoya il

1. MyesIeiteyalanssaul §idy
yhmsiiengiidanssaundeyanginssuiily
Tun19l791u52UUNI9999582130HIUTTUY
§idnvsednd lusuvesnisuanuasndruid
(Frequency) wazp3ouag (Percentage) ¥1N13
Aaszideyatadunissouiumaluladuazns
J095vTrusTuUBanVsedindvasiuuds
ufmanzialuguvesaiedes (Mean) uazdiu
Lﬁmwummgm (Standard deviation)

2. Mylasgndeyaidiouuiu fideldns
AnTianneladunvan (Multiple linear
regression) Lila3Asizidninavestasunis
gausumaluladiifivenisidonlduinisnisees
sznaFerusyuuBidnvseiindvesfuudedud
anga fuetedfynieadanisedu 05

Ve

3. MTIATIERRYAINAMAIN &3

o

gun

De

e

%aaﬂaﬁlﬁmﬂmsé’ummjmﬁwmﬁmwzﬁmam
(Content analysis) WAAUILAUDLUUNITUUN
Aendudgmlunisidaussuy wazuumisly
nsunlatgm

7. NANFIVY

7.1 doyanaluvesgnounuusasuany
nsiuTusindayadisuuvaeuay &

SruIugRoULUVABUNILTIAY 340 AU WU
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NIasufuRnsladafinduasdnnatsisu

Ussnvvesiliuinisieun faeunduifyaea
Anidufesay 100 mnudlunslduinisuniian
fo nsliusmsdnduseiou Andudesar
19.7 yarlunislduinsundigalaedede
2,500,001 - 3,000,000 un Andusesas 23.2
7.2 Jadenswansumaluladnisansznnese
rruszuuBidnnseiindvasfuudadudmiamsia
dlevhmnnzisedowavddesuy
wnsgvesliadenisvensumelulagnuii lag
amsmeglusyivunn finnade 4.14 dlofiansan
Jusiedu wudn egluseivunniFesmuaiu
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louA Amnsfuiusslevdlunislday fienadey
4.16 S998911A8 AUANINLINABUAEUDA TAN
Wiy 4.13 wagaunssuianudelunislday
fiAnade 4.12
7.3 NM518N 14UIN1N159995819I50RIUTZUY
dannsaiing
nMlasenteyanisidenlduininisaes
sznderusyuuBidnvseiindveuudedud
Manglaldn1siasgidanssaunlaeuanslu
gﬂLLUUﬁuaqmLaﬁaLLazﬁuuLﬁmwummgm el

M15197 1 NFATEviARbskard U 8 RULLNIATEIUYRINSERNLTUINIINITIBITE IS

Son1usEUUBIAnNsatng

nsudenliusnisniseessenaserusyuudannseting Mean S.D. SEAUANLAALTIY
1. SufternudndulumslivinnsnisresszaneBeniussuy. 4.0 0.65 WALAIELN
Sannseind
Y v a A a a ¢ < v a
2. AUMTBYAUINITNITIDITEINIBNIUTEUUBLANNTOUNE 4.24 0.62 VAU IYUINYIER
ApuINSIEUSAN593e
3. finsthdeyauinsuiUieudisuiuneunslduinisas 4.10 0.65 VAU
4. gnaulaldusnisnisaeeszneSeriussuudiannseiing 4.08 0.68 WALSE31N
AIYAULD
5. FUALTaLUETNIUSASNNT999583 95BN UL UY 4.14 0.60 WiuseUN
Sudnwseiindliiurou
ANLRAYTIY 4.13 0.58 WUAIELIN

1INANTNA 1 WU WHeINITIATIER
AldsuardIudsRUNLIATIINYRINITARNLY
U3NMIN139essEnasaruszuLBlanvselindves
Fuudsdumnimzanud lnenmsideglusysy

a A A a & 1Y ]

W fAwade 4.13 Wenansutumede wui
agluszauinian loun Aumdeyausnisnis
399330 UsTUUBENNIadind nowvhnsld

a a a = I Y
UINAT239 UARAY 4.24 i@ﬂmm’]@giuizﬂ‘uu’]ﬂ

Ton DUl usinUSNISNI59095E95 BRU
a g a Yo va A a Y
syuvdiannselindlvinudou faady 4.14 Su3
farnuandulunisldusnisnisasssenaseniu
a < A & a1 a a o v
szuudiannselind fAuade 4.1 dnsuiveya
UINsuLUSsu g Ui unaun1sigusn1sase A0
a o a Y a =
WAy 4.1 waranaulaldusnisni1saedseinase
' a < A v a a
N1USEUUBLANNTBUNAMEAULeY dA1Rdy 4.08

ANUAIAU
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7.4 n15AS1TYONSNAaVaIUENITEBNSU
walulagniisanisaan ldusn1sni159e953I19
BaruszuuBiannsalindvasduudadudimig

nLa
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Aadeldnsiiessionnesdadunynn

q

(Multiple linear regression) AMUEIALYNI9EHH
NigzHiv .05

A15719% 2 NFIATIETInSnavealateniseansumalulagNinen1saenldusn1NI159895¥3195

HuszuuBidnvselindvesuudsduiivnimeia

Unstandardized Standardized
Model Coefficients Coefficients t Sie.
B Std. Error Beta
1 (Constant) .052 .028 1.822 .069
mssuiUselemflunsléon -026 025 -024 -1.038 300
mssuimnudelunisldau 435 037 441 11.723 000
ANMLIARDNANBUDN 581 032 581 17874 000

R = .993, R* = .987, Adj R* = .987, Std Error = .067, Sig of F = .000

ne15197 2 wudn Jadeniseousu
walulad lawn n1ssuiaudiglunisldau
(Sig. = .000) wazan nwIRdaNNBUBA (Sig. =
.000) fiBnSnasion1saanlduin1In159099299
Serusruudianvnsedndueduudsduninig
ngia egaiiudAymnsadafiszau 01 Tnganin
wndonlun15veu (Beta = .581) daudnfgy
#ON13LE0N1TUTNITNITI0958I1UTORIUTEUY
didnnsedndvosfuudsduimmeiauiniian
sesmanfe n1suianudelunisldenu (Beta
= .441) asaleuaunisnensalluguasiuy

(%

aulds
Y = 0.052 + 0.435 X1 + 0.581 X2

198 Y uN80d NNSEDNLTUINISNISI9958704

SerusEuUddnnsatind

X wnefis Mssugrudiglunisldo
X_vnefis anmuinaeNnguen

1INAUNITAINGY @usaneInsalle
Jouaz 98.7 (R® = 98.7)
7.5 Jgyn1n1sldu3n1sni159893eana3anu
szuudiannsafindvasfuudsdudmameia

Hyvvdniiwusniigade aanuliades
vosszuy (nidh 5) sesawnfe arwlidune
fuspuu (hailin 3) ssuveirEBanguns
drludlodoyaldliiazaan @l 2) uidn
meoFeusazwiddszuuilimiloudu szuuteya
uanenefy (dmiin 2) auardlunsnouiu
n15983 (thnntin 2) msaeshifulunudidonis
(thwatin 1) Seshialumsdsdoya Gimtn 1) way
nsiFengdeyadoundslaild Whwiin 1)
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AUYARINT WaghINUsEUUBENMIeling

8. d3UNAN13ILUAZaAUIIENA
HANISILASIERNUIT Uadenisueusu
walulad laud nsfuianudrglunisldau
LazaNINWINRBUNIBUDN HBNSNanaN1TIdeN
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J095vTerussuUBanvsedndvesiuuds
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A5 NATEIaEN159995831 5 ON 1UTEUU

< a
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a

Wgavaatuwalulad uSEnUssaniaeaiun

D

Tdwmalula8 waggshalinnuwmuivauiunsld
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sesmunfe Msfuianudirglunisldau laun
walulagnisaessenaSeniuszuudiannseiingd
fianudgsianisisens Willanududou Inteine
wansraiidnladne aunsaduiuteyadoundsla
18 wazarevensenudumnald Fatladunns
gousumalulad aunissuianudtglunislyd
U LLax?qLmﬁammauaﬂﬁﬂﬂémiLﬁmﬁﬂuﬂa
finsensidenldmaluladuasvildinaudale
wanangAnssulunislyd [unaliAnniseensuld
wAlulag (Davis et al., 1989) 1Wuuselaviluns
W lgmalulagasauman1s9e95e 93 oH 1Y
sruUBlansedindfivanzay denadasiu (Saas

U 11 atiufl 2 ngunneu - Ay 2568

wasaylansy, 2560) Benudnissuiildnude

TgvEnaleuindenisSuiinduselevd nsiug
MFudewagnsTuTiniiusylovdiisnsnai
VINADNAUARNITITNU LagviAuaRnSlg Ul
SvdnaiBevandenginssuausalaly Hldusng
ansaseuinsldaulamenuies Tnglidesd
A1 Jeagieuliiuternudnglunnsly
snwoanelulad fedenadumsemalladnng
doansladnaniiunumiludindsedriuvosmywd
wntu lrgldvinstauduiutumaluled
nsdeansriuneundiatuduyuiiuegud 3
fordugaisududifrensidaiuuazisouives
Alduinis Tnemsiuiussleviuarnissuiany
Sefvdmasormaiidsenisidou wu my
Sanlsfanaluladnisdeasiuneundindudy
\3nslefiviuasi Hrevfinlonialunisidndenns
Uinsiunsinvmenuauwazguanlduniy
waviruaRsonsldnuiiesardmathundsau
dilalunsléonu vienseeusumaluladuodld
Uinsludian

Jaynnslguin1snsaesseanasenu
szuudidnvsetindvesfuuddusmmszia loun
Aanuliiadiosvesszuy anuliduineiuseuy
sruvvIaaugangunisidluudludeyala
Tyiawenn UstmaneSousdazuvidldszuuiildmilou
i sruudayaunnsneiu anuatlunmeuiu
msves myvedlidulumufideants Idesdn
lumsdadoya uaznisiSengleyadeundslula
AAnwIaauanwInIensuTuldnislusnisees
sznderusyuuBidnvseiindvesfuudedud
manziaegnaiiusyansnin fdl

1. suyaans laun usEnvudimiase
sEnilselnAnIen1sinsEaTedningilents
T4u3n1s niefiyaannsiouusziinislduinng
iielnnsliusnisfianuing Tasiamzaiiln

H1UN13FUTRIANNAINAUIRTTnITEeBsansing (TCL) aglungu 2 avnuysemansuazdinuaans

endeladafnduazdnnaneisuy aninendesuigaiugium



Journal of Logistics and Supply Chain Operations (JLSCO)

AnduseaSouiszuu msiiyaansdsnands
ansaunledymanuliaenndoesiussning
Sguulen@1shaysruudlannselindlaenis
el ldusnisanusainnsasdoyadseuy
ddnnseindle

2. fruszuudidnnsednd Asusulse
Tsunsuliaur@ng leusnisaiusaidiia
Usziinslduinisvesmuadld wasaisifindes
“Remark” n3en1sldonuseiitae laglinsen
Yoyaseadaszioudlotiymszuulifiniig
amngu aonadoetiu (B35 flevmy, 2564) wuin
nslusnsvudsduAIamEIat NSTUIUMS
AUTBLALBNAITNITUUAITENINUTENA Uy
nsliusasaiiunisdanistmdulyaiuainy
é’aqmsmamﬂ%w%msLﬂuﬂizmumiﬁﬁmm

Y]

1AeY

1]

W,

9. UBLEAUDLUE
9.1 Yatauanuzlunisuinantsiveluly
dlefiensananisinsizsvinanes
Padunseensumaluladfidsonsdentdusnns
M3edsEsernuszUUBannseinduasuuds
AuAmnamzia wua Yadunistensuimalulal
laud nssuiaudrglunisldnu wazann
wIndeNNgusniidnsNanensidenltusn1snis
JoesreiorusyuuBianvsedndvesauds
Audmansia dajudidedeideiauanuy fl
1. A159ANITIZTUUNITIDITLINGLGD
ddnnselindlvifiusz@vsnm laegliuinisais
ToidnAgAuanInLINaeNn1TvI9u Tawn wWeawn
;ﬂ%mu*ﬁﬁﬂszaummﬁmﬂ%mdﬂaﬁms%q
seneseruszuudidnnsedind Sanuduneiu
walulad uisitestumealulad Wudusem
Usziamdeniuildmalulad waziiuingsiall
AnNMnzaniunsidmalulagnisasesyaneie

Vol. 11 No. 2 May - August 2025

HUsyUUBaNTIaling 53109N1531958UUNNTT84
iudidnnsedndlifinnudiesenisiseuivedly
1w lifemududou fudensuansmadidiladne
a1unsnduAuteyadoundsladng wazaenen
sonundudnald Lﬁams%’uimmdwﬂums
199

2. msunletgminisldanuszuunisaes
iudidnnsetindinuynains Wnedavihailonsly
U313 vetiynansifteuuzthnisliinsiaie
wazawantu sadsnsudlauiuuglsunsaly
aunIngldusmsansnsaitiauseianslduinig
NGO ] uaﬂmﬂﬁ?uﬁmmﬁmiaﬂ “Remark”
wsenslddnuseiivay Inglvinsendeyaetedase
9.2 Yarausuuzlun1sideaseiely

msinwndsifludiumesnside Balsina
Fnsnedadeniseensumeluladiinase
N15180n1TUINIINIT9095821UTON 1UTEUY

aa

Sannsetind Fuduiieandstlade dadu Tunis

2

Anwnideasinelumisinsuuunietadeduy o

a

Fidedastunsdonidanumnalulad 1iua fuuu
anudndalumaluladansawna arudes
A NTUINS Wildlun1sfine maenau
Jadudu q MAeades laseravhnishaszi
pad Usznoulledanguiiuusiiidninase
N15180n1TUINIINIT9095821UT DN 1UTEUY
ddnnseiind

3. gliusmmsfinuseazidenveusias
iwuLﬁaﬂmimLﬂ%amﬁamzwmméﬂﬁﬁmi
Fumnsneiiy

Tunsine3seadarolusnaiinisise
\Begannlagyiinisdunwalfifdunieites
AUN1SIAUSNITN1998958190L50H1UTE U
34

a

anselind laun flviuinis gldusnis Wmha

Neadesiun1smeszuy e lilddayaidedn

=>4

[ o do v a [ 3 < o/ 4
mumﬁ‘usaaqmmwmnquamumimqm’nimﬂm (TcL) ag”lunqu 2 F1VUYWUAEAILATEIANUAENI

COLLEGE OF LOGISTICS AND SUPPLY CHAIN  SUAN SUNANDHA RAJABHAT UNIVERSITY

9%



NIasufuRnsladafinduasdnnatsisu U 11 atud 2 wgun1au - AL 2568

LPNE15D19D9

Inuia eyawuni. (2551). nsliuinsmiaivvevssnaeisaludsemalng. Inendnususya
Wi a1wIvINsIansinuladafind (anann3n), PNaInsalunnInese.

sBiuAs gues. (2560). Yadufifidviwarenuidalunissensuuinisqunminulnsdwiindeud
‘U@dﬁ&jdm&g. Veridean E-Journal, Silapakorn University, 10(3), 548-866.

Haluns unlsatl. (2562). Anwrrnuduiussywinensuendes anulinga waznisseusunalulad
emnudtladeUsyiurusyuvesularl. 57yd7u§aumﬁaw7m751/’55211/12’745’1.1@54807%?@”5/
SRR UTIE umInendemen s lng asail 16 Usesnd 2562, Yuit 2 ey 2562
U UNINYIRERINIAINEY, 781-793.

fadulanu. (2561). msgensumalulad mwlinslauasmsmainsndednueeulaiiinasoniiu
W%Zﬁy@ﬁuﬁwﬁuﬁamwm/émjﬁZaﬂ (Facebook Live). AngninusuTygrumdudin Az
UIMNIFIND, A InensemaluladsvaenanJaunmg.

Wonsers. (2566). wwaliugsAn/anamnsull 2566-2568: §3aUsNISVUAFUA M. Fuiile
20 ﬁqmau 2566, 310 https://www.krungsri.com/th/research/industry/industry-outlook/
logistics/sea-freight-transportation/io/Sea-Freight-Transport-2023-2025.

s Anvdmy, singiwnd sunssady, wasBseian Fuiin. 2560). msvensumalulaguuuinass
wnnisl. 97597507580875198%U AalznISEeAIINIATY U InendeTeal, 5(1), 64-75.

33 Mevug. (2564). MyinAuWANTUINSMSTLdsURIMIzla nsdiAnwaeEelunisvuds
audwindethanaswan. 1sasiasygrIaa ez USSR unTIneIdeingal, 15(1), 1-14.

a3l NN, (2560). kuuinassniseousumaluladlunssudadunienisnann. 395875397075
UNIINGIALEUYS, 11(25), 128-136.

§9a91 wiuasalanau. (2560). tadeiilansnasieniseensumaluladarsaummielslunIsufuRam
Youa 1nNIUUAANTE TN I Iman suazialulad e uRusUSy g unUudin ne1dunis
UIMSEA, WNINGINBYTNN.

Aggelidis, V. P., & Chatzoglou, P. D. (2016). Using modified technology acceptance model in
hospitals. Intenational Journal of medical informatic, 78(2), 115-126.

Al-Daihani, S. M. (2016). Students’ adoption of Twitter as an information source: An explora-
tory study using the Technology Acceptance Model. Malaysian Journal of Library and
Information Science, 21(3), 57-69.

Cronbach, L. J. (1970). Essentials of psychological test. New York, NY: Harper Collins.

Davis F. D., Bagozzi, R. P., & Warshaw P. R. (1989). User Acceptance of Computer Technology:
A Comparison of Two Theoretical Models. Management Science, 35(8), 982-1003.

Roger, E. M. (2003). Diffusion of innovation (5" ed.). New York: Free Press.

H1UN13FUTRIANNAINAUIRTTnITEeBsansing (TCL) aglungu 2 avnuysemansuazdinuaans

96 endeladafnduazdnnateivy uninendesiwigasugium



Journal of Logistics and Supply Chain Operations (JLSCO) Vol. 11 No. 2 May - August 2025

UNCTAD, (2016). Review of Maritime Transport 2016. United Nations Publication. Sales No. E.16.
I1.D.7. New York and Geneva. fiuile 20 ﬁqmau 2566, 91n: https://unctad.org/system/
files/official-document/rmt2016_en.pdf.

Yamane, T. (1973). Statistics: an introductory analysis. New York: Harper & Row.

[ o do v a [ 3 < o/ 4
mumssusaaqmmwmﬂquamumimammimi‘lm (TcL) ag”lunqm 2 F1VUYWUAEAILATEIANUAENI

COLLEGE OF LOGISTICS AND SUPPLY CHAIN  SUAN SUNANDHA RAJABHAT UNIVERSITY 97



NnsuuRnsladafnduasdnnaton UM 11 atun 2 wguaieu - dmnau 2568

sy s 2 - p . . Ved:

FotreBaunanuil: : 45175 WA wagieny quavad. (2568). luwannuduiusiBanmamsiudse | Received:  September 26, 2023
aussnugldguunsruddumdunTenseIna. 93asUuinIsladadnduazdwnarery, 11(2), | Revised:  December 07, 2023
98-115. https://doi.org/10.53848/jlsco.v11i2.272029 Accepted: May 13, 2025

TueaaudunusIBsEran1sUSTuUTaNssauzlggununIsuuEs
AUA1IUATIINI@INA

49175 WAIWIa' Uay IMY QUEEIE

UNANEa

v
av Adao

Mduiiingusrasdiiedny 1) sedununInnITUing nansUssidunsUfdnnu seuy
NSUTMIAUATUNTIEY uazausTauzvadlggunulunsvuddumaunsIen1aeIne 2) 8nsnaves
AMAINNITUINIT HaNISUTBEIUNSUSURY WaEssuUNISUSIMITAUAISUATIY AoausTausYes
lggunulunsuudedumdunsen1eINIe Wag 3) LN suiulaussauglgaumulunisvuds
dumdunseniveinia dumsideuuunands Inefingudiegradugldusnisnisuudaduddunse
N9INIA I 420 AU wazh Iidayarantun1sdunwaldedn lauwn fmunuanmiiesnuniasy
FUsznaUNMs/UTEnfununsrudsdudsunsienisennia uazindvnsiideanaiiunisvuds
duAdunsie 31 9 Au ImTinsgviveyalagldadmidansamn Jeseilunaaunislasaing
uarnIsias g wansidenu 1) AMAINNTIAUINIT Han1sUsBEUNSUS TR s3UUnIs
UIM3AUABUATIY uazausTaurvadlgaumulunsuudidumsunseniseinie agluseduninn
A 2) NsUURNuTavENadeaussauzvatlgaunulunTUudEUATURSIENI@INIA TO9R9HN
Ao mnsuimsuarsruunsiansauidunse tnefinrudanguiutiedeifandnnigaly
Usgansnmweddgumulunisvudadumunsigneenia iag 3) wwamalunisnisusulssaussaue
19QUNIUMIVUEEUASUATIENINA WUl MITENITYTUINITATUAMAIMNTIAUSATSUaYNNS
duaduyaansludussuuasaumataznisuszgndlduianssulunisvudeduddunseiiie

UseANSNINLar Useanonalunisan ey

AdAy: NsUTuUTsanssausldgUnI, NMsvudmneINIe, Fumdunsiy
UssmunAL: UnALity

* {SURaveUTIEn

' dinfnwvdngnsuimsgsfanud Unde anvivnsdanisladafnduazdnnatoisu smivendesuigaiuatum
Buia: $63484923008@ssru.ac.th

2 919139Us¥d Iendeladafinduardnnaioiru I Inendesivdgaiugium, Swa: wissawa.au@ssru.ac.th

H1UN13FUTRIANNAINAUIRTTnITEeBsansing (TCL) aglungu 2 avnuysemansuazdinuaans

98 nendeladafnduasdnnateisu uninendesivdgaiugium



Journal of Logistics and Supply Chain Operations (JLSCO) Vol. 11 No. 2 May - August 2025

The Causal Relationship Model of Improving Supply Chain Performance
of Air Dangerous Goods Transport

Sarawut Putnuan' and Wissawa Aunyawong™*

Abstract

The research aimed to study 1) the level of service quality, job performance
assessment results, dangerous goods management system and supply chain performance
of the transportation of dangerous goods by air; 2) the influences of service quality, job
performance assessment, dangerous goods practice system and supply chain performance
of the transportation of dangerous goods by air; and 3) guidelines to improve supply chain
performance in the transportation of dangerous goods by air. It was a mixed methods
research with a sample size of 420 and 9 key informants used in-depth interview including
representatives from government agencies, operator/agent for the transportation of dangerous
goods by air and academic experts in the transportation of dangerous goods. The data was
statistically analyzed using descriptive statistics and structural equation modeling. The results
found that 1) the overall opinions regarding service quality, job performance assessment,
dangerous goods management system and the supply chain performance of transporting
dangerous goods by air were at a high level in every aspect, 2) the job performance assessment
had the highest influence on supply chain performance of dangerous goods by air followed by
service quality and dangerous goods management system respectively, with flexibility as the
most valuable factor of supply chain performance of the transportation of dangerous goods
by air, and 3) the guidelines for improving supply chain performance of the dangerous goods
transport by air found that should integration of service quality and supporting the personnel
in information systems and the application of innovations in the transportation of dangerous

good:s for efficiency and effectiveness in operations.
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gsnalimilendnaudeduld (ugyan udsvane,
2561; Choopak & Aunyawong, 2019) lagafy
TOYALFUNNNITVUAT NTFUIUNITUTING TEUU
MIUIMS Snwarvesdurmdune nenaniwly
nsvudsdUmMIURTIBTINAINITUTIMTTUUNS
Jansanudsuagnsruiunsieans dewaun
anuduiusienisuivisyaans lutlagduiile
Ifvomiensliuinisiidauvannvas v
TusnunisuszgndldileliiAnUszansamuay
Uszanswalunisaude (Bridgelall, 2022;
Georgiadis, 2020; Fua¥ad nsefsu, 2564)

Tngazy panmnisuinisilumsliudnis
AIUAINADINITVBILTUTNITTINEINITUTNS
funsvudduiSunTeidmadensssuuns
UImsdansfiglvuinmsasiinnuianuannsa
wazasnudmsdetadeanudedunisuuds
Imaﬁmmﬁmmmmsﬂumﬁmmiﬁﬁ@'qﬁu
5.2 5zuun1sUfuRnIsvudeduAIdunsenig
2INA

szuuansauma \Juyavesesdusznoud
FwthiiTuTie Ussanana dafuiazuandis
asaumaiievienisindula uagnisnugy
TuosAns yavesesAUsznauTviminisIuTy
Ussananadaiiuuasuanigansaumaiioris
nssindulakaznisaiuanluesdns Aanssy 3
9819 Ao lAseasavesssuumaluladansaune
YaduMSUnTIe Msteyaingszuy (Input)
N159AN1TAIINAINITOYBIYAAINTATUAUA
JUNTIELAZNITUTENIANE (Processing) wagnI3
UitAnsldszuunsdanisiuingdunste 3
A9 UNAUONASNS (Output) STUUATAULNA
a13agiinnsazioundu (Feedback) 1ionas
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UszilunavuSulsedoyadidy syuvansauna
anvaniduszuuivszanadieiie (Manual) wie
szuuiildmaufumosle (@an1ndni Tulsas, 2560;
Pintuma et al., 2020; Tirastittam et al., 2020)

Tavasulunsusussuunmsuimaunis
Fanslusuvesynainslunislénisieansudo
weluladidwnaunauiioiuussavsnanes
ASWAILUITAA LIS UTEUUANNUABANY
Tun1svudsduaounsie
5.3 wan1suseiiun1suuReunisvudedudn
JUATIUNIDINA

nsUsEdiuAe N1stiesanaula (Assistant
in decision — making) naAe N1sUTELUYIY
auearsawnaiidulsslovinenisdndule
Tun1susmsau nsuseifiudevenevaulun
wanmilolyannisuseiliunyed wu Useiduy
1A5aN13 MS$NeNsEesNsAEeY sy (Alkin,
1969) wena1nd InwAuAILNsalUNITUSANS
mMadndeszun wagnisUssiudunszuiunsii
Juszuulunsiiusivsiauagldensaumnadmsy
n1sindula Iasfanunenanvein1suseiiiunis
ANTIUIUYDINITUUAIFUAIDUATIENI1IINA
ag"ﬁ'mmﬁaqms‘mmmamaﬂmqmmazms
WasuwasiAsduannissuduny Weliis
Usgvdnmuazuszavsnalunmsmiliuanusens
YUAIEUAIDUATIY

lngasu wan1suseliunsudfneunis
YudeduA1dunsIenIeo1nmdunsEuIung
ﬂszLﬁuLﬁaiﬁ@‘iﬁu%maﬁmmw%auslumsmuda
Fuddunse saeEnsaNaILUsEAVS AW
Tunsu3nsiindedu
5.4 aussauzlgauniunisvudaduAdunse
1199710 A

lggunu (Supply chain) azUsenauly

o
o
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[ o do v a [ 3 < o/ 4
mumﬁ‘usaaqmmwmnquamumimqm’nimﬂm (TcL) ag”lunqu 2 F1VUYWUAEAILATEIANUAENI

COLLEGE OF LOGISTICS AND SUPPLY CHAIN  SUAN SUNANDHA RAJABHAT UNIVERSITY

103



104

NIasufuRnsladafinduasdnnatsisu

NNDBUNIADNNTNDUAUBIAIUABINITVDIGNAN

Fslsifivausegluduvesinanuazindsingiu
whﬁuwiimﬁamwuaqg‘uudq ASIEUAT WOAN
AUNAILAEANABNIETINAINElUBIANTVRY
UAALDIANILOY

Ingquszasdvodliguiu Ao nsiiiunam
TnsrulhiAntunniign Tneauarildguniu
Igadratutufie mNLLANA1SEWIaNEn A0t
anviefifinognAnfudsiile guniuleldluly
ﬂ’1iiﬂEJ‘UEm’e]\‘iﬂ?ﬂﬂﬁ@ﬂﬂﬂi%@ﬂ@ﬂﬁﬁ‘fu dmsu
Tggunmudgsin drunndunmuaasiendos
Auanuanusatunsasimaiilsvesldguniu
warausaaseauianelalidu gnAala
(Simchi-Levi et al., 2004) nMsdani1siggunu
FifiuszanSan endestu 1) N15919uNY AL
Undefie 2) mnudanguiaznismeuausinI
ABINNT 3) NMSUTMTAUUENISYTANNSIgUn
(Whitten et al., 2012) uazipuduiusiBauanii
dAgiuamNEINITaveseIAnstunsldvnIneIns
ag1afluszAnsnnuazUszanduna dadunis
ﬂsgﬁﬂu?ﬁﬁgﬂé’aq‘[,unmﬁmmsﬁu

lawasy aussouzlggununisvudedun
SunsievneIna finsusmsdanisiielinia
s TITassauslun sy duRsunT e
el nseiuAufe9n1suaznouaLeIAI Y
aeen1sve lusn1slagldnsrulunisusms
funuuazdunsndidunszuiunsdfnlunis
UIMSVOIEIIUINNS

6. AANTIUN1IIY
6.1 sULUUNISIY

sUsuuMs3de 1 unsideuuunauis
(Mixed methods) lalkn n1sAnwudausunadng
UTIUTINTOYAIINLUUABUAINUATNITITY
Bepaunndnisiiunusnannuuudunisal

U 11 atiufl 2 ngunneu - Ay 2568

6.2 Ussunsuaznguaiagig

Uszons boun nquglduinisnisvuds
AUAITUNTIHNIBINIANIDUTNITHIUAILNY
ALAUINT (NFuinNgsRaNTTA NeNsamaive,
2563) 91u7U 1,028 AU

nauieg1e Auangusiegialidaunia
20 wihvassuuslulunamsizagvinlidauysil
mswanuandudsnfisnnndy (@nuna Seelef way
ARLE, 2552) AINNTOULLIARTEINSISeRlT
FaudsasauUsus 4 sus waziudsdanld
20 s Favun 20 dauls faduazdeddnga
Fregdliifniviowintu 420 fhegns (21 x 20)
iiolsideyaiinisuanuaaduunfiuiniiganiy
wdnn1sveINTInTzdaunslassa il
mmamgsaﬁmaqmﬁ%’amﬂﬁuImaejmﬁaaa'mwu
LLﬂdﬁijzuﬂ”ﬁ (Stratified sampling) it Lilesen
Uszunslungueesdnudnvagnisgined
Wilauiu (Hair et al, 2010)
6.3 \A30il03s

3eaflenildluniside (Research
instrument) lALA LUV UDNLAZ LUV WA
nFntuinisnradeunmunmusznaufeean
mumsadaiiom (100) Sty 0.6 -1.0 Tne
mMsnsrvaeuAdeiu thlunaasdld (Try-out)
4117 30 AU 191 Cronbach’s alpha fiAWaAv
0.93 ffungufaee (Cronbach, 1977)
6.4 m3iusiusndoya

va o

ﬂ15Lﬁus’ms’m%gﬂum3‘3@3’8@%@5@%
luvsdoyasanidu 2 dw Ae nsiivdoya
Tunsidodaduadivinsifudeya Tneld
wuvasunn nsiivdeyalun1sideidenmnin
fhnsdunteal

6.5 NM3ATIEdeya

nsnTendeyanavadianly laun ada
\WINSIaUUN (Descriptive statistics) N53LATIZN
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29AUTTNOUITNE U warn1TilAsIzvianalug
AunN151A9a519 (Structural equation modeling:
SEM) 4azdiAs1eyvivoyalianmninlagnis
Anszaiiionn (Content analysis)

7. WaN13338
7.1 AMAINNTUINTT Wan1sUsEliunsufun
91U FTUUNNTUTINSAUAIBUATIY UazausIaus
vaslgauniulunisvudsdud1dunsnenig
21NA
nMsaTzvigun1nn1sliuing (aesiw)
agluszAunin (X = 4.01, S.D. = 0.55)
Uaduszuun1sufusnisdua1dunsie
(Inesw) agluszAuinn (X = 3.99, S.D. = 0.52)
Uadananmsuseliunisvudadundun e
(533 agluszauinn (X = 4.01, S.D. = 0.49)
Yaduauaussauvvedlgdauniulunis
yuddumMdunTeneIna (nesiw) aglusedu
wn (X = 4.04,SD. = 0.47)
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HANITIATIEANAFRUANNITHTIATIAT
lunadsanivgnsuSulanssaugldguniuns
YUAIFUAITUNTIENI9DINA WUT

1. Frupmuaiwnsliuinig dandnidn
FuuseAvionnossendng 0.66 — 0.89 A1
duusavBanduitusiBean (R2) fovaz 43.0% -
79.0% lngmununmnistauinisinaseaunis
Welassaialunadeamvanisuiulanssouy
19 UNUNTUVUAIEUAITUNTIENIDINA

2. euszuun U uansauadunsie i
FthvinduseAvsnnnenseaing 0.55 — 0.87
ArduUszAVSavduiusiBeny (R2) $ouay 30.0%
~ 75.0% aganuseuunsuUansaumdunsy
Inanolunaldeannnisusuusaussaus
19 UNUNTUVUAIEUAITUNTIENIDINA
7.2 BNOWAVBIANINAITUINTG Han1TUTELEU
n3UHURL uagsTuuNTUIMISaUA1dUNTY
Aaaussauzvaslgguniulunisvudduan
AUATIINIDINA

Chi-square=264.459 df.= 102 Sig.= .000 CMIN/df. = 2.593 n. 696
CFI=.992 NFI=.987 GF|=964 AGF|=.920 |FI=992
RMSEA=.048 RMR=.008

A 3 wuudnasdaunisiassasanuduiusiBasnsusul jaussouglegunu

NSVUAIEUAIDUATIENIDINFINEIUSU (Adjusted model)
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3. Aunan1sUTziunsUUReu dan
drninduuszavdonnessewing 0.79 - 0.87 A
duusavSanduiusiBean (R2) fova 62.0% -
76.0% ngaunan1sussiiunsu URnuiinasie
lunadsanivnsuSulanssaugldguniuns
YUAIFUAIDUATIENIIDINA

4. puanssouvveslgaunulunisvuds
Fudsunsiensennid SAnmindudssans
DROYSEII 0.69 — 0.87 AduUszAvsavduuS
\WWany (R2) osay 48.0% - 76.0% lagnu
aussauzvadlgaunulunisvudidundunsie
neanadudiulsuavesaunisidalaseasng
lunadsanivnsuSulanssaugldguniuns
YUASFUAIDUATIENIIDINA

namMsnTeAlumaiulsUdedlssnou
WeguduuuuaeInUdUTUSIBwEvnn1IIg
UFuussaussaugldguniumsuudsdundunse
1997107 1A J91u3U 4 Auusuns Useneu
A8 AMNINNISIEUINIT SeuuUuRnIsauA
UMY HaNTUTEHUN U URNU wazausIauy
194 I Umulunsvudsdumdunsieniaenie
WU 21 MuUTFUNAlA NanagounuIn
lumanasusu (Adjusted model) imudanados
fudeyaeusedndegluinueia aedldn Chi -
Square WU 84.615 df = 68.0 Sig. = 0.084 >
0.05 wag CMIN/df. winfiu 1.244 < 2.0 wagilpy
gonpaduazAannlnedAfvlinAnNdenndos
NANNAUTNEUNNS (CFI) WU 0.999 > 0.90,
puilinaunaunau (GFI) Wy 0.988 > 0.90,
FuinAnunaunduiiusunilawda (AGF) wiriu
0.964 > 0.80, fydsnfiaesves Alnaluay
AasLAAEURA e eIN1SUTEIIAT (RMSEA)
WINAU 0.019 < 0.05, AalinAugonAd s
ﬂamﬁﬂugﬂmwmmmﬂﬁau wia snfides
YosAnaRMAIFDIvRIEUIERINATHIU (RMR)

U 11 atiufl 2 ngunneu - Ay 2568

Winfiu 0.005 < 0.05, AvtiAuNauNaulsELAN
Wiguiguiuguuuudase (NFI) iy 0.995 >
0.90 wagsviiaunaunaudalseunsuiv
sULUUzIY (F) Wiy 0.999 > 0.90 na1aledn
uilmaniiunasiiidvualiduansiluea
Tuns¥atitiaudiomss (Validity)
7.3 uuamamsusulgeaussauslgaunulunis
YudIFUATUATIBNINDINA
HANTTITBLTIAUAIN WU N15UTUUTS
Au550ULlYUNIUNITVUAIAUA 1T UNTIENIS
91M1A WU ANMTIATIEndeyanungEneny
29ANIKATNIIMAUAINanITun1sTulainI54n
vingszdeunmsdnduamufeaiunsuudsing
dunsneneINIAbiiinaNUandeigumin
1INIFINEINAAY ICAO Annex 18 — The Safe
Transport of Dangerous Goods. WaglHUNT
wuun liud duadunisvudsansindoniseinie
melulseme duasunisldussadueineldlunns
YUAIINOUNTIEN1981NA (UN Packages) way
duasuuszurduiusanudrlavesilngans
Reriuingsunseiithdaslulfiuennieey
Han15u1sEuUUURNISAUA T UNI Y
Tutlaqiumsiisunuumsujiaegslsiitols
genndesiunIsaLiiuvnulueuen WU sEuu
SaluiAvagifinnnuvasadelunisfududn
dung1ead IATA Tuusasliin1sdndsduainig
DINIAUINNTY 6.7 AU UNTUYANST 1ng
Uszanas 5% vessautudududisunse
(TnndunTe) AuAdunTIgaLTaULAmMIeINTA
Isegreuaendaidioufimungsuideuiiieades
e nssududsunssenadunuiidedd
nanann esndvanesusevlunszuiunisi
sl URnuegaasinsa NsTudumduneay
Aol URnungszilouimeduadunsieves
IATA Fafvualiiteraasndowazatafnm
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VoI gni3e uazklagans lagiinszuiunis
SuFupdunTefitdidunsienues uise
weluladfdvawazuinnssudl IATA DG Auto-
Check 3aiiamsiintulumssuauidunsentng
afuariemelurne insanunnsgIuny
Uaa@ﬁsﬁvﬁmmﬁq@

HANIALHUNULAENTUTEEUNTU TR
NuansaRauausTauldaunulunsyuds
Fumdunsieneendlaeenals wuin Jefvun
msinevsuildfunnauiifatestunisshneg
N139AN15HAZNITUIITVNAUAITUATIY TIUD
Auduarduniszdlavans Aavandnudenn
Judulunsiineusumumuyn 9 aaluaznis
Wuduiinasineusy danusuiiaveulaniy
dmTudvudaasdaniunsEdadua1newsIg
aoulvudlatminauiidaeSenduisunsels
Sumsiinausunioldesdnsduiifinthauilasu
n1seneusugUURnudensivaeulvulladn
NUNITUVBIAULBILATAILNUNNTIANITIASUNNT
Hnousilusunsunisiineusudmudaiiunsay
AodlisuniseudAnnizuesiusenaunis

Au350ULNNTIANTIERUMUVRINTITUUES
AuArdunsraidueegnslsuasiivomnunegnals
WU

1. NISHRUININTFIULALNTZUIUNT
Fansosfiioadosfuainulasadodindy
LuUALAeIASe MINAILIATTIULAENTEUIUNTS
anzlasfsuiatiioaiuayunisuudsuunines
diBunegsasnsiy Wuiisafuiifegifien
Uaensievesduamiee1nie agaalinssuiunig
AfUszAvSamdmiugvudswuninoiaSeui
Ujsanudefivua SuduegreBefininsgiu
LAENTEUIUNSINEATE I F B InuHadNE LAY
aonndosiuiilan

2. MSHAUILAENITUININTFIUNT
naasudadssulddeszyiamsiniAusaade
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YaUAMeIAGEN HemnUTunveILUAmeS
ASuuivudmaonaiiutu Sesndudeatan
uInsgIuNIaaeudmiusafsefiieddes
FunummeiaSoufianunsaldlunisusadule
1195715083 UAAAY L1UU AoUVIULUBSNULY
a1 dnfulniianusaldiasuszuudumasly
vioufiudunszuedosduiifey

3. YSuugeniaifiusiusiudeyaning
Uaendeuaznisuisludeyasenineiguia deya
Aulasadsdaudifynonisiiaugila
wardnnisaudeesuunne3aidoy ognadl
Usednsnm mﬂla,iﬁi’fagaﬁﬁm%uﬁmwa 9
Luansadlavsz@nsuavesminsnislag 1a
miLuJﬂ{]uﬁﬁaaﬂaLLasmiUizmumuﬁﬁﬁﬁuLﬁmﬁ"u
wnn1saiiigIfuLUAeaBensEnineiguIa

'
[ =

waziuningaainnssududsddgiiogaely

<
'
aAa o

A15YANITANULELIVDIL UMM BSALSuUlA BE N
AUszansamn

8. ajUnan1sILUazaAUIIENA
8.1 ayUnanIsITY

1. agUnansAn¥sEAUANAINNITUSNNS
NaN15UsEL UMY TR SEUUNITUIMIS
duidunsy uavaussauglagunulunisvuds
AUAMBUATIENIIBINIA WU ANATNAITUSNNT
(Inesw) eglusedvann (X = 4.01, S.D. = 0.07)
Uadeszuumsuimsauasunae (agsiw) agly
seausn (X = 3.99, S.D. = 0.04) Jadusguuns
UjuRnsdumdunsie (nesm) egluszduun
(X = 4.01, S.D. = 0.49) uaglaTuAmuaussauy
lggun1ulunisvudsduA1dunsienieInie
(lne53w) agluszauuin (X = 4.04, S.D. = 0.09)
AUAPY

2. NP AUV NaaNN L TLASIaT
lunaanuduiusieanngnisuTulRanssoue

lggUnIuNIsvUEIdUA1SuATIENI99INIALY
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Uszinelve wud Jadesunanimnsusnisd
dvisnasamuanssauglggUnulunsvudedum
Fumseniseniagegn fianduuszanssvina
593 0.89 5098911 FIUTTUUNITUIMITAUAD
Jumse ArduusEAvEaYENaTIN 0.87 wardu
Nan15UsEEuNSUURY AdusyAvEaviEng
211 0.18 lnsiidvswaenaiudeuntadldifosay
97.0% WALAIUTTUUNITUTYISAUAISUNTIEY
SvdwasiorunansUsEIugean Tenduysas
ANFNATIU 0.87 TRIAIN AIUAMAINNTUINNTE
AdusyAvEavEnasiy 0.84 Tnefidvinasionns
WasuuasliSenas 88.0% uenanidmuigu
AMATNNITUINSHBVENAREAUTEUUNTUIIS
AufdunseaduUssavsavinasiy 0.88 lned
SvdwasionsAsunladlatesay 77.0% oenadl

Y @

odFeynneadd 0.05

3. wumnansUsulRanssouglggumuluy
N159ANTINTVUAEUAITUNTIENIDINA WU
Joyan1suuUeanssaugnsvudidusun Iy
e malulszmalne wud dnsesendeya
AUNMLIEAINBIANTHATNITAT UM ITY
n1sdulatinisdavinngssideunisandiuau
Renfunmsuudsingdunsenisendliinnn
Uaensuiisuminunnsgiuainania ICAO Annex
18 — The Safe Transport of Dangerous Goods.
wazuHLNISWAL TR dusdumsuudeansinde
meomanelulseme duasunisldussyion
Ineldlunisvudeingdunsienisernie (UN
Packages) wazdaiasulszvrduniusaiudila
vesf{lagansifedfuingsunedidndluld
fuanimeuiaisanmnsasaulufsaussous
Togumulunisvudeduidunsenniunou
8.2 afUT18Ha

NMsANYINTUTUUTeaUsTaue launu
NISYUAIFUAITUATIENIDINA FIU1T0UN

U 11 atiufl 2 ngunneu - Ay 2568

NTLUIUNITVBITEUUAITAUNALALA1UAIY
gangurainsvudsduadunselaegldusnis
il AU s lowilunsdndusmifionaun
AaAWNTITUINS Feagunaainnsiase
mudnguszasa fail agunanisideiiienay
Fnquszasdnl 1 nuh guamnnsliinig (aesm)
ogluszauann (X = 4.01, S.D. = 0.55) Wlefiansan
Jusede wud eglussdunnnndeldun ns
Fansrudiesogluseduann (X=4.11,50.=057)
ANuaenAR0INUUIBY Bridgelall (2022)
wud Aunlunsvuddumsunseludagiu
fiosmsnisliuinisifinnumainvany siail
TushunisuszgndldiilelmiAnyssansanuay
Uszansnalumsvudsfieisnisldlasudilely
nsvudsdumsunste Insuilansnsaussynaud
winwagTdfuduihwisnalaegeUaonde
faunsmarsuinaueloniafiazliifissan
ANUAILASaaRF U UL AN S AYBINTS
asnafiudy Tasnsoudsduindunseuns
Uszuammsennia saiinelmiAnanuvaonde
UsgansanuazUszleviaedsuandonves
walulad nsatuayuduteyalauindlmiile
WA steuiiaznisiilldrenisdndulaves
AUSINTONTAY

agunanideiienouingUsvasAd 2
nu

anufgiu H1: wavedeuidunsaduayuy
H1 %130 AMNINATTUINSHBNENAN1IRTUTIUIN
dowan1susziiunsufReuiiadulseans
duma 0.88 Tnefidvinasenisiuasuudadls
Sovay 77.0% egrsifedfynisadad 0.05 &
ANUARAARITUINWITEYeY (uaTad nsedsus,
2564) A nn1siiuInisluduauvasade
AMAEY wazn1suInnsvesyAaInTiiBnina

[V
Y v A

nauInsenan U URNudsauduni el
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Lﬁ@mﬂmmﬁaﬂmwawﬂ%n%msﬁa%’wmi
Uszidusenisnmuin1udssansainlunis
s Tngadeaundeiiuaynnsasunas
9940150301573 us avfioslunisuinig
wonniNannMsAnwes Bridgelall (2022)
wud A lunsvuddumsunsgludagiu
flyaenensliuinisiifanumainwane wad
TushunisuszgnaldiileliAnyszavsanuay
Uszavdualunisouds dedinslilasudildly
svudsdumdunste Insuilansnsaussynaud
nunwagIRUUUILenAlaeg1Uaone
Waunswantuausloniaiaylifiesan
mmLﬁ'mwaé’fqam’funuuazmmLLaé’mﬁuaqmi
9519501 AR uAY Tnenisvudsduddunsie
V1UsEMMNeenIA e liAnALUaon e
UszAnsnmuazuszlevisneduindouves
waluladnsaduayududoyaleuialmiiiels
nnsiseuiuaznsiilulddenisdndulaves
AUSIVTONTY

anufgnu H2: waveaeuldunisaduayu
H2 %130 AMNINATTUINNSHBNENANIRTUTIUIN
#oszuuUfiRnsauddunsefiddulseans
Fuvng 0.07 TneiidvdnasenisiUasuudadle
fovay 88.0% ognsiidudAyn1eadai 0.05
Fedonadestunuideves Georgiadis (2020)
WUl Useansainvessyuvvudeiavsudu
ananidufiseusuluduainudidu 3
NSEUIUNITIANITNIUNITAT NUUUTIADINTT
nanfivsulimunzauwazlaunisuszdiu Tag
UszAnsnavasfujiiauluiiunisiauuas
nslrusmsiiiensisesueseansisastlovy
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Influences on the logistics efficiency in the parcel delivery business of
Thailand Post Company Limited

Ratchaneewan Sujarit™* and Chattrarat Hotrawaisaya’

_

The objectives of this article are 1) to study the characteristics of logistics flexibility,
supply chain risk, logistics capabilities and logistics efficiency in the parcel delivery business of
Thailand Post Company Limited. 2) To study the direct and indirect influence of logistics
flexibility, supply chain risk, logistics capabilities affecting the logistics efficiency of parcel
delivery businesses in Thailand Post Company Limited. The questionnaire and in-depth
interviews are used as research tools for collecting data 760 samples from 30,455 populations,
respectively. CFA and SEM are used for analyzing data with inferential statistics. The results find
that 1) the characteristics of logistics flexibility are adaptability to customer needs or changing
needs. Moreover, the supply chain risk and logistics capabilities are negative factors in which
the organization must face unexpected events that may affect logistics efficiency. 2) Logistics
efficiency is directly influenced by logistics flexibility, supply chain risk and logistics capabilities
with direct influence equal to 0.60, 0.81, and 0.78, which are statically significant influence
values at .01. Furthermore, logistics efficiency is indirectly influenced by logistics flexibility
through supply chain risk and logistics capabilities. In addition, there are opinions supporting
in the same direction that logistics flexibility, supply chain risk and logistics capabilities affect

the logistics efficiency of parcel delivery businesses in Thailand Post Company Limited.
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Taen15IdadfdiAsIEviaer Usenauldedudy

aaa L4

(Confirmatory factor analysis: CFA) @8RLAT189

a =

ANUENTUSIYsEWY (Path analysis) BvEwadn

a s a

InasoUszansanladafindgsnadndeianves

q

U 11 atiufl 2 ngunneu - Ay 2568

Uswm Wswaldlne 91in lneddnsnadaiiuaing

a s

gangumuladaind auides lgguniu aw
anansasnuladadind adanld loun Tunaaunis

1A3983579 (Structural equation modeling: SEM)

7. HAN157398
7.1 WANTSILATIZHANATIUTLATIE51909
Taman1s9m (Construct validity)
N157LATIEY A UsenoaulBedudu
(Confirmatory factor analysis: CFA) vodliiag
115%a (Construct validity) \flen1snsiageu
ANV ALY AINYNABIVRLUARALNTTIT
Trssadradiensinnsanaivinesfusynou
LazA R’ Liiens19aeunuiunlssauaeesn
UsTgsannsatauenansinsziutseaniu
a dndldun avmidangunsladaind arundes
lgguniu Auausanuladadind was
Uszansnmladaing fauandlumsnsd 1

A1519% 1 AadRNITIAIIEYRIRUsENaUT U uvaluna

v

Wwiinesdusenauy
FuUs Awusul  Fudseavia SE t AL R2
29AUIENBY

AnuBavgusnuladafing  PLI 0.70 0.03  20.40* 0.12 0.49
(INV) SV 0.74 003  22.72% 0.22 0.55
LI 0.79 003  24.64% 0.30 0.62

ozl 0.89 002  31.00% 0.68 0.79

audeslguvu GTT 0.82 - - 0.62 0.67
GLG) GWH 0.85 002 27.01% 0.74 0.73
ANEnsaauladaand  ENP 0.77 . . 0.61 0.60
(SOD) scp 0.77 0.04 1498 057 0.59
EMP 0.64 003  15.21% 0.29 0.41
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=] I aa = ¢ 13 A & o '
M990 1 ﬂ']ﬁﬂfﬂﬂ'ﬁ'ﬂLf’ﬁ']3V@QQU§3ﬂQULﬂﬂﬁJUEJu7JENhJL@a (m9)

UmiinesAusznau
Fuds fudsuls  Fuuseand SE t AT R2
29AUTENOU
Usgdnsnnladafnd FNP 0.87 - - 0.63 0.75
(BSP) oTP 0.83 002  2636* 0.6 0.69
MKP 0.74 0.03 21.53** 0.27 0.55

yUELUE ** P-Value< .01

NA57 1 WA ANBangung
laJafind (INV) deudenndesnauniuiudeya
\Beuszindidefinnsanesduszneudes e
Bangunladaind wuindaudsihimiinaa
ddy Tunsvsdenuidunnuadosildgunu
Wenun 4 FuUsdaSosddunuddyainunn
lutlos Aa Audangulunsiansanudenis
Y93gne (0Z)) AnuBangulun1snszatedud
(TL) euBangulunisdndeingiu (V1) was
auBangulunmsdaivingau (PLI) awady

anuealggunu (GLG) finnuaenndes
naundufudoyaieusednyiilefiansan
psAUsEnoutosvosAIdss Teguniu wuin
ﬁ’lLLUiﬁﬁ’mﬁﬂﬁ’J’mﬁﬁﬁm Tunsuadanudu
aungosialegunuinue 2 fuusdages
drdumnuddyanuiniutesfie arudss
Aeuen (GWH) uazanudssnielu (GTT)

AuEnsan1uladadng (SOD) A
aamﬂé’aaﬂauﬂﬁuﬁu%’agaL%Wizﬁfﬂﬁl,ﬁaﬁmim
29AUTENBUYBYURIANNAILNTaAULaTARNE
WU ﬁaLLﬂiﬁﬂfmﬁﬂmmﬁﬁ@ Tunsusiay
Huaruedesialdgunusionn 3 fulsdases
aruAudIAyIINUINlUTBsAD NIMIUEAUDS
Y93gnA1 (ENP) uinnssuladadind (SCP) wag
nsyINISeLa (EMP) mudnsiy

Uszansninladadind (BSP) fmanu
aamﬂé’aaﬂauﬂﬁuﬁu%’agaL%Wizﬁfﬂﬁl,ﬁaﬁmim
p9AUsTNOUYRYYDIUTEENS NN Tadahnd wuin
GT’;LLiJiﬁﬁmﬁﬂmmﬁwﬁmu Tunsuadanudu
arungoslegunuianun 3 fuusfages
amumudidganunludesde Uszdnsnn
AusUU (FNP) UseanSainauiian (OTP) uag
UszAvsnminuanuindeds (MKP) audsu

A15199 2 LERINANITILATIZDNENAVDUEUNIS (Path analysis)

Direct Effect

Indirect Effect Total Effect

Path Std. t-value Std. t-value Std. t-value

Estimate Estimate Estimate
INV — GLG 0.87 21.95 S S 0.87 21.95
INV —> SOD 0.93 18.45 S S 0.93 18.45

H1un1sfusasamnwaInaudfvinisddensasine (TCL) aglungu 2 avaysemansuazdiauadans
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A19199 2 LEARINANITILATIZDNTNAVDUEUNIS (Path analysis) ()

Direct Effect

Indirect Effect Total Effect

Path Std. t-value Std. t-value Std. t-value
Estimate Estimate Estimate
INV — GLG&SOD — BSP 0.60 2.58 0.24 3.08 0.84 21.60
GLG —BSP 0.81 9.29 - - 0.81 9.29
SOD —BSP 0.78 3.47 - - 0.78 3.47

1NAIF99 2 DNBTNANIINTILALNIDDUN
dananaswlsuseansnnladafnd (BSP) wuan

a

FawUsaanailasudnsSnan1ansaann ANy

s

Saveunidladadind (INV) anudeddguniu
(GLG) wazanuanunsaauladaind (SOD) lay
UUINDNTNANIATIYINAY 0.60, 0.81 thag 0.78
audy Faduddninafidtuddnmieadnd
5¥U.01 uenaniUsyansawladaing (BSP)
lasudvisnansdenananudavgumsladasingd

(INV) Iﬂamumwmﬁaﬂﬁﬁqﬂmu (GLG) tagad

annsaduladaind (SOD) wihiu 0.24 AiTTeddry
aadATiseiv 01 Sadifhudsdu q AldsudvEna
MensIRefuUTANIED Tdguyu (GLG) lasy
avsnan1nsnANEavgunladafing (INV)
Tnedvuedninaindiu 0.87 Faduddnina
AfifedAymsadnfiseiu 01 warfudsaan
ansasuladafing (SOD) lasudvizwanianss
naudangunidladadind (INV) lagflvuin

a a (Y = I a a Aa o
ANSNAINU 0.93 FuUUAIBNINANIULE ALY

o

N9EDRNTEAU .01

AN5199 3 HANITILASIEVANUNNLNDIAUTENBUVDIALUTAILNG

239AUTENOU/ Yaminesdusznou Fulsvavsazuuy
ks b 5 SE ¢ R? 29AUTENOY
INV
PLI 0.71 0.90 0.03 26.64** 0.82 0.60
SVI 0.67 0.81 0.03 23.15%* 0.66 0.23
TLI 0.69 0.84 0.03 26.94** 0.71 0.39
ozl 0.66 0.83 0.02 26.31%* 0.69 0.25
GLG
GTT 0.57 0.82 - - 0.68 0.44
GWH 0.64 0.86 0.02 27.26™* 0.74 0.45
SOD
ENP 0.45 0.71 - - 0.44 0.15

H1UN13FUTRIANNAINAUIRTTnITEeBsansing (TCL) aglungu 2 avnuysemansuazdinuaans
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M99 3 WANNTILASIEFANUNNLNDIAUTENDUVBIRLUTAINS (51D)

29AUENOU/ doninesiuszney FulsAnsavuuy
FkUs b B SE ¢ R? 29AUTENOU

SCP 0.49 0.70 0.03 18.95%* 0.49 0.19
EMP 0.58 0.72 0.03 17.35%* 0.51 0.18
BSP

FNP 0.63 0.84 - - 0.71 0.34
OTP 0.66 0.85 0.02 27.38** 0.72 0.37
MKP 0.63 0.76 0.03 22.72%* 0.58 0.22

nUBLAR ** P-Value< .01

31NA151990 3 WAN1TIATIERAUINN
(3 £ [ ¥ oA |
aeRUsznavrasswlsdunalanuinfianduuin
NBUNINUATVUIAATEA 0.5 — 0.71 UANFIAN
§ 1 Ao o w aad o Y
AudagiitdudAynsadansyiu .01 ynlag
fnlsdunalandaniminesdusznauuiniian
Ap arUsenaumNuEanguniladasind (INV)
loun enudangulunisdafiuingdu (PLI) St
niinesAUsenaumndy 0.71 duduwdsdauns
lenfiuminesduszneutosiian fs asdusznay
Aansasulaiadind (SOD) leun n1smeu
aupsvesgnAn (ENP) uwidnesAusenauwiniu
Y a £ i ) o %
0.45 Aduusedvsanuiiisavasinlsdunals
MNA (R2) FaUanAIANULUTUTINT I INUT
dunalafipfs 0.44 §3 0.82 WaNITAN
Wmtinesduszneunnsgu (B) Wuseesdusznay
nuN
1. aeAdsEnauANdangunaladannd
(INV) Fauusnfiumidnanudifguinianse
S ' [ = a P Y
Aanudangulumsdaiuingau (PLI) Tumidn
2 1 U =
29AUTENBULINTTIUVIAY 0.90 Uazlia1y
wUsHuTNAuAUeIAUITENaUAIUEANE UNIY
ladafind Seuay 82 JomwwnAe ANUEANLY
lunisnsganedudn (TL) dwmnesAaussneu

WINTFIUIAU 0.84 wazdinuuyUsius Uiy
3 = ] a a 5 ¥
psRUsEnauANNEAvEuNIlaTaing Savay 71
ANudangulun13INNIIAIUABINITVRIGNAN
(0Z1) thwiinesrusenauinnsg Ui 0.83 wag
fAnundsdusiuiuivesdusenauautiaveu
a a 5 vV = 1
maladadingd Seear 69 wazAuBangulunis
2 dy U a 901 U L3
g ingAu (SVI) Umtinesrusenauuinsgiu
WU 0.81 kazdlanuwUsausiuiunuasrusenauy
= 1 a a & ¥V
ANEangunsladaningd Sevas 66
2. asAusEnouAMUFedlgaUNIU (GLG)
) Ao Y] o w a a =
fkUsiimineaudAyanignas ANudes
Aeuen (GWH) Jumineddusenauuinggu
WU 0.86 kazdlnnuwUsausIuAunUaInUsenau
a | v &
ANNEdlgUNIY Seuaz 74 09a3uAR A
Feanielu (GTT) W mtdnesdusenauuinsgiu
WU 0.82 hazdlnnuwUsausiuiunuasrusenauy
ANNEslgaUNIY Sovay 68
3. B9AUTENBUANNAINNTOANY LaddRnd
(SOD) fmdsniumtdnaudrdguiniianae
n1sysannisteya (EMP) fumidnesAuseney
WINTFIVIAY 0.72 wazlinnuuwysiusIuiu
fuserUsenauauaIuIsasulalanng sovay
51 5998931A8 N1INOUAUDIVBIGNAT (ENP)

[ o do v a [ 3 < o/ <
mumssusaaqmmwmﬂquammmsmammsms‘lm (TcL) ag”lunqu 2 F1VUYWUAEAILATEIANUAENI
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ihnifnesdusznouannsgIusindy 0.71 uavd
ANULUSHUSINAUAUDIAUTENDUAINEINT
auladaind Sovay 44 wazuinnssuladannd
(SCP) thwiinesAuszneumasg iy 0.70
waziauulsiuswAuAUeIAUsENauAIY
aansasuladanng Sevay 44

4. seaUsgneudssansninlaldadind
(BSP) auvsiifithmiinaudidyuniigaie
UsgavEnmdnunan (OTP) fimiinesddseneu

arwidoanely

U 11 atiufl 2 ngunneu - Ay 2568

INTFIUWIAU 0.85 wazdAduuUsiuswiuiu
asAUsznoulsEdnsnin ladafind Sovay 72
sosannie UssAvsnimdudunu (FNP) tutn
2IAUTENBUNINTFIUYINNU 0.84 wazinnuysriu
saudufvesdUsznauysed@nsanladadnd
Yovay 71 warUszAvnmdiuanuunidede
(MKP) ﬁmﬂfﬂaqﬁﬂszﬂaumm@mmqﬁu 0.76 ua
fnnundsiusuiuivesdusznauyse@nsnmn
ladafind Sosas 58

rviudvanisusn

0.81 (DE)
0.00 (IE}
0.81 (TE)

mrufuld

arfaveluns

0.87 (DE)
TmfuTagiu

0.00 (IE)
0.87 (TE)

Ui

060 (DEY
0.2a (I}
0.84 (TE)

Avmdaneiluns
ndad nefiv

UseRnEnm

Armdamgu

128

- vuladafind
mrwdanguluns

nisTndudn
093 (DE)

0.00 (IE}
09 (TE)

nrmfaneulunts
nrsroudipnTs

AVIHETHNTO
vaaladsfing

Ta¥afind

fununindafie

0.78 (DE)
0.00 (E)
078 (TE)

NIRPUALBIVRIGNA

uinnsnilatafind

msyrnnisieya

AT 2 HANITIATIZAUUUIADENNTIATIAS1S (SEM analysis)

7.2 namsAenezideyaiilanaungussaed
9nAMi 2 wuin
1. puBangums Tadadnd anmidss
lgguniu Auatutsanuladadingd was

Uszansamladafing durmindnsnaniiainu
dAgy
Sanguredladafind (Junisuiuiiiguseneu

]

yaaiund 7.2 Nniduanuduiug lneaiy
N13811130U5UARBANADINITVDIGNAINTE
AMUNABINITIUAguRUaslUnslud1u Ay
gangulun1sdnnisingdiv anudangulunis

1Y) a

%’m%@’mqm AuBaveuluNIINIELEUA wax
ANudangulun1IANITANABINITVRIGNAN
iummzﬁ@mé’ﬂwmmaammL?%aaiezj'qﬂmuﬁ
mamqummL?iaaﬂwaiuﬂawuL?%mﬁl,ﬁm%umsﬂu
NMSANAUNTUNR LU NITREANTET FUA1AIART
Y10 - iy nIswensaifinaInadeu AnLLEss
MIAMUNSRIY ANUaLaIvesnalulad Wudu
dnduanudsanisueniduanudesiiiintu
NNeUeNveldgUNIu Yuzfirnuansasy

ladamndiduaruaiuisalunisaniuianssy
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A 9 nanuladafndnisdndaian danase
Usvavsnmgagelunislimsnennsvesesinisid
aguazaudsaeanneveteinig Ustneu
A8 N1IRBUANBIUBIgNA1 winnssuladadnd
Wa¥NISYIANNITTRYA

2. Yszdnsainladadind lasudndna
mensananuBavgunsladaind e
lgauniu wagAuaInnsasuladadind laed
VUINBNTNANMTUVINY 0.60, 0.81 wag 0.78
Faduadvdwaiifitoddynieadafseiu 01
uanand Usvdvsnmladafnd IFsudviwams
gouanANudangune ladadind lngsuaim

v

Fedlgauniu wazadnuaiuisasiuladading

o o a

whitu 0.24 fifldeddynieadafisesu 01 &l
Faulsdue AldTudvEnanismssiesulsa
Hosldgumu lisudvdnamanssananudangu
dladafind Tnedvuindninawindu 0.87 3

'
aaa [

JuadnsnaniidedAynieadfniseiu .01 wae

a s

AwUsAruaInsan1uladdAng

lasudnsna

M9R59NANNEAngUN1ladadind lneilvun

dydwawihiu 0.93 Fadurdnina NdvedAny

N9EDRNTEAU .01

8. d5UNan1TIBuaraAUIIUHE

8.1 d5UNan15IY
NanTIATIETeyaLilanaungUszasd

VYBIMIANYNILAN WA N YT VBIRIUEAVEY

a a s

auladadng anuidedldauniu ANaINIse

puladadnd wagUszdndnnladafnd uay
NTNANINTIUAENDDUVDIANUTAVUATY
Tadafind anandesldguniu Amanunsadiuy
Tadafndiifinouszaniamladafindvesuion
Tusedldlng 91da lagvinnisAneritasisy
p9AUSENOULTNEUGY (Confirmatory factor

analysis) @13130a3UNaNTIATIERIAUTENDY
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FaBusuld dail

1. Anudavgusinuladafingd (INV) Uszneu
aae 1) arudangulunisdnnisingdu (PLI)
2) audavgulunisdadiotagiu (SVI) 3) A
gangulunisnsyaedudn (TL) wag 4) Ay
gavgulun1sdanisaiusdesnisvesgndn (OZ))
Aldefuusursanudangumalaiadind (NV)
ﬁmﬁmﬁfﬂaqﬁﬂigﬂaummgm (B (Standard-
ized solution) 8¢5g1i19 0.70 — 0.89 BE14il
dodAymsadinfisedu 05 ynddta (Aadn
vadeU t fiAegsEning 20.40 - 31.00) Fsdiedn
oefluszauiisensuld Weflansanswesduszney
wud1 FatTaaudangulunisianisainy
ABIN15VBIGNAT (OZI) famihminesuszneu
1MIFILgIRgaiiAy 0.89 rAnauUsUTIv
YBIANAAIALAADUINIATEIL (SE) BETEMIng
0.02 - 0.03 fATATvuAENNTNOSUIBAIM
wUsUsIuvesuUsuaugaveuns ladadnd
(INV) viedleanuidesiu lngfiansanaindl R
$%osay 0.49 - 0.79 Fauandlmiituinlaneadd
Ansdeeua uisonsuls

2. mudealggunu (GLG) Usznause
1) Anudssnigly (GTT) way 2) Amides
Aeuen (GWH) Afidefudsudinnandsaly
g (GLG) famiminesddsenouinnsgu
(B) (Standardized Solution) ®¢j5g1319 0.82 —
0.85 agnafitfddymsadfisedu 05 e
(Aefmpaey t 27.01) Fedtoeglusyiuiisausu
¢ \Slofansanswesdusznaunuin dttany
dusnsuaniianiminesdusenevunagiu
qqﬁqm windu 0.85 fA1AUuwUTUTIUYES
ANNARIALARBULNATE M (SE) 1INy 0.02 et
FavuaausnesuIsALLUTUTINYDIR LY
wlannandsdlgguniu (GLG) vhedlanuide
ffu Tnefiarsanaind R 1d¥esas 0.67 -.0.73

[ o do v a [ 3 < o/ 4
mumﬁ‘usaaqmmwmnquamumimqm’nimﬂm (TcL) ag”lunqu 2 F1VUYWUAEAILATEIANUAENI
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3. Anudtunsan1uladadind (SOD)
Usgnausig 1) N15MOUANLIYRIRNAT (ENP)

a [

2) winnssuladadind (SCP) wag 3) MIYIUINIT
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o o a
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a0 |
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4. Usyansnnladadnd (BSP) Ussnaumie
1) Usgavsnmmuaumu (FNP) 2)Ussansaneny
LA (OTP) way 3) UszAvdnmduanuunde
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(8SP) @it wnifnesdusznovuasgiu (B)
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aad
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NANTMAEDU H_ WUl mmEangumig
Tadafnddavswansdeuseussansan ladaind
Tngdsrunudsdsguvi wiidu 0.24 oensd
Toddeymeadfnsysiu 01 fausadunstudi
wazgousUaNLRgIUl TN
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BudulazeousuaunAgIulugauan
8.2 aAUsENa

AuANvEANUEangun1ladaing Lag
FmounuvasunuiiszfuauAaiuAsIfy
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Forecasting the Rubber Export from Thailand to Yunnan Province
after the Opening of the China-Laos Railway

Wutipark Poonbua*

_

The purposes of this research were 1) to analyze the major factors affecting rubber
exports from Thailand to Yunnan Province and 2) to forecast the volume of rubber exports
from Thailand to Yunnan Province on railway. This research is a quantitative method research.
The data used in the research is quarterly time series data from 2013 to 2022. The data was
collected from government office and the Global Trade Atlas databases, totaling 40 quarters.
The data is evaluated using multiple linear regression along with government officer’s
comments. According to the research findings, 1) Yunnan Province real GDP per capita, rival
nations rubber price, Thai rubber price, and Yunnan Province population predict changes in
rubber export volumes from Thailand to Yunnan with coefficients of 1.555, 0.674, -0.392 and
0.236, respectively, with statistically significance level of 0.05. It is except for the exchange
rate. They together forecast variation in forecast of rubber export volumes from Thailand to
Yunnan Province by 74.30 percent. 2) After the Thai-China high-speed railway is built to
connect China-Laos high-speed railway, the volume of rubber exports will increase by
60 percent, with a value of around US$62 million in 2027. The research can be used to

appropriately plan the production and export volumes of rubber in the country.

Keywords: Forecast, Rubber Export, Yunnan Province, China-Laos railway
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Strategic Optimization of Tank Cleaning for Enhanced Dry Dock
Satisfaction: A Case Study of the Large Oil Tanker Tsurusaki
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Abstract

This research aims to achieve three objectives: 1) To study the preparation process
for entering the dry dock for M.T. Tsurusaki, 2) To investigate the issues concerning the
preparation for entering the dry dock for the repair of M.T. Tsurusaki, and 3) To enhance the
efficiency of operations on M.T. Tsurusaki in terms of reducing costs and time in conducting
tasks. A qualitative research approach was employed, involving a population group of 15 ship
crew members from both the deck and engine departments, to prepare for the study, focus
group discussions and brainstorming sessions were conducted. Moreover, the lean system was
introduced to eliminate waste in the work process. Process changes resulted in a reduction of
waiting time by streamlining tasks that could be done simultaneously, without compromising
safety standards. Based on the experience of ship crew members, the introduction of the
lean system led to a reduction in working hours from 156 to 120, a decrease of 36 hours. Fuel
consumption in the studied process decreased from 441.59 MT to 303.32 MT, a reduction
of 138.27 MT. Calculating operating costs based on a fuel price of 585 USD/MT in May 2023,
fuel expenses during operation decreased from 258,330.15 USD to 177,442.20 USD, resulting
in a cost reduction of 80,887.95 USD. In summary, this research demonstrates an effective
approach to enhancing work efficiency on large oil tankers while reducing fuel consumption,

aligning with the stated objectives.
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1. Introduction

In the current context, energy is a crucial
driver of every country’s economy, leading
to an increasing and continuous demand for
energy resources. Department of Energy
Business has revealed that the average
consumption of fuel oil in Thailand from
January to August 2023 was 154.88 million
liters per day, marking a 2.3 % increase
compared to the corresponding period the
previous year (Nutchayar, 2023). Despite efforts
to promote the use of clean or alternative
energy sources such as fossil fuels, the demand
for fuel has not decreased. All types of oil
imports during this period averaged 1,042,520
barrels per day, an increase of 1.3 %. The value
of oil imports reached 92,532 million baht
per month compared to the previous year,
with crude oil imports at 968,409 barrels per
day, an increase of 1.0 %. The value of crude
oil imports reached 87,481 million baht per
month. For refined oil products (basic gasoline,
diesel, kerosene, aviation fuel, and LPG),
(Siddiqui et al., 2018) imports increased to
74,111 barrels per day, marking a 5.8 % increase,
with a total value of 5,051 million baht per
month (Nutchayar, 2023).

Historically, Thailand used to rely on
foreign companies to transport crude oil.
However, since 1987, Prima Marine Co., Ltd.
has been a major player in the transportation
of crude oil, starting as a small company and
now operating ships with Thai crew members.
While ship management may involve foreign

companies, Thailand intends to take advantage

U 11 atiufl 2 ngunneu - Ay 2568

of the benefits. This transportation of crude
oil is crucial to meet the demands of the six
refineries in Thailand (Office of Strategic and
Planning Division, Ministry of Energy, 2015).
Additionally, there is a transportation of
refined petroleum products, both domestically
and internationally, with large oil tankers
bringing crude oil from the Middle East to
Thailand to satisfy the increasing demand for
oil and its derivatives. Ensuring the proper
maintenance of these ships and equipment
is essential not only for the energy security
of the nation but also for the stability of the
energy supply in the ASEAN region, as Thailand
plays a vital role as a regional energy hub.

Crude oil (Fakher et al., 2020) is a highly
hazardous commodity, making the safety of
these ship paramount. Any damage to the ship,
cargo, and crew can lead to environmental
disasters with incalculable costs to natural
resources, aquatic life, and coastal areas.
Therefore, ship maintenance and keeping ships
and equipment in good working condition are
vital to ensuring the safety and security of both
the crew and the environment.

In this research, excessive time spent
cleaning cargo tanks in preparation for dry
dock, as part of ship repairs, can lead to both
time and cost inefficiencies. If it is possible to
reduce both the time and fuel consumption
during work, it would enable the company
to return crude oil transportation to the
refinery in Thailand more promptly to meet

the demand.
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2. Research’s objectives

1. To study the preparation process for
entering the dry dock for M.T. Tsurusaki.

2. To investigate the issues concerning
the preparation for entering the dry dock for
the repair of M.T. Tsurusaki.

3. Toenhance the efficiency of operations
on M.T. Tsurusaki in terms of reducing costs

and time in conducting tasks.

3. Literature review
3.1 Lean system for improving organizational
efficiency

Management principles mean managing
an organization in a way that allows for
continuous development, developing and
proposing a model that explores the role of
intra and inter-organizational learning, lean
product development, lean manufacturing
practices, and zero waste practices in advancing
circular economy target performance and
organizational identity among small and
medium enterprises in an emerging economy
(Yaw et al,, 2021). The application of various
management is essential, such as designing
workflow processes and managing and
motivating human resources, which are crucial
for the organization’s growth. Support from
leadership plays a significant role in driving
the organization’s self-improvement.
3.2 The 8 Wastes

The main tools in managing lean
systems, include: (Sulaiaman et al., 2022).

1) Defect: producing any product that

is not suitable for use for whatever reason

Vol. 11 No. 2 May - August 2025

such as defective materials and components
or produced not per specification.

2) Overproduction: manufacturing
extra products that are not required or have
no customer demand.

3) Delay: delay time for employees
such as equipment downtime, delay in
processing, being out of stock of materials,
or production equipment not ready.

4) Transportation: the movement of
components and products between stations
that are not required to reach customers’
needs.

5) Overprocessing: the addition of
unrequired processes to produce a product
or utilizing a more capable machine when a
simpler one would be sufficient for the task
at hand.

6) Inventory: inventory waste is all the
materials, components, or products in storage
for longer than necessary.

7) Underutilized skills: moreover,
employees could utilize their existing knowledge
to achieve the desired future states of optimized
quality products and processes.

8) Motion: motion waste is unnecessary
human movement, whether on the shop
floor or micro-movement within a workstation
(Sulaiaman et al., 2022).

Increasing efficiency in the lean system
involves reducing waste, and all kinds of loss,
as well as unnecessary costs and processes
that, if not corrected, can lead to unforeseen

inefficiencies.
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3.3 Shipboard’s Working Procedure
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Dock

= =

Inerting
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r

Loading Cargo

-

Ballast Voyage

Laden Voyage

Discharging Cargo

J

C

Tank Cleaning/G

as Freeing

2

Dock

Figure 1 One round

Figure 1, depicts the entire work process
of the vessel, from shipbuilding to entering the
dry dock for repairs, as follows:

1) Dock entering the shipyard is the
first process of maritime transportation, where
the ship being constructed must meet the
specified quality and standards to obtain
the necessary documentation for lawful and
international compliance.

2) Inerting is the initial step of transpor-
tation when the ship departs from the shipyard
to load cargo. It involves reducing the oxygen
levels in the tanks below the ignition range for
safety when leaving the shipyard (Muhammet
et al., 2021).

3) Loading cargo involves preparing
and calculating the ship's supplies, fresh
water, food, and other necessities based on

information received about the origin, quantity

of a typical voyage.

of goods, and destination for transportation.

4) Laden voyage refers to the voyage
when the ship has received the cargo. During
this voyage, care must be taken to prevent
damage or loss of cargo, as well as to protect
the ship and the environment.

5) Discharging cargo occurs when the
ship arrives at the destination port. Cargo is
discharged according to the instructions and
quantities specified by the charterer. The ship
receives instructions from the port authorities
on the order of discharging and other safety
procedures.

6) Ballast voyage is a voyage where
the ship is ballasted with seawater and
carries no cargo. This type of voyage allows
for ship maintenance, equipment checks, and
readiness for the next loading voyage (Dock
et al, 2019).
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7) Tank cleaning/Gas freeing involves
cleaning (Aydin et al.,, 2021) and ventilating
cargo tanks after the ship has completed
its final cargo voyage before entering the
shipyard for inspection and repairs, as required
by international regulations to ensure safe

operation in all areas (Aydin et al., 2021). The

Vol. 11 No. 2 May - August 2025

use of a lean system reduces operational
steps, maintaining safety without compromise.

8) Dock/Shipyard refers to entering the
shipyard according to a periodic schedule. The
vessel must enter the shipyard twice in five
years, according to the regulations, as shown

in Figure 2, in preparation for dry dock.

Figure 2 M.T. Tsurusaki (VLCQ).

4. Methodology
4.1 Research method

Qualitative research methodologies
were used in the study; documentary research
entailed gathering data from prior employment
records or comprehending the core operations
of a business; focus group discussions involved
sharing experiences, exchanging ideas, and
conversing. With a flexible and open-ended
research approach, the researcher gathered
and examined data from documents and
developed a working procedure based on
information shared in group discussions.
4.2 Population and sample

The following conclusions were reached

from data processing used in the qualitative

research approach. The study's sample group
comprised 15 individuals, including the captain
who held overall command, the chief officer
who oversaw cargo operations, the chief
engineer who oversaw the engine department,
the second engineer who oversaw mainte-
nance machinery, and the deck crews who
collaborated with senior officers.
4.3 Research instruments

This time, the instruments employed
for data collecting include focus group
discussions, open-ended survey questions,
work manuals, books, journals, company-
related recommendations, and international
agreements. Then, depending on the study's

conclusions, we evaluate the workflow, try out

[ o LA v a L 3 < o/ <
NﬁUﬂﬁiiUiﬂﬂﬂmﬂ"IW%’mﬂu&ﬂ?}uﬂ’]iﬁ’]ﬂﬂﬁ’)'\iﬁ’]‘i‘lﬂﬂ (TcL) agiunq:u 2 F1VUYWUAEAILATEIANUAENI

COLLEGE OF LOGISTICS AND SUPPLY CHAIN  SUAN SUNANDHA RAJABHAT UNIVERSITY

155



156

NIasufuRnsladafinduasdnnatsisu

new techniques, and record the procedure for
future evolution.
4.4 Data collection

The data collection process used for
this study includes guidelines for gathering
data, such as collecting information from
ship operation manuals, historical records of
previous ship preparations for repair in dry
docks as safety procedures and tank cleaning
operations, and collecting data through focus
group discussions.
4.5 Data analysis

For the researcher, there are several

Company's procedures

U 11 atiufl 2 ngunneu - Ay 2568

steps in the qualitative data analysis process.
The initial thing they do is compare the
recorded group discussions to the company's
documented procedures. This involves
assessing and improving procedures for
efficiency. Information from the group
discussions is applied to the work process for
experimentation.

In its conclusion, the analysis outputs
study-specific answers and assesses how well
the workflow steps succeeded, as shown in
Figure 3, the tank cleaning procedure has one

reduced process.

Group discussions

-
Tank Cleaning Work Processes

after the Improvement

Preparation + Filling of washing water
+ Heating of washing water (16 Hrs)

Preparation + Filling of washing water

+ Heating of washing water (3 Hrs)

=3

g

Rough washing of cargo line and cargo
pump + Stripping line (8 Hrs)

Rough washing of cargo line and cargo
pump + Stripping line (5 Hrs)

Sz

JL

Tank washing (Except Slop Tk.)

+ HC Gas purging (44 Hrs)

Tank washing (Except Slop Tk.)
+ HC Gas purging (33 Hrs)

J L
-
Airing (20 Hrs)
- { } v
' ™y r

Reduce 1 Process

Clean Slop Tk. washing
+ Final line washing (12 Hrs)

Clean Slop Tk. washing
+ Final line washing (5 Hrs)

=

=

Airing (24 Hrs)

1
= =z

Airing (47 Hrs)

2

Cargo tanks inspection (20 Hrs)

ir

Gas-freeing, Airing and Sludge removal

of primary slop tank (12 Hrs)

Cargo tanks inspection (9 Hrs)

= |5

Gas-freeing, Airing and Sludge removal

of primary slop tank (12 Hrs)

Figure 3 Tank cleaning’s flowchart.
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5. Results
5.1 The study's findings regarding work time

The process of cleaning cargo tanks
initially consists of 16 steps. However, after the
implementation of efficiency improvements,
consolidating workflow processes proved to
be effective, reduced waiting times, decreased
overall work duration, and had a direct impact
on resource usage, and costs, and reduced the
time it takes for the ship to operate.

1) Crude oil washing at the previous
discharging terminal, the time taken for COW
(Mislav et al., 2022) remained similar before
and after process improvements.

2) Filling of washing water involves
transferring seawater from WBT No.1 (P/S) to
slop tank (P/S) using gravity. The slop tank at
the stern of the ship is lower than WBT No.
1 at the bow.

3) The heating of washing water in the
tank cleaning process, especially for removing

oil residues, requires high-temperature

Actual Time

Vol. 11 No. 2 May - August 2025

water. In the original process, it took 126
hours, whereas, after improvements, it took
55 hours, resulting in a 71-hour difference as
shown in Table 2, Summary of the working
process comparison between before and
after-improvement format (process by process).

4) Rough washing on the cargo line
and cargo pump, both methods took the
same amount of time, 4 hours, for this step.

5) Line washing and valve flushing,
both methods took the same amount of time,
4 hours, for this step.

6) Tank washing in the original process,
there was a focus on cleaning tank surfaces,
taking 6 rounds with a total time of 4 hours per
tank. After improvements, the focus shifted to
wider cleaning with 2 initial rounds followed
by floor cleaning in 5 rounds, taking a total of
3 hours per tank, and reducing the time by 1
hour per tank as shown in Figure 4, Comparison

of tank cleaning patterns.

Date 1st Day

Shig's Movement

Time 20 22

Msin Vorks

TANK CLEANING

Before
6 Steps to the cleaning process.

After
5 Steps to the cleaning process.

Figure 4 Comparison of tank cleaning patterns.

7) HC gas purging (Maljkovi¢ et al,,
2022) The original process took 40 hours for
this step, while after improvements, it took

37 hours, resulting in a 3-hour reduction as

shown in Figure 5, initially, tank cleaning and
purging are carried out independently; but, in

the end, they collaborate.
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TANK CLEANI
INERTING

!

PURGING

Before

Tank cleaning and purging are done separately.
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After
Combined with tank cleaning and purging.

Figure 5 Comparisons of tank cleaning and purging procedures.

8) Airing, both methods took the same
amount of time, 60 hours, for this step.

9) Settling and discharging water, the
time taken in this step remained the same
in both the original and improved methods.

10) Final line washing in the original
process, took 4 hours, while afterimprovements,

it took 2 hours, reducing the time by less than

2 hours.

11) Sludge removal, external contractors
carry out this process, which must be completed
before the ship enters the dock, as shown in
Figure 6, sludge in the cargo tank and solidified
congealed oil at the bottom of the cargo tank,

which has formed a cohesive mass.

Figure 6 Sludge in the cargo tank

12) Slop removal, external contractors
require an equal amount of time to complete
both methods, which is 7 hours in this step.

13) Primary slop tank washing, both
methods take the same amount of time, which
is 7 hours in this step.

14) Primary slop tank gas freeing airing

and sludge removal, both methods take
the same amount of time, which is 7 hours
in this step.

15) Final line stripping, the same time
before and after the modification.

16) Acquisition of gas-free certificates

which requires checking the tank's atmosphere
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suitability for work and ensuring no hazardous
gases remain. This must be done before the
ship enters dry dock.

17) The overall difference in working
time, for all tasks is 156 hours. After the
modification, the total working time is 120
hours, with a difference of 36 hours, mainly

in hydrocarbon gas venting and cargo tank

Table 1 Fuel consumption of M.T. Tsurusaki.

Vol. 11 No. 2 May - August 2025

cleaning, accounting for 23.07%.

From the data and calculations, it was
found that the use of fuel oil in cargo tank
cleaning can be reduced by 138.27 MT, the
cost of fuel oil is reduced by 80,887.95 USD,
accounting for 31.31%, and the working time

is reduced by 36 hours.

1 The rate of fuel consumption during
40.5 MT/day 40.0 MT/day | 80.5 MT/day
passage and tank cleaning.
2 | The rate of fuel consumption during
40.5 MT/day 5.0 MT/day 45.5 MT/day
passage and ballast exchange.

From Table 1, the fuel consumption
of the vessel can be separated into two
categories: seagoing passage and special
tasks other than seagoing passage, such as
tank cleaning and ballast exchange, which
need 40.0 MT and 5.0 MT of fuel per day,

respectively.

Fuel consumption for seagoing passage
during tank cleaning is 40.5+40.0 = 80.5 MT/
day (yellow).

Fuel consumption during seagoing
passage during ballast exchange is 40.5 + 5.0
= 45.5 MT/day (green).

Table 2 Summary of the working process comparison between before and after-improvement

format (process by process).

1 Crude oil washing Comply with | Comply with )
) ) Same amount of time.

regulation regulation

2 Filling of washing water 2 Hrs.
2 Hrs. Decreased
Qty 3,500 s 3
5 Qty 2,250 m Qty 1,250 m
m
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Table 2 Summary of the working process comparison between before and after-improvement

format (process by process).

3 Heating of washing water 126 Hrs. 55 Hrs. Decreased 71 Hrs.

4 Rough washing of cargo line ,
and cargo purnp 4 Hrs. 4 Hrs. Same amount of time.

5 Line washing and valve flushing 4 Hrs. 4 Hrs. Same amount of time.

6 Tank washing 44 Hrs. 33 Hrs. Decreased 11 Hrs.

7 HC gas purging 40 Hrs. 37 Hrs. Decreased 3 Hrs.

8 Airing 60 Hrs. 60 Hrs. Same amount of time.

9 Settling and discharging water 24 Hrs. 24 Hrs. Same amount of time.

10 | Final line washing 4 Hrs. 2 Hrs. Decreased 2 Hrs.

11 | Sludge removal Contractor Contractor Depend on contractor

12 | Slop removal Contractor | Contractor Depend on contractor

13 | Primary slop tank washing 7 Hrs. 7 Hrs. Same amount of time.

14 | Primary slop tank gas freeing )
iing and sludge removal 7 Hrs. 7 Hrs. Same amount of time.

15 | Final line stripping 7 Hrs. 7 Hrs. Same amount of time.

16 | Acquisition of gas-free certif- Safety Safety Safety condition after
icates condition condition checking

Table 2, presents a comparison processand not require any additional actions
between the process steps before and  within the duration shown in the table, which
following work improvement. This completely — consists of 16 processes.

separates every task. It can only complete that

Table 3 Summary of the working process comparison between before and after-improvement.

1 Preparation + Filling and heating
] 16 Hrs. 9 Hrs. Decreased 7 Hrs.
of washing water
2 Rough washing of cargo line and
8 Hrs. 5 Hrs. Decreased 3 Hrs.
cargo pump
3 Tank cleaning + Purging 44 Hrs. 33 Hrs. Decreased 11 Hrs.

' s o v a ' s o s
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Table 3 Summary of the working process comparison between before and after-improvement.

a4 Airing 20 Hrs. = Decreased 20 Hrs.

5 Slop tank cleaning + Final flush 12 Hrs. 5 Hrs. Decreased 7 Hrs.

6 Airing 24 Hrs. 47 Hrs. Increased 13 Hrs.

7 Tank inspection 20 Hrs. 9 Hrs. Decreased 11 Hrs.

8 Slop discharging 12 Hrs. 12 Hrs. Same amount of time.
Total 156 Hrs. 120 Hrs. Decreased 36 Hrs.

Table 3, is a comparison table before  were 8 steps before the work improvement
and after the work improvement. Each step  and 7 steps (a 1-step reduction) following the
will operate concurrently in many processes,  improvement.

as indicated in Table 2, which shows that there

Table 4 The fuel cost of the M.T. Tsurusaki (calculated per actual working hour onboard).

Traditional 80.5 MT/day 100 4.17 335.42 585 196,220.70

Before | Improvement 45.5 MT/day 62,109.45

Traditional 80.5 MT/day 52 2.17 174.40 585 102,024.00

Improvement 45.5 MT/day

75,418.20

Consumption 80.5 MT/day 100 Hrs. 52 Hrs.
Consumption 45.5 MT/day 56 Hrs. 68 Hrs.
Total working time (Hrs.) 156 120
Total consumption (MT) 441.59 303.32
Total bunker price (USD) 258,330.15 177,442.20
Time reduction (Hrs.) -36
Fuel reduction (MT) -138.27
Cost reduction (USD) -80,887.95

mumﬁ‘usaaﬂsumwmnﬁuamumimaaamsmﬂwa (Tcn) aa‘luﬂau 2 mmuuwﬂmamua ﬂ\?ﬂ&lﬂ!!aﬂi
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Table 4 The fuel cost of the M.T. Tsurusaki (calculated per actual working hour onboard).

Time reduction ratio (%) -23.07
Fuel reduction ratio (%) -31.31
Cost reduction ratio (%) -31.31

Note: The fuel prices used for calculation are as of May 2023.

Each process performs every step of the
procedure independently, as shown in Table
2. Before and after the improvement, the
ship is unable to perform process-by-process.
However, several simultaneous processes
from Table 3 will be included in the procedure.
As in the cases of tank cleaning and ballast
exchange, it will be possible to divide each
procedure for fuel consumption by Table 1.
Efficient fuel consumption is efficiently
summarized by comparing work procedures
before and after work. Table 4 shows the
results of separating the fuel consumption
rate before and after the modification. It was
possible to reduce the time required for each
step of the process. Additionally, it also led
to a reduction in fuel consumption, which is
a significant cost in line with the objectives

of this study.

8. Discussion and conclusions

8.1. To study the preparation process for

entering the dry dock for M.T. Tsurusaki.
After a study of the procedures that

are carried out on large oil tankers to prepare

vessels for dry dock, several different working

patterns were identified: 1) The traditional
working pattern as per the company's
guidelines same as documentary research,
and 2) The working pattern after improvement
emerges after completing group discussions
and modifying the lean system. It can use the
summary that follows:

1) Traditional working pattern as per
company guidelines: Even inexperienced
crews can follow this simple procedure. With
a standardized workflow that complies with
all company vessels, it is a fundamental and
extremely safe operating procedure. Experts
at every stage of the process, the company's
staff directs and controls the crews.

(1) Advantages: The traditional or
company-prescribed method is a high-safety
procedure because it needs to be straightfor-
ward and easily understood. It must apply to
every vessel in the company since each ship
may have different equipment, cargo handling
methods, or layouts. However, the established
procedure should ensure safe operations,
and anyone with basic knowledge of ship

equipment can follow it immediately.

' s o v a ' s o s
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(2) Disadvantages: It is a time-consuming
process because each step must be complet-
ed before moving on to the next one, leading
to increased time spent. This, in turn, raises
the fuel costs associated with the operation. If
a vessel enters a repair dock on short notice,
there may not be enough time to prepare
the ship adequately before entering the dock.

2) Working pattern after improvement
with the lean system:

The process arises from the experiences
of the captain, and crew, who come together
to hold focus group discussions and plan,
presenting ideas based on their individual
experiences to ensure that the work aligns
with or closely resembles the most significant
constraints.

(1) Advantages: After implementing
changes and incorporating the lean system,
you will find that it can significantly reduce
costs for the company and keep operations
on schedule. Even with streamlined processes,
safety during work does not decrease, not
even by a small margin. Holding meetings
before making these improvements
encourages everyone on board to express
their thoughts, share experiences, and listen
to one another's opinions, ultimately leading
to visible results.

(2) Disadvantages: The work process is
specific to each ship and represents a newly
established process. Safety checks are crucial
in this regard. If the crew members cannot
understand the work process, it can affect

workplace safety. The environmental

Vol. 11 No. 2 May - August 2025

consequences of oil spills or tank cleaning
water incidents into the sea are potentially
severe.

From studies and practical implementa-
tion, itis evident that work efficiency improves
when implementing the lean system in the
workflow. This results in reduced working time,
aligning with the objectives set in the study
and matching the research of Thantawan et al.
(2020) on waste reduction in the production
process of bricks: a case study of a construc-
tion material store.

8.2 To investigate the issues concerning the
preparation for entering the dry dock for
the repair of M.T. Tsurusaki.

After the process improvements and
corrections, were necessary due to: 1) Short
passage distance to the drydock, aligning with
the research by Jurairat and Chitpong. (2019)
on optimizing rail transportation efficiency: a
case study of the Bangkok-Chiang Mai route.
2) Limited time for ship preparation at the dry
dock, necessitating the minimization of work
time. 3) The need to maintain safety standards,
especially because the transported goods
are hazardous materials with toxic gases. In
general, security should be comprehensive,
even in the face of changed working
processes. However, security should not be
compromised. The study involved researching
various theories and manuals to find solutions.
Group discussions were used to identify
suitable work methods or procedures based
on experience. The application of the lean

system served as guidelines for improvement.
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8.2.1 To increase the efficiency of
work on M.T. Tsurusaki and ensure that
operations are carried out swiftly within the
set timeframes, lean system implementation
resulted in process improvements. This makes
it possible to reduce the number of work
processes required and guarantees that work
will be completed in or close to the time
frame specified. The docking process is a
critical operation that needs to be performed
swiftly without compromising safety standards.

The study and practical implementation
yielded results that demonstrated that work
efficiency within time constraints could
be achieved as per the study's objectives.
This aligns with the research conducted by
Thanadol et al. (2023) on streamlining the
document handling process for inbound cargo
clearance using lean principles: a case study
of XYZ Company.

8.2.2. To enhance the efficiency of
operations on M.T. Tsurusaki and practice
environmentally friendly procedures,
standards for environmental maintenance
must be complied with in addition to the
development and enhancement of work
procedures. Preventing oil spills overboard is
crucial, as occupational pollution can negatively
impact the company's costs related to various
operational expenses and pollution control
costs.

From studies and practical implemen-
tation, it can be used to identify the primary
causes of the problem and assess viable fixes

by the research's conclusions. Using the lean

U 11 atiufl 2 ngunneu - Ay 2568

approach could be beneficial in minimizing the
work processes., aligning with the objectives
set in the study, and matching the research
of Thanadol et al. (2023) on streamlining the
document handling process for inbound cargo
clearance using lean principles: a case study
of XYZ Company.

8.3. To enhance the efficiency of operations
on M.T. Tsurusaki in terms of reducing costs
and time in conducting tasks.

It is crucial to minimize downtime. The
ship cannot generate income for its owner
when it is not receiving cargo, and conversely,
it incurs expenses continuously. Therefore,
if the ship spends the least amount of time
waiting, it translates into reduced waiting
costs. Improving the efficiency of tank cleaning
operations plays a significant role in reducing
operational expenses.

Efficient management of the tanker's
cleaning process can reduce wait times, as per
the study and its practical implementation. In
addition to decreasing expenses, this waiting
time reduction improves overall operational
management. Reducing waiting times can save
an extensive amount of cost, aligning with the
study's objectives and in line with the research
conducted by Tippawan (2016) on enhancing
efficiency in managing commercial fleets.

Before the changes, the work process
will focus on following the company's
procedures, emphasizing workplace safety,
and minimizing the chances of generating
pollutants or oil spills. However, it takes a

relatively long time to complete the work,
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leading to higher costs.

After changes resulting from a group
discussion, the work standards for safety
remain the same, ensuring a safe working
environment without pollution or oil spills. Oil
contamination is avoided as much as possible,
and the time and expense of the task have
been decreased.

This study shows that it is possible to
decrease working hours, minimize expenses,
and improve the safety of workers by
implementing the concepts and understanding
gathered from both lean systems and
pertinent research. It makes complicated
work procedures simple for workers to

comprehend.

9. Recommendation
9.1 Recommendations for implementing
1) The M.T. Tsurusaki crew members
maintain the ship well, to ensure it is constantly
in working order. As a result, there are no
problems resulting from malfunctioning
equipment or machinery during normal
operations. However, if there is a lack of
attention to the maintenance of machinery

and equipment, problems can arise in the

Vol. 11 No. 2 May - August 2025

workflow, leading to delays and potential
future consequences.

2) Adapting equipment or the increasing
quantity of equipment on the vessel can
significantly enhance operational efficiency.
9.2 Future research direction

1) It is advisable to study the availability
of dry docks in each ASEAN region and
determine the distance from the Thai
ports to the dry docks. This will allow for
calculating travel times and preparing the
necessary resources for operations.

2) Utilize knowledge and skills to
advance the expertise of Thai crews, making
them competitive on a global level, similar to
crews from countries recognized worldwide.
If Thailand can develop this industry with
skilled Thai seafarers, it has the opportunity
to compete in the future by promoting and
supporting businesses in this sector.

3) Research should be conducted on
each type of crude oil to determine if they
have similar tank cleaning processes, as there
are several types of crude oil. Additionally,
different equipment and installation positions
should be considered to achieve the highest

efficiency in tank cleaning.
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Factors Affecting The Management of Toll Booths between Urban and
Suburban Networks in Reversible Lanes

Natthapong Chuchottaworn' and Chuleekorn Chuchottaworn™

_

The aim of this research was to achieve two things: Firstly, to create a traffic simulation
model at Prachachuen Expressway toll booths, and secondly, to analyze the factors that
affect the effectiveness of management of reversible lanes. The research used an applied
research model in the Prachachuen Expressway toll booth area. The sample size for the study
included 5,054 and 7,689 vehicles during morning and evening rush hours. Probability sampling
was used, employing a simple sampling method. The study used two tools: 1) statistical data
analysis and factor analysis of variance and 2) microscopic traffic simulation. It is assumed
that the average waiting time and average vehicle queue length are not different among the
5 tested groups according to the specified factors. The results found that the factors affected
the efficiency of reversible lanes management, including the type of toll booth (Factor B), the
number of toll booths (Factor A), and the lane direction factor (Factor E). Determining the type
of toll gate for reversible lanes. It was found that during the morning and evening rush hour,
the fully automated system and mixing system had the best results. There was a difference
in average waiting time of 161.86 and 130.53 seconds per vehicle and a difference in average
waiting length of 93.5 and 68.75 meters. For the evening rush hour, Average waiting time
differences of 201.93 and 168.28 seconds per vehicle, and average waiting length differences
of 119 and 96 meters. A new finding from this research is that the type of toll gate is a factor

affecting the efficiency of reversible lanes management.
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Sum of ) .
Factor df Mean square | p-value Contri. (%) | Cum. Contri. (%)
squares
B 5 0.171 0.171 0.019 53.94% 53.94%
A 5 0.124 0.124 0.031 39.12% 93.06%
E 5 0.022 0.022 0.038 6.94% 100.00%
Total 15 0.317 0.317 0.088 100.00%
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Factor df | Sum of squares | Mean square | p-value Contri. (%) | Cum. Contri. (%)
B 5 0.142 0.142 0.003 51.82% 51.82%
A 5 0.077 0.077 0.029 28.10% 79.93%
E 5 0.055 0.055 0.046 20.07% 100.00%
Total 15 0.274 0.274 0.078 100.00%
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Factor Df | Sum of squares | Mean square | p-value | Contri. (%) | Cum. Contri.(%)
B 5 0.116 0.116 0.005 44.27% 44.27%
A 5 0.074 0.074 0.029 28.24% 72.52%
E 5 0.072 0.072 0.036 27.48% 100.00%
Total 15 0.262 0.262 0.07 100.00%
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