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Research and Development of a Radio-Frequency Identification (RFID) — Based Baggage

Management System for Airports

Kwanjitt Thongves* and Karat Bunmak
AOTGA, AOT Ground Aviation Services Company Limited

Abstract

This research aims to propose the design and development of an automated baggage
management system (BHS) using radio frequency identification (RFID) technology to address and
improve the efficiency of conventional barcode-based baggage handling systems (BHS), which
often rely on low read rates and lack real-time baggage tracking capabilities. The study began with
a thorough analysis of the baggage handling process in the current airport environment, from
check-in, sorting, to loading, to identify critical points leading to high volumes of mishandled
baggage. A prototype system was then designed and constructed, integrating ultra-high-frequency
(UHF) RFID technology with a miniature conveyor belt model. The developed system comprised
RFID readers, antennas, and application software for database management and real-time baggage
location data display. Experimental testing demonstrated that the developed system could
increase tag reading accuracy to 99.8% and reduce the processing time for each baggage item
from 5-7 seconds to less than 1 second, resulting in a 100% baggage sorting accuracy in a
simulated environment. These results demonstrate the potential of RFID technology to
significantly reduce baggage backlog and improve airport operations. This research therefore lays
an important foundation for creating the smart airport of the future. and provide practical
suggestions for the practical application of technology to improve service quality and passenger

travel safety.

Keywords: Automated Baggage Management System, Radio frequency identification
(RFID), Barcode-based baggage handling systems (BHS)

*Corresponding Author: Email: thongves1981@gmail.com
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nhadsnadiunszuaunsiresdudesly
WInNIsULaEsTUUSRLULR
winnssunarsruusaluiAmaduindeunsudsuntasiddlussuudanisdunise Tnoganiy
fiuszanBnm anuusiug warUszaunsaivesilasanslnenss anunsousnuinnssuoenlédell
Linalulagu3inisnuies (Self-Service Technologies) N153ANTISHUASEERTULALAZE UT AT
nueadunquadidylumsamuiiiedtanisuinunisesasidunu aenstufeutun (98%) way

vinemasudulvg (95%) Tinuddgiududennsisuindunissuuuliduda mslnanduniszeag
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ALY (Self-Bag Drop - SBD) Wudiumandiiiulaiafign Paelimvieiniaeiuaiusadnnisduniseeig
winnudosauazanialsefinduy

2.0ggy1Usedvg (A) wagnsiieuiveanies (ML) gnihunldieiiudse@niainnssuiunis

<9

[ L3

ANNSAUNITE AANITAILAETRIAUNITINNISAUNITERANANS waziuAUUasnnelun15AnNsae SEUU

3

ffuindousny Al awnsaanteianainvesnud ansunumsiuem uasiinusgansnin nswamn
dgasauis Al dmunstgednuidsananisal msasudunissuuuBealng uazsunuunsAnuend
Wanzauian

3 Sumedidnlunnds (o) Brelvamnsonsiaaeunazinmudumszuvuissalny feaoiii
UsgAvdnmuazannuuwaiugy [uwes loT (gu 10-Link) dsfayaludaluna ML emsuigesneide
MRN8l Seudnyaaisauamindg msunstntesvesgunsal

4.5usud (Robotics) Mddlasunmsiamnd miunusigg wu nsinasuavvuniesaldudunise
LazgUnIaiussnAvae (ULDs) Getaeifindsedniaim (7.5 nszilideund) wazanuvaondsves
winulagannsdnn1smeile 11eIN1AEIUENINTIMAIE15I9TUUUEUAE NS UNSARKEN AL YUY
qunsy

5.580UU1595nw T eAIAN150d (Predictive Maintenance Systems - PAMS) TdUseleaiiann Al
uag loT Lﬁamfﬂﬂ13aiﬂﬁsﬁ“msﬁawmqﬂﬂiaidauﬁ%Lﬁméﬁu FatheifinUszdninmnainisiauuazan
Fuyunavigainey Asiiasuanmsthzsinwuuunevauesiugnstiainuifegn Seheanaalsl
walavewrlngasuazanldanglunisaniuau

WnsgIusaredeAugaamnNg sy

wnsgusazteledugnavnssulunumddglunismvuanuineufifuasnsequnisamuly
spuudnmsdunisy Taedmusandotadudel

IATA Resolution 753 #afiatadulddeudifoufiguisy 2018 fwualiarsnisiudesinnim
dumsvegnadendswmingn ldun n1sdadu nislvan msdelnes waznisunds Wanedeiiiean
nsdansduniszianaia iuanufiaelavedlnoans uavdeliasnisiuaansadidedoyanis
Aanudunisglalidaensiulaazifsadestunisvudainnm msufodanm IATA 753 1Guguadd

dAnyuessruuAIUAN BHS adelval (W Airflow uay WebbView v84 Daifuku)

o
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N13AATIENTTUUTANTITAUNTEININALIUGITTUN

Tassadrauazimalulagiagiu

yhemeguassugildamlussuuiamsdunssivuadoiesesiuuiuuglneansifiudu
wasfiuusgAvsnmnmasniuny annsouudlsd

[

1.5%UU BHS veeinniAsugdssandlasiuetgunsalssuunsiaduingseidauuudulal
(EDS) waglsfuniseenuuuaniiteriindaeuannsalunssesiudlasanslél 60 dunused n1sesnuuy
BHS Usznauewmtinodifaduifisiuaninig aremududes ssuudidssdunssuuuusiagiu (CS)
guUnsal EDS wuvdulainnyn wazdssrunsauazadinlunisiafuduniszarmin (E8S) nsaamu
wianivlsihermasugssunTaeaadostumalulad BHS Tugaildluseaulan

2 91iisuleiosdusomdsd 1 (SAT1) Fadalvuimadausifoutusieu 2023 fssuudanis
dunsgiidudounisluglndliiuen 1 Alawnsiideudoriuoiaslasaisvdn nfeufussuuvuds
HlngasonLulia (APM)

3.Siemens Postal, Parcel & Airport Logistics 1adn115zuy BHS wuuldaind1usyu SAT1 %9
a11303095UFNNSElAg9an 10,800 4 uratluafianmiia 10 wesdedund sruudsaudeann
VarioTrays filsenéandsnunarannfiesdviudunissuunnie (out-of-gauge)

viermaguassagiidslahszuululewnindisudifmedusg ey saluilddmiunng
dndu andunisy wastueies (@uiuisafunelulssna) Tnsfidmanedienafumsdismt
agan uardaondudsdulasannisldionans

wiazdimsamulumaluladfisiuasis vireniAeugassugidmandyiuanusimediu
UsyAvEnmmasiiunuresssudamsdunisy annsnesuigesnituidoldwsd

1. luefin vinenimeugdssundvsrautgmnisdanisduniseiardiluiudeviinig e
flavansuisedesseuumansdiluaiefudunisy

2.l elafunuand 1ud 2012 ldusnnsdanisdunisendnanssns (W3en nsdulne 911
(uvww) waz Bangkok Flight Services) lulanunsnufifnunandivundmiunisdmeudunisels Tog
nsDulnevhldifios 33% uag BFS vild 63% Ligufuitmmnedus 92%

3 wumsvesusnimualidunsE uusnumnguuaieniuniely 18-20 uil uazdunissiu
anvhenely 25-30 wifl Fadunesguililuheinasuuuradui sgndlsfinng dlasarsuisse

UszauUguaiuandi 30 89 90 wii
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£ o

4ungaudy alanna ;3'%’@ﬂwsﬁalﬂmaqﬁwammmuqaiimgﬁiumwﬁu izqdﬂmmaﬁ%’wmm%
\AR91N "ﬁwé’muhjLﬁmwaLLaqumﬁﬁmwwﬁmmﬂau” wuiiagidu "muianaiavesszuuiang
Funsrvesusen’ e lmdiuduslseuu BHS aviivssAnsnmmangul usfondumadldidesan
w%’wmﬂi‘qﬂﬂaLLagmiﬁﬂuauumﬂﬁuﬁﬂﬂLﬁm‘wa Fafudrdedymmstansuazmasidunuinnndi
Ugymmawmaiialitesoenamen
S.ﬂ’lﬁLﬂi’]%ﬁﬁT\‘I%IﬁLﬁuﬁﬂ{]iyﬂ’lL%dmﬂﬂ’]‘wLLa$L%Q‘1J§ﬁam’§17i?i\‘maﬂiWUG]IE]ﬂ’J’HJi’WU%WUEJQﬂﬁ
yudsdunise Fanudimadedudunsedldifumasgin Gy nsneduniseluunds deludrmi
ANLANANBITERUANEMT aYRIITE v ewIuA L FesTiandauendunise analunisdauen
FunnseiauAuly Jymmsindavesdeniedudunisy desinwuialug (20 u) seninagunsol
Sudee yuvesanemugIBeaindesiiu 16 esaniliduniszauloavionas Wuwesnuuazaury

=

$#3999URAUNG warn1sinavessiadsuwuunasnbifnselidaunnsasluniseanwuy Ybidunisy

a o v o o

Antaveruiu MsvInnsReUaLesTessEUUBE LY TilduA TR ad vl A TSN
nessaify Gailugamundemevesdumazuazaunsal Measdeamaiitiusiudiazivensiuiitugs
uitounnsasiugrumanalnuagimnsules nudmsthssnwiiunndes ffnadudeddysoni
vuYefioves BHS

vienAeug s iiealusulsiuniinseunquiiion1svesuaz U U sssUUdRnsdunsy
ol

LusuuiunUszneudlgesdUsznaudidgyvatsusznis leun n1svengernisylasansils
nzfusan nsiead1sensilneans South Terminal wiidlvyl nsifinsundia uasszuvvudslavans
Salusid (APM) Aivfuas misusnaﬁﬁadwﬁmmﬁﬁw{ami%’ﬂwﬁzwmwgﬁaﬁ'%m?{auﬁwmi
viougrvessemalng msasuairunsndeulssialan waznsdaaiunsiamuasssiavesniluag
e

2. 9P siiuinTosdusesviasdl 1 (SAT1) Jadussduszneuddnuedlasamsimmma 2 1#Ta
sudunsluioudueney 2023 Fudiudamnuannsavesaumduiu 60 dunusiod

3.9m3lavans South Terminal FsdlmuaiFudeai1slud 2027 ldsumsesnuuuaniiiesessy
flavansiiudn 70 Sueused wazfidwaneifioaneududeuiionaiiatuluewmeniiieadestuns
fansdunissuaznsvuiunseeweiesii SAT-2 enathun Aviuandidiudaumiadesnlunisysanms
YoNATU BHS LsﬁﬁumﬁmqLLmu‘Imqa%ﬁqﬁugmmmﬂmﬁ Tnefimuediendnidsatlymiaevanly

BUIAR
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41A59n73 East Expansion gad1Uszana 12-13 wuduum dimunisunisuseyaluiou
wown1Au 2025 uazisuneadsludeungadniou 2025 Tnsaninazudaiaialud 2028 Feaziiudn
AUENINsavesauINtudn 15 auausel vinlrsiudu 80 auAusel

5.a3n0a3195ungfaasalud 2024 Feazdndaauaiunselunissesiufisnduain 68
Wiendusethlundu 94 Wiendusetalus

[ ] o

6.N1INAADUITZUU APM way BHS 1udsdddinsunisitaldany SAT-1 Fatiugdapnuduiug

fdudouluntsimuauindu Tae BHS iumensddyludunidings nsmaunudsgnivednnm
anAeugssagiimameeundldymauduniszegiuluszuu lnefiansaninisdanisdunise
Hududdnlumseenuuuuazuenelassadaiugl

anudndulunisenszdiumelulad

WiosuefumaiAulnvesgnamnssun1stu wavausmeusaunsgIulmsives IATA Resolution
753 fitsdulansnstudesinnudunisylu 4 9addny (Gndu, Inan, Teude, fefivane) madsu
N uluguuafn "aurududaaies’ (Smart Airport) Tananaiduiszdrdey inalulad RFID Dunildlu
wdasiieddniignszyindusudendmnzaniigalunsudlotymnad fenuaudfirudonise
foyaldlnglifesendoaont mesumdontunatsdu wasnslideyaiiusiugngs saufamsld Internet
of Things (IoT) Tugunudufitrglaunduannsadendeuaruimsinnisgunsaleing q suduiges
uarsruUSIILTR Wy ssuufamuduniszdaniesuagmsuimsiiufiaensiniaenu (Smith & Brown,

2020)

wuAn Nl wazlenansuAdeiineadas

1AssasuazaIuUsENoUIBITTUVIUNEENNTTY (BHS)

53UV BHS Tuauuduvuialvgjuszneumediulsenaunanaigdiu Laun

- Check-in and Tagging %y’umauﬁ;:ﬂmsrmsL%ﬂﬁut,t,azlﬁ%’uﬁumssamﬂﬂaszwﬁhmu (Bag Tag)

- Conveyor System 5zu<umawma°wLﬁmLﬁam?ﬂ'aué’wé{’mmﬁﬂﬂﬁqwﬁwf*]

~ Sorting Area fufidauenildiadesdanendalustd (Sorters) Wilodsdunnseldsaneniei
anAeg

- Makeup Carousels angwufisnidssdunissmuniienduneunisinaniunios

- Baggage Claim Area éngnuiuduANse a IAnsngUatenig

walulagadunuding (RFID)
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(%

RFID ﬁﬂmuimﬂsz’j’ﬂﬁul,mmﬁﬂlv\lﬁwLﬁaﬁmaxiwﬁaaﬂmsmw RFID Tag wa¥ RFID Reader lny
wlsUssamanunaalesed

- Low Frequency (LF) A1 51 (125-134 kHz) imnedmiuszerdunarlnd@e 1@ n1s
Aamudniiaes

- High Frequency (HF) mmﬁqﬂ (13.56 MHz) wangdmsusseglng 1wy ssuutnslagans
salwin

- Ultra-High Frequency (UHF) mmﬁqumﬂ (860-960 MHz) Lyunzd@1ususzezlna (nae
wn3) warnseundeniunansty Jaduiifewiigedmiunsdnnsdunissuaraudaseds

RFID Tag fuateUszian loun Passive (lifluuaines, 91@ena91uan Reader) way Active (3

a4 1o

wusme3, dedryaanasts) TuenAdedazsadun Passive UHF RFID Tags Llesaniisiangn wmtdniun

wardiuseansnnieanananislaay

L@ﬂﬁ'ﬁ\ﬂuaﬂuﬂLLazﬁiimﬂiiﬂlﬁLﬁ.U?%ﬂﬂ
NuitesunsfiuysEansaim BHS n1s@nwves Zhang et al. (2018) Mé3insgidaymnorin
Tuszuu BHS waziauenisldszuumunuuuusIeioziioannmieda 11uves Li and Wang (2020) 1¢
Anwnsltimaluladiduimeseingg iefuusmshauvesssuufnuen
- m3Uszgnald RFID luszuuladafind n153789049 J. S. Lee et al. (2019) waz Chen and
Kim (2021) leuanslfidiuiauselosives RAD Tunisifiuainalussla (Visibility) wazaiu
wiuglunsdanisvialgauniu
- nsadfAnwin1sun RAD unldluauindy aurudugeans (HKG) wazau nduuIuIga
McCarran (LAS) fianaiaia Iédugurlunisnnasdld RFID fudunissslnsansuindausdd
2005 Taedsenuitaunsnandiuinduniseandslduinds 30-40% daduusaiuaiala

o

dAglumsfinuasall
enukakU)iRNernInsiusenineUsene
International Civil Aviation Organization (ICAO) twgwnstonaisii gatuwuldumalulagly
PAENNTIINTUN WMsFuAmNUaenie waziuIn U URdmsun1sInnsauliueanses
Airports Coundil Intemational (ACI World) §avins1gaiunasdeyatigaiuusednsainyes

aunduinlan sawdsuiltduuaznsuinalulad Smart Airport 3nle
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International Air Transport Association (IATA) Wiaueidevirulaztomuundmsumalulag

\WNeveariuglagansuagdinise (WU One ID, IATA Fast Travel)

TUILEIANIITIY

1. WioTreimddndgmmanaiauazaldiefiinainssuu BHS LUURL

2. 1l 09D NLUULATHALIAURUUTZUUNSTANTAUA1SEA 1Y RFID Aarunsarineusaufiu
Tassasaiugiufuld

3. \lennaoulszAnsnmuessruudunuuluduauuiug) Anusags uazdneniwlunisan
UVORANAR

4. et nauowwinamsUssendltludandisduastoiauaiugdmsumsidslusuiag

I ada v
32LUEUIGIY
szdauiFidenunavelunsuaunaiu (Mixed-Method Research) 5ew31ans3de1gaaanIm
(Qualitative) waziBeUsunas (Quantitative) agaduszuu ielildundaudilalunisieass dnns

a

o A a a i < = = a = i PN &
Waunnfiusednsam wazn1sussdiunaegralugusssy Inelisgasdendadnluwssevasialull

seeEl 1 ASIATIEAAINUADINISHASNITODNLUUTEUU

(%

zozdyadunisadieudilalunszuiunisnisdanisduniszvesawindu Jaduimileddy

floun1sasilogankuUTEUY
1.1 maiudeyaidernann (In-depth Qualitative Data Collection)
1.1.1 nsdunwali@e@niug 8391y n15dun1wal (In-depth Interviews) ladlasauiuiives

1%
o

JUNBUNITYINWITY widsvenglulis "anurimeiideusy” 1y Jaymiauiana1na1nn1svinau

o

o

g1douvasyus (Human Error), KANS¥NUINANNLAINEDN (WU ANUAY, NM3duamilew), uasdosin
YassEUULAY (Barcode) AliiaunsofnamudunsziuuiFoalniiléaia (True Real-time Tracking) Feyal
sxgniildlunsivun veuwnnsviau (Scope of Work) wag inaudinanudsa (Success Criteria)
VBNTPUU RFID

1.2 M338YanIngadauf)uRnns (Identification of Critical Operational Points)

1.2.1 MIIATIERUNUNINTIVaeIdunsY (Baggage Flow Diagram Analysis) mﬁmi’wﬁﬁ
iﬂﬁdl,ﬁmmi@jl,muﬁqﬂl”ﬂﬂ widunsvh maiusnudunise (Baggage Walk-through) saufiugufufa

939 LieTEy IMABYIA (Bottlenecks) kag YAMANNITEUAUMAT (Read-Failure Zones) fogauau
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- audsuiirnis/msuen (Diverter/Junctions) 1ugaiifinuidsegefiufinazgneuduiman
\fo9m1n Ausage way Mevuiuvesdunsy (Bag-to-Bag Collision) Famshnsaaaimeadasldinaia
nsnseURquituTieuTLtiug (Precise Read Zone Coverage)

- QafALenTTiAILLE1gs (High-Speed Sortation) Mseenuuudesdeiis Usingmsained
wWao$ (Doppler Effect) flonuiintutunissudayain RFID fimnuiiage Seihlugnsdengunsaifid
m’mﬂ’sgﬁ (High Sensitivity Readers)

1.3 ANS9BALUUTEUU (System Architecture Design)

1.3.1 daugnsanss madennieseu (Alien Technology ALR-H460) wLagtana1nia (Times-7

(%
(%

A6034) fiosfiansanann snsmudsaluniseiu (Read Rate Success) meldianmigiivime nsdnds
doseonuuulifiin auiuudumdnlniihflmsngay (Optimal Electromagnetic Field) Wag amﬁaymﬂﬁu
5UN7U (Signal Interference Mitigation) Ingianizegnedsdyminisazsien (Multipath) 31nlAseasng
lavigvasanenu

1.3.2  dwgonius weneeniiu

1.3.2.1 grudayaledunius nsidenly Relational Database (WU PostgreSQL/MySQL) @13y
YoyaduniszuvuiFoalnl (Realtime Baggage Data) il olofsiulalu Auuanysaivesdoya (Data
Integrity) uag ANuEILTaluN1SEUAUUSEIR (Traceability)

1.3.2.2 woUndedudiumin (Front-end) MIWmwIsae Python/Java LEufl N1SLaRINALUULAY
vsniildaudng (intuitive Dashboard) Wislldmihiiansnsansiaaouanuzdunise, susgarned
gneu (Last Read Point), wag msudaiiowBsgn (Proactive Alerts) Wodunmseiluwdlifudiozmniaie
AU (Misroute)

S3oE? 2 MIWAUILAYYIANMSFULUUTZUY

szasﬁl,ﬂumiwé"aucimmml,mﬁmzjmia%ﬁqé’umuﬁmmimmaaﬂﬁﬁﬂ (Proof of Concept -
PoC)

2.1 Msafsannwndeuitassiiauads (Realistic Simulation Environment)

2.1.1 mMyadeerinuridiaes luimaaeniunue 5 wes 1i9adeauazauen gnasiedy
iiod1ae4 [Weulumanienn (Physical Constraints) fitaadefian 1wy nsldssevesanemiu viens
viufvesdunsy dadulleduddnsonuusiuglunisenu RFID

L4

2.1.2 nsAnsiagunsal RFID Tugadnass nsfinds s 9auindu, Anuen, wazlnaniuiaies gn

[

AniunsiaenisUsu mMasdeduaiad (Transmit Power) wag N1SUSUNANIIU89@1871078 (Antenna

A
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Polarization) tite 9 lé8ns1n1581ugean (Maximized Read Rate) luvaizfianniseuudingiliiisada
(Stray Reads)

2.2 MINAUITFUUAIUANLAEEUTEYA (Middleware and Database Development)

2.2.1 TsunIuAIUAMLATE38 U RFID (Middleware) daufidinruddnyednsds Ingviminil nses

Uayany (Data Filtering) Md191nAT0981U Falnazgteaulazildayyiusuniu (Noise) Middleware

' [
£ =

NN TURD AT

2.2.2 M3UszRIaNamnN1saln1uaal (Time-based Event Processing) a8y uiln
vanenSalm iy "WRN1TINNTBUENANTE 1 A%a" (Single Baggage Read Event) o ﬁ;mamﬁﬁmuﬂ

2.2.3 n5id eusledugudeya detoyaiignnsesudaludegrudeyanvuiiealniiegsdl
Usgansnn

svegil 3 MInedeUkaynsUTTRUNaITIUS I

sroriiumslisudouTBidwTnaiiofiguilssAvinmussssuy RAD Waifisufuszuuiiy
(Barcode)

3.1 N998NKUUNIITNAABATIUIBUWBY (Comparative Experimental Design)

3.1.1 nquAIUAY (Control Group - Barcode Simulation) N1sl¥n1sduniawagnisdufindeya
wuuwLualumsiiasssruundlAn Wy msaunusieile) Timguszasdifioatns grultsuiiiouiiiu
#7nU (Representative Baseline) %A areuiiunisg (Processing Time) wag AuLiugluns
Yuiin (Recording Accuracy)

3.1.2 nquvnaed (Experimental Group - RFID System) lg5guu RFID iy dWetasdin
Usransnmideniumeldannefimileusy

3.2 MynadeunliannzufiRnisidiune (Rigorous Operational Condition Testing)

3.2.1 MINAAEUAINST (Speed Test) Navadeuiienudy 1 war 2 wnsAufl Wunsdiaes
angnshaulnfuazgsn Weininssuuannsadnw dasamdnsalunisetu (Read Success
Rate - RSR) Tgsnin 99.5% levFelsi Taiannzegnsdefinnnandrge deszuvunsliauuuiinliianssasi
19

3.2.2 nsvadauausiuglunseuneldn1ssaanefiunne1eiu (Read Accuracy under
Various Orientations) N15nageunsyudiinuuunag, i, wasdes Wunsdass avuduudsuenis
Faadunssiintuase ienadeu aruudawnsswosdaygia (Signal Robustness) 28355UU RFID

Tnganznalian1sldiaroniauuulnanlsiadug (Dual Polarization Antenna Techniques)



21
’J"Iiﬂ”liﬂ"liﬂwﬂﬂ’]iQﬁﬁ"l‘WﬂiﬁJﬂ’]iﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

3.2.3 NIMAEOUNIIAALEN (Sortation Test) Nsasdun1se 100 Fuludiatanafigndes 1Ju

[
v A

M3t ShsmuRana1slun1sARLen (Mis-sortation Rate) ¥ae5UU RFID Wisuiiu Barcode a6d¥n
faziouds nansgnumaasugaans (Economic Impact) uag AU ndofievasuinis (Service
Reliability)

3%
3%

gzanvneLdunsuausnadns UL edonnean

'
1

ge¥l 4 NTIATIwTeYALAraTUNaLTENR
o5

4.1 adfLFenssauun (Descriptive Statistics) I%Lﬁaﬁmuamwmmaﬁayja 1 ALade (Mean),
zhmﬁmwummgm (Standard Deviation), LAZNITHANWIIAIILD (Frequency Distribution) U846
wUsddny W sasanudnialuniseiu RSR), tanfildlunsdauen (Sorting Time), uazdnsnAIny
KAnaie (Error Rate)

4.2 adfaeysy (Inferential Statistics)
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USUNVDINITIANsdunIsEUSINNIn (High-Throughput Baggage Handling System - BHS)

2. MTIATIPAUIZANTAMLTIALLIUE

2.1 8p31AUKuEUN1597U (Read Accuracy Rate - RAR)
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2.1.2 MIAALTIEN AULANEN +3.3% UTamdAglufunealineg19ds 11e9a1n RAR 89

RFID 99.8% U4%1192UUAILNTA 1919 ULANTIMIENINIEA™N (Physical Challenges) va9a18WIu

o A Yo 1 & o 1 [ . . < a a
guassladnse 1u {]QJM’W NTIINLLNANANAINNU (Tag Orientation), ﬂ’J"IiJLiﬂUﬂ']iLﬂﬁ@UVl, e



23
’J"Iiﬂ”liﬂ"liﬂwﬂﬂ’]iQﬁﬁ"l‘WﬂiﬁJﬂ’]iﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

HryQ10d5UNIU (Interference/Multipath) Turaeiiszuuuisldninanuduman 3.5% daininainnis
ueaiufignuatienseiluvaziadouil (Motion Blur)

2.2 AnuuiuglunisAnlen (Sortation Accuracy) WagdnsIAIURANAIR (Error Rate)

2.2.1 MIAUNUMAN S¥UU RFID ussaanuudiuglunsAnuen 100.0% uwazdldnsinisianaialy
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v
Y
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3.1 L’J’mLQ?HIMM?U?SZJ’J@NW]'@%U (Average Processing Time Per Item)

3.1.1 NMSAUNUMAN S8UU RFID Tdianiies 0.8 Junil wisuiu 5.2 Juriivesssuuuisian vinlv
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(%
a A

3.1.2 M5AMMILTIEN ANULANAAN 4.4 Fuiireduniseniledu Ae Jadeiseaanansa (Speed

o o A

Multiplier) ﬁaﬂqum’[,uixw BHS nMsanmnaUszaianaseTuledin
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H11RARNSIT (Fly-by Reading)
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°o @ v o d’ ! o 1% LY a <) ¢ Y =
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ToddaAuninfiesnsuansiiauita msfunuidlidiuin Joyasealni (Real-Time Data) 370 RFID
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Making) 7idAgyldviudi n1silisaunsoananuianaislunisdawenduniseld 100% Tun1ssiass
agvioufls musiunIeadd veaszuLfianunsnanaudssreImsdsduniseiindunis Fady dunui
wosliiiiu (Hidden Cost) uasiduamguanvasanuliifianelavesilagans
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A Study of the Structure and Role of Helicopter Landing Zones (Helipads) at the

Army Aviation Division, Army Movement Center

Panachai Thanapat!’, Sirachai Sangmuang?

Army Aviation Division, Army Movement Center'2

Abstract

This research aims to study the structure and role of the Helicopter Operations Area
(Helipad) at the Army Aviation Center, Army Mobility Center. The objective is to address the lack
of knowledge and understanding among personnel, which may affect the safety and efficiency of
missions. This is a qualitative study that gathered data from various academic documents and
relevant regulations, such as ICAO Annex 14, FAA Advisory Circular (AC) 150/5390-2D, Department
of Civil Aviation announcements, and the unit's standing operating procedures. The study also
included in-depth interviews with personnel working in the area. The study found that the physical
structure of the helipad is consistent with international and national standards in terms of size,
surface, and markings. However, there is a discrepancy in the lighting system, which may not
comply with international recommendations, posing a risk during nighttime or low-visibility
operations. In terms of its role, the helipad is a critical hub for supporting military missions and is
a shared space for helicopters from other agencies. Nevertheless, some personnel still lack a
deep understanding of the area's structure and functions, leading to inefficient coordination and

an increased risk to safety when operating with external agencies.

In conclusion, this research confirms that a lack of understanding regarding the helipad's
structure and role is directly linked to mission risks and efficiency. Therefore, strict procedures
and personnel who thoroughly understand their duties are crucial factors in enhancing the unit's
capabilities to meet international standards in the future. For future research, the authors suggest

a quantitative study to validate the findings on a broader scale and the creation of specific case



32
’J"Iiﬂ”liﬂ"liﬂwﬂﬂ’]iQﬁﬁ"l‘WﬂiﬁJﬂ’]iﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

studies for critical missions to serve as a guideline for developing appropriate manuals and training

plans.

Keywords: Helipad, Operations Area, The role of space, Army Aviator

*Corresponding Author: Email: panachai009@gmail.com
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Factors Influencing Higher Education Student’s Decision

to Apply for Flight Attendant Position

Sudarat Thongrak!, Thongchai Jeeradist®*
Thai AirAsial,
Aviation Personnel Development Institute, Kasem Bundit University?

Abstract

This independent study aimed to a study of factors influencing higher education student’s
decision to apply for cabin crew positions and to study the comparative motivations that
influence the decision of higher education student’s decision to apply for cabin crew positions.
This study using a questionnaire as a quantitative research tool. Data was collected from a sample
of 240 people and analyzed using statistics of frequency, percentage, mean, standard deviation,
t-test, one-way ANOVA, and multiple regression analysis. Results of the study revealed that the
motivations that influence higher education student’s decision to apply for cabin crew positions.
It was found that all motivations were at a high level. The highest level was motivation from the
work environment (X = 4.00, S.D. = 1.172), followed by personal motivation (Personal Factor) X

= 3.85, S.D. = 1.074), motivation from skills and learning development (X = 3.84, S.D. = 1.134),
motivation from job characteristics (X = 3.68, S.D. = 1.060), motivation from compensation and
welfare of flight attendants (Monetary and Fringes Benefits) (X = 3.66, S.D. = 1.070), and the lowest

was social motivation (Social Factor) (X = 3.65, S.D. = 1.085).

Keywords: Motivation, Decision, Flight Attendant Position, Higher Education Student

*Corresponding Author: Email: thongchai.jee@kbu.ac.th
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nausregeiililunisAneiadeiifisiuau 240 au Tneduinngufiog1sgasves Taro Yamane
(1973) uaglduuuasuniu (Questionnaire) wuuauUa1sTn (Closed Ended) iluidosilelunside
fiiurusadeyaiientsfinuadal el fAnwildfaniuuuaouniuan wnfa ngul uagissunss

waz UITETANEITY Usznaumemauiwuieanidu 3 nou fail
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I3 o = & A o A
noudl 1 deyaUsznsmanivesindnuluduseuiidunquiiedede 1) e 2) 01y 3)

Y a

fauun 4) gidvswalunisidendundamidnanudsusvuwaiesiu lnedneuwuvasuaiulnengy

Y

e e

79819auNsadenRauUlaisataLRe luLsaz A0

=

noud 2 usagsladifinananisindulavesindnunsedugaudneily nisadasidisunis
Andondiunaminanudeuiuuueiesdu dunadain 6 wnn 53 30 9o awnsaudsswoudony
s1ovn Il

1) usagslasnunanouuny uazatadnisvesnynaudousuuuaiesdu (Monetary and

Fringes Benefits) 41U2U 5 U9
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2) usagslamumeiannyinee uagnisi3eus (Skills and Learning Development) 971U 5

3) usegalasudswandeslunsvhanu (Work Environment) $1wau 5 48

4) usegaladiuyama (Personal Factor) 311U 5 1o

5) wsegslannedemu (Social Factor) 1u3u 5 98

6) w399laaNANEALIU (Job Characteristics) 31Uu 5 Yo

Tagtdunvvaeuanulduinsinuuuldazuuuy nSan1sUseiiiunn (Rating Scale) AUKUU
11753IvU0su89ALAN (Likert Scale) Tommuusznaudedoanuiiidudsuin uazidsaulvnoulng
Uszidluen 5 ey LiletaszduanuAaiiu lud 5 aziuy vanefis ndign ¢ azuu neds 110 3
AYWUY Mefe U1unans 2 azuuu vaneds dee wag 1 azuuy maneds desdiae daeisnsuua
AruvEALadsNNIT ATty adiensiansalagldinasimaudsSussniadu (Class Interval)
Tnouvadu 5 Tu Tngldusardunsnnduiimuniiasi 4 fu fie Sauniietuas 0.8 Azuuw e

ANIUAILAD 9LAAIBTUNEAIMTULAAZYIITU AIASI9N 1

M1599 1 Mswlanadeya

AnafeauAniu nsuUana
4.21 - 5.00 spduINNTign
3.41 - 4.20 FEAUUIN
2.61 -3.40 seaulIuNany
1.81 - 2.60 JTAUUDY
1.0 - 1.80 syiutosiian

poudl 3 WumanuaneWa WielifneuiuuasuamnaninuAaiiu wasteiausuuzdu 4
Aortuussyslafifinadonisdndulevestndnwsefugaudnunlunisadasidrsunsdadongdums
wiinnudeusuuuasesiy

msvagou wazn1saTTaeuaunmaiesioflilunisinu densaseaeufisnsaniden
(Content Validity) Tnef{idervalugaamnssunisiu S1uau 3 viw disliuuuasuaugnées usiudh

grudladredaau Ailadaesesssy Aasssy (nefasegnaimnududiuivesdnounuuaouniu)
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waraenAd oafuIngUsvatAraIn1s@nwiuiniiagn Inevitnisusuusauilomudiiuei uasifende

v

menuniedyiaiuaenndes (Index of Item Objective Congruence: 10C) @eilgnsAuins ¢iail

IOC=2R/N
I0C Ao Anwdenndpssy e TagUsvasiuldon
SR o navimvesAzuuuINddeasaiain
N #o Swudifniomn
inausinslsiazuudu 3 sesy dod
Az +1 Wefasaniemouinldnuinguszasd
Azl -1 dofinsaridefmuiuliamnsoteldnutnguszasd
azuuy 0 WoliudlaidemauinldnswnuingUszasd
el wuvapun ot fienufissmswoniomlusedud annsnilutanald wwdesd
A1 10C 0.50 - 1.00 fiadliAuaennaod AgKIT8v1N15UTUUTMALYF UL uUT0IwuUaa U IUAY
Auuzihnidornglugnamnssunisiu Weoudlvauysawuuasuanuffiussansamud 1di
wuuaeumalunaaald (Try out) Autindnunludud 4 Allinguenslunsdnuluadsd s1uu
30 AU uazTNINAGUAIEATEs (Reliability) Tneldgnsduuszaviuearh (Alpha Coefficient) s

[

3889 Cronbach’s Alpha Fsadudszand () laaA1anuaetuy Aan15199 2 el

A15197 2 MsuUananIsNAaauUALENTIU (Reliability)

v v d . v o Ardulsyans
e et (Cronbach’s Alpha)
1 5 0.842
2 5 0.792
3 5 0.901
a4 5 0.846
5 5 0.870
6 5 0.712
i%uﬁﬁ‘lﬂuﬂ 30 0.949
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dudsedninndediFmnndt 0.7 wanrinan1sVAaeUilANW ol uge FNNUUUABUAINANIUNITATI

Aaunwas Wldlumsifudeyaiiensdinwisiely

'
aa al

adanldlunsimaeideys
nsfinwiafed gAnuldvszanans warlinseideya Tnsideyadsiusuldannga
fhegrandnmesitoyaneadn lagldlusunsureufinmesdniagy dil
adfdamssaiun (Descriptive Statistics) lun1suanuasaud (Frequency) Sovax
(Percentage) ALade (Mean) LLaxa"JuLﬁwwummgm (Standard Deviation) LiteeSurednuaiziialy
vostlduduyana uavussgdlaniinasio mafrdulavesindnuseiugaudnulunsatasiwnimiingy
FousuuuaTesiy
adnlgaeynU (Inferential Statistics) AnwiANuduTusvoIiILUS
ANINAEDUAN t-test (Independent Sample t-test) Lilenagou 2 fuus lned

1 a v

adfiAsIziial ttest LS uiiisuanadengudiega 2 nquilludaszaaiu lunsAnuldduys

N1INAEOU F-test (Independent Sample F-test) 138 One-Way ANOVA e
nedev 3 Fuds fo 01y afidiun waznadenUsznouendn 1Nt uTelins1est LSD (Fisher’s Least
Significant) ilBUIAIIILANANIT10E

msleseviradnius wuuaeneed e (Muliple Regression Analysis) fiedasen

wsepslaniinadenisindulavesinfnwseiugaufnulunisadasdumiandnaudeusuuuasesiu

2) NMIATIWUVABUDIN LAzNITIRAZLLILY
2.1) ATIIANUAYTAUATANUYNABIVDILUUADUY
2.2) wuvudeunuszaumuAniuieaiuussgelaniegly uwasuuudgeunLsERUAIY
Aniuieaiuussgdlaneusnidnanensirdulavenindnussaugaudneilunisadassunantdniu
mousuuua3aelu 1unsuseiiumn (Rating Scale) mMunuuNInsInvewosalan (Likert Scale) lng
' I [ [ dy = A = =
wuadu 5 seetu fatl 5 AzuuY Mg 1nNign 4 Azwuy vee 10 3 Azl NIens Uunans 2

AT Y18 Uee 1 AzuuY vueds deedian
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a [ a [y a LY

Madl 5 mneAudn dszauaudnmiveglussiu niign ¢ vuneaudn Sseduanufniiueglussiu

10 3 vneaud Ssgduanufadivedlusedu Utunats 2 mneanudn Sseduanufaiiuveglusedu

oy 1 mnemnudn Sszauanudadiveglusedu dosiign

4) NMsulanunInEATILY
fvainausTlunswamue fail azuuuode 4.51 - 500 vanefa usagdlaey
Tusesy unndian Azuuwede 3.51 - 4.50 wuneds usegdlasglusedv unn Azuuuieds 2.51 - 3.50
v wsegelanglusediu Urunans Asuuueds 1.51 - 2.50 winefls usegalenglusedy Yoo Azuuy

wdy 1.00 - 1.50 g usegslanglusedu desiian

HaN15ALATIEdaYaIduIBeUTIM (Quantitative Research)

Toyavi lUvenauLuUaRUAIY

A5 3 AU wazATeuavveslayamluvenaukuLAB UA Y

Hayailuvesiineunuusouny 317U (AN) Sowny
1. WA
%78 55 229
AN 185 77.1
394 240 100.0
2. 918
20 - 221 140 58.3
23 - 251 78 325
26 - 28 U 22 9.2
394 240 100.0

3. afian
NARNLIUBDA 50 20.8

A1ANAN a2 17.5
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ANALALD 40 16.7
NIAAZIUAN 36 15.0
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394 240 100.0

4. gaidnswalunisidensdumils

NUNUABUSUUUATBITY

- dodsauoaular] wu iuled 88 36.7
paulall

- UANIIIN 48 20.0

- Foansuaavudiu wu Tnsvemd 46 19.2
ey

- A3/013758) 27 11.3

- \fleu 21 8.8

- AULDY 5 2.0

- uil i 16

Pu 1 0.4

394 240 100.0

MNMTIATEEteyanalufamssi 3 lnsduungpeunuuasuniy 4 Uszsidusiieiu Ae
wie 91 giiduun wazdivewalunmsidendudsiinaudousuuuaosduldnanisinu il

1) guwe wudn grauwuvdeuavdulngumandgs 1w 185 au Anluseuay
77.1 wasidunaye 91uau 55 au Anduseay 22.9

2) fueny wud greunvuasunudlngfiony 20 - 22 Y S1uau 140 au Anlues
8¢ 58.3 509911 018 23 - 25 U d1uau 78 au Andudesay 32.5 uazeny 26 - 28 U 1uau 22 Au @n
Juesaz 9.2 audsiv

3) mMugiain wud graunuuasunmdlvginlidnuweginiangiueen 1 50

Y

a <) 14

au Anludesas 20.8 sotan fglidnwegfinianans 91uiu 42 au Anlusesas 17.5 nald S1uu
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$asay 15.0 waznAnyTuan@eunile 1uu 31 AU ARUSaaY 12.9 Aualsu

¥ yaa ﬂ-ld'da

4) dugIBvdwalumsidensunaminnudeusuuuedesdu wui {Aflavsnaluns
Aonsunianiinaudeusuuuedesdudiulg fe dedanuseulay wu Buladeeulay $1uiu 88 Au
Anduesas 36.7 5938911 Ao TA1unTA $1udu 48 au Antdufesas 20.0 doasnavuiy 1y
Tnsvied Iny $1uu 46 au Andufevas 19.2 A3/019138 dwu 27 Au Andufesar 11.3 Wou $1uu

21 au Andudosaz 8.8 aues S1uiu 5 Aau Anludosay 2.1 quil 9w 4 au Andusesay 1.7 uas

AU 9 91w 1 Au Anduiesas 0.4 mudAU

nansataszinnuAnivludasduieafuusegslefitinasiontsindulavesindnen
nansIiasgsiauAaiululdazduii eaiuuseg defidnad ensdadulavesindnm
sefugauAnulumsatasshundandnnudousuuueadesdy fAnvitauslasmsmanads (X) uay
a'aul,ﬂ'mmummgm (S.D)
#1519 4 meaqﬂmm?{a (Mean) a'*smﬁsmwummgm (Standard Deviation) uazUana
Wenfuusagdetifinasemsdadulavenindnwsefugaudnulunisafasdmundsinnudeusuuy
i3esdu mnuAniuierfuussgdadunansuuny uazaiafinsvesminnudeusuuulas eslu

(Monetary and Fringes Benefits)

AN9197 4 nan1sleseinuAniuRefuksepdladunaneuuny wazaTaRnsvesminudeusuUY

wdesdu (Monetary and Fringes Benefits)

#7909 X S.D. wUana

anenstulvinanauunutuieu luda uaziluldesiigaiisans 3.59 1.081 un

'
a o '

AONITANTITN LAZFORIOIUILANUAZAINAN 9 TuTin

anen1sTulinsuauUsigluneAnIanis o LU Intensive 3.56 1.109 1N
Money, Voucher, Gift Card

A18N150UANSINETERNNSTA wazirunauliwAndnau iy 3.66 1.100 1110
dauanAlagas Arshwmeiuna Useiuguam sasu - dlu

nstaumalUU R minus Weluujufausiagianu
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aen1siuiinsdnduiuiuvge wagiua wunsaudonis 3.75 1.019 110

WNWOU Lazn15viAanIsumg o Tutia

afanns waznauszloviag o Nanenstuusuliunnidngu 3.74 1.039 17N
winzau wavtiteswesrea s udulu

A1ANSITIN

33U 3.66 1.070 an

namsiaTginNAniuAgulsigdlaiinadenisdadulaveindnusefugaudnuilunisaiing

fundsniinaueusuuuaiesdu MunaneuwuwazaTainsvesmiinudeusuuAIas (Monetary

and Fringes Benefits)
nMTTATIEiANAaiuf vaiuusegelef finadon1sind ulavesindnw

(% =

seRvgauAnwilunsasiasdumianinaudeusvuuad sadu $1uau 240 AU FuranouLY LAY
afaRnsvesmiinaudousuuaies (Monetary and Fringes Benefits) wuinnifidesglusesuann Tng
duRuusn Ao aren1studmsdndiunuiungs waziuavagausen1sinNeu wagn15vAaNTsume 9
Tud30 (X = 3.75, S.D. = 1.019) 5898331 Ao afafin1s uaznauselenisng q AarenisOuneulvud
winumngay wastieanesonudndulunisisedie (X = 3.74, S.D. = 1.039) aren1siuiin1sdn
aafnsia uazmnganliuantineu Wy dauanddalagans Arfnwmeiuia Ussiuauaiw sadu -
dslunsiumsldufiianu Minws WeludfuRausaniidnun (X = 3.66, S.0. = 1.100) a1en13
Suliinanouunuiuiou Tuila uasndofesiigafiomeronisdssin wartodseisaruazninii
Tu?3n (X = 359, S.D. = 1.081) uagesiign Ao arwn1sdud N15UOUTDIVI Y UMANIANY 9
19U Intensive Money, Voucher, Gift Card (X = 3.56, S.D. = 1.1.09)

397 5 meaqﬂﬂ'%aﬁa (Mean) @tdsaiuusnnsgu (Standard Deviation) uazuuana
Wertuussydlafifinasenisdndulavesindnunsedugaudnuilunisadasiumiminnudeusuuy
A3 090U mmﬁmﬁmﬁ'mﬁ’uLLiqgﬂaﬁmﬂﬁﬁmmﬁ'ﬂm WazA13L58uUs (Skills and Leaming

Development)
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A1519% 5 wamﬁmezﬁmmﬁmﬁmﬁ&nﬁmmgﬂa ATUNITHRIUNN N LLazmiL%'EJui (Skills and

Learning Development)

v

%298 X S.D. ulawa

9NN VULNTENLASUAIUNNTHNDUTY dUNUN LD 3.90 1.226 1170

Wanaus wasvinuelviuindnau

Wusunianuinime wazleuansdnaninlu 3.78 1.059 110

ASYINURgIuALNTInsTuRINdTla LY

Wusunisnunlasnelu Seu3 uariaunvinee 3.97 1.254 170

AN WaTN 1Y 3

Isamamuiuitousinau waglanulziulngans 3.83 1.053 Tl
VAINNAYLTBYR MaINNag IR USIIUNBMNL DN @

TumsiFeus

Wusunsnunazsinlilesuiinee wazUszaunisally 3.73 1.060 1170

TANLLINTUNTNIUATUDU )

394 3.84 1.134 4N

A TAsIEimLAniuRsuLsdeniinadensindulave sindnmsetuganAnuly
nsadasmuntantnaudeusuuwadesdu dumsiaunue wazn1siseus (Skills and Leaming
Development)

1nNMsTAsIEsiaNAauiuld saduussgelefiinadenisdadulavestnd e,

seavgauAnwlunsadasiunianiniudousuuwasoady 91U 240 AU AUMTAIRLIYINYY Lag

n19158u3 (Skills and Learning Development) wu31vniatesyluszauuin lneduduusn e 10y
Auvtanunladndy Beusd wariaurinuen dnguiasn1wf 3 (X = 3.97, S.D. = 1.254) 5098931

Ae anemsduiinsduasuniunisineusy duuw wwewmuanus wasvinweliuandnau (X = 3.90,

S.D. = 1.226) lasiuamuduiieusiuau waglanulsduglagasnanvaneideyid viainvale Twusssy

diaialenialu n1siseus (X = 3.83, S.0. = 1.053) Wusuntsnunvmie wazlduansdnaninlunis

' '
a A

Mnusgafufdanseivasiiaddald (X = 3.78, S.0. = 1.059) uaztesiign Ao [Wusunusnuiiazyili

lasuriney wazUszaunsalluiiniuuntunanguaiuauy ¢ (X = 3.73, S.D. = 1.060)
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M13199 6 UanasuAaie (Mean) diudeauuiinsgiu (Standard Deviation) uagwlana
Weriusssgddaninarenisandulavesinfnwissavanudnuilunisadasdumisminauiesusuuy

wiseslu AnuAaiuieiuwssgalaiudsnedenlunisviieu (Work Environment)

AN597 6 Han1SIATIERANUAR UL gdladuFsndenlunisyieu (Work Environment)

i) X S.D. wlawa
anmwnaailunsufufinuazen Yasndy wasiunnsgiu 3.98 1.236 1
gunsaliedesflefiltlunmsujiAnuiesnufivme wazdany  4.03 1.212 1N
Wanzay
amomstuilszuuinweanaonsefiininsgu 4.08 1.212 1N
nsufdRnuiianulaeadege Adademulaensdy (Safety  3.81 1.026 UN

and Security) udi19zilaudeddunisidunimiserniaeg

Yafinu

anensduinynengsdeuiitne wasnsansalu 4.07 1.159 10

MIUHUR

EIPLY 4.00 1.172 ann

nansIeszanuAniuAsfuussglefifinadenisindulevesindnumsefugaudnunlunis
afashurmnauieuiuuueiesiu suduadeslunisien (Work Environment)

NsieseianuAniiuinfunsqdeitadensiedulavesindnumsedugaudnuilunis
afAsiunLan g euuUuLAT 90U T1udu 240 AU F1ud swandenlunisvienu (Work
Environment) wudmniiadesgluszduun Tasduduusn Ae aenistudissuuinwinnuuaondeds)
13U (X = 4.08, S.D. = 1.212) 503831 Ao aemsduiiminengssdovidaau uaznssaialunis
UURau (X = 4.07, SD. = 1.159) gunsalini esflofldlunisujifudegraiisme wazfian
winnzaw (X = 4.03, S.D. = 1.212) anmwindenlunsujifinuasen Yaonsde wazliuinsgiu (X =
3.98,SD. = 1.236) waztiosdian Ao nsufvRnuiianuvasadogsiidsiemnuiasade (Safety and

Security) uwiinagianudsdlunisiiunianiserniaeginafiniy (X = 3.81, S.D. =1.026)
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M157199 7 wansasuaiade (Mean) @3ulloauuninsgiu (Standard Deviation) kazuuana

Wernuwsegdlaninasensdndulavesindnwsedugaudnwilunisadasiundandnaudeusvuy

wiseslu AnuAaiudeaiuwsgladIuyana (Personal Factor)

AN597 7 man1sAeszieuAniuafulsegdlasuusagslagiuyana (Personal Factor)

v

%298 X S.D. wlawa
youausuuIng quateilald uaztiewmderddy 3.74 1.085 1N
Wudwmlanuildudonh  udshme  uavquadiedlil 386 0.987 10
ynannmdideg uuszd
\Hunuiidionis uagassuanuiviiideniFouly 3.76 1.073 1N
JEAURANAN
gounsiiunsluanuiiival 4 4.12 1.125 ety
Wuswmdsodildldanudeuannse wasinwelunans @ 3.78 1.094 un
aulunsujimanu

394 3.85 1.074 1N

nan1siAszauAaiui g fuusgdaninanensisdulavenindnwsvivgaudnwily

nsadinsiuntaniineuieuiuuuaTosiu dulsqdladuyaea (Personal Factor)

NMTIAszieuAndiuigtulsigdlaninanemsindulavesinfnussaugaudnuily

nsadasiundaninaudeusuuuasoadu 919U 240 au Auwsegsladiuyana (Personal Factor)

wumnidesglusgiuun lneduduusn Ao veumsiiunsludeanuiiivg 9 (X= 4.12, S.D. = 1.225)

5098931 Ao Wumunmisnuildusoni uisdae uazquadesliiiupinamiidedidudsed (X =

3.86, S.0. = 0.987) Wushunmsnunlaldaiug anuaunse waginvelunate 9 dulunmsufuRu

(X = 3.78, S.D. = 1.094) unufisesns waznssivavigdenseulussaugaufne (X = 3.76,

S.D. = 1.073) uaztlos¥ign Ao ¥aUNUAIUUINTT Quatenlald uastewiondu (X = 3.74, S.D. = 1.085)

M137199 8 uansasuAaiie (Mean) diudsauuninsgiu (Standard Deviation) Uaguwlana

Werfuusagdanidnadenmsindulaveninfnusedugaudnulunisadasdundanidnaudeusuuy

wiseslu AnuAaiuAeIiuwssgslanidsay (Social Factor)
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9197 8 nanTBATANAnTuAEuLsgslaniedanu (Social Factor)

4

1IUd X S.D. wuana
fumisauiineld uaratafnisqininudiudulussdu 340 1.117 N
weriuludsay
funsoudiinmdnuaififludieainAnnssdugaudnmds 3,50 1.042 1N

fnagslasianisidenadnsa

Wusunisui ldsunisseusuanaseunsa wasdeny  3.64 1.060 11N
nYUBN
Dusumdsnuiitifesd Sdnaes wazldsunsengesandeay  3.62 1.093 10
AUBN
Lﬁw‘hmemuﬁiﬁﬂﬂismmmﬁwL%Q warn1Anila 3.44 1.113 11N

WaSpuiiguiugaunaunisfinunluseaubieniu

33U 3.55 1.085 an

nansIesganuAniuAsfuussdlefifinadenisindulevesindnumsefugaudnunlunis
afasiumiandinaudeuiuuuedosdu suussgslansdsan (Social Factor)

NNsieseianuAaiiuinfunsqdeitadensiedulavesindnumsedugaudnuilunis
afassuisminnudouiuuuaiosdu $1uu 240 Au Fuusegdlanisdsan (Social Factor) wu3imn

[

wideagluszaunn tneduduusn fe Wudumisnuilifunseensuanaseunds wazdauniauen

o

(X = 3.64, S.D. = 1.060) 5998311 Ao LU wnusuiinesd ddnaes wazlasunisungasaindany

[ v =2

AMeuen (X = 3.62, S.D. = 1.093) AuntsnuiiiinwanvalndludnudnfnwseAueaufinudadinagdla
fonsiienaingay (X = 3.59, S.D. = 1.042) wagtieeian Ao dunusuiliinelduazaiadinisganiy
Nuarudulussauieriuluding wazidumunisnuiis@ndszavanudnss uazniagdla e

Wisuidisuiugaufisunsanuluseduifoadu (X = 3.44, SD. = 1.117), (X = 344, SD. = 1.113)

AT 9 uansasuanaie (Mean) druideauuningg1u (Standard Deviation) WaziUanali gy
wsrpdlaninasensandulavenindnwnszavgaudnulunisadasiunianinaudeusuuunioadu

AvmAALiuAeIiuLsIgelanIndnuazau (Job Characteristics)



63
’J'ﬁﬂ’]iﬂ’]iﬂwﬂﬂ’]iQﬁﬁ"l‘WﬂiﬁJﬂ’]i‘ﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

A13197 9 wamﬁLﬂiwzﬁmmﬁmﬁmﬁmﬁuLLiqgﬂ%mﬂé’ﬂwmmu (Job Characteristics)

%799 X S.D. ulana

WunisufuRauaiudiuuddusdumunguune  3.66 1.137 110

MUU wazlasunNISNNEaUNLNE WD

aemstulimsmmusmaamsujofenndavgulidu - 3.80 1.027 gl
Wiy Wy axnsakanasduiuieusinanule
Request Ldun1aiuf Aasn1sufuaula Tunsas

W0

Wuswnusaui ldlyaugeindia (Routine) sy 3.73 1.041 170
WABULNOUT I WAsULEWN190U WasuLIan

N3sueu - @neu Tuyn 9 Ju

WU Ui NS WU It NS URAYaUNTALaY .80 1.005 110

Tunsaziierdu forndunmsufifnuiiauenia

Jusundsnuiiawisalddesddgunsalunnfueniy 340 1.084 Nt

Iy vazludpanunnseunduLvinaTY

33U 3.68 1.060 an

nan s ganuAniuAsfuussdlefifinadenisindulevesindnumsefugaudnunlunis
afasiumiandinaudeuiuuueiosdu suussgslaandnvazany (Job Characteristics)

MnFenesienuAaiuintuusdefiiadensindulavestndnmsefugaudnuilunis
afaseunuandnarudsusuuuas 090y 71U 240 AU duusegeleaindnvazaiu (Job
Characteristics) Wuimniadeey lusgauuin lngduduusn Ae a1en15Tudn1sivuaAn1319n1s
UfvRnuidamguliiundneu Wy anunsaanmsaduiuii eusanaule Request dumnsdud

Aean1sufuRnulalunsaziiierdu wazdudundeundnsuimiimssviaseundaauluudas

WigaduioTnfunisufifoudiauenia (X' =3.80, SD. = 1.027), (X" = 3.80, S.D. = 1.005)

5098911 A9 Wusunusunldldaugieind e (Routine) wsiztiUdsumiausinay Wasuduniesdu

Wasunar Masunu - @naw umn 9 T (X =373, S.0. = 1.041) WumsujiRnunuiiuay

a

Flusdumunguunenivun wazlasumsineauiiiiesne ('X" = 3.66, S.D. = 1.137) wazioadign Ao

9



64
’J'ﬁﬂ’]iﬂ’]iﬂwﬂﬂ’]iQﬁﬁ"l‘WﬂiﬁJﬂ’]i‘ﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

& ° ' dl Y % ¢ a o & Y 1Y) o a v n
L‘Uum']LLWUQQ"IUVIa"lll"lﬁﬂillm@ﬂisﬁaqﬂﬂimuqﬂlaﬂu@]']"llmqLUU LLag‘LﬂJ@@QLL‘Uﬂﬂ']igﬂf]‘UﬂaUllﬂlVlﬁIW‘Uqu ("X

=3.40, S.D. = 1.084)
13797 10 uansaguaade (Mean) d@audesuuannsgu (Standard Deviation) wagaduaufAnLiu
WNenfuusgelaniinarenisdndulavesindnwsedvaaudnuly msadasmundamdnaudeusvuy

5990U Tulfazau

Y

#7909 X S.D. wlana  anau

wsegslanunanaUuny wazaaRn1svesinauieusy 3.66 1.070 1N 5

wm%aﬁu (Monetary and Fringes Benefits)

wsegladunsimuinue wazn1siieus (Skillsand  3.84 1.134 un 3

Learning Development)

usegdlashudswandeslunisvinay (Work Environment)  4.00  1.172 1N 1

wseqsladiuymaa (Personal Factor) 3.85 1.074 1N 2

w3933lanedany (Social Factor) 355  1.085 1N 6

wsegalavndnunizau Job Characteristics) 3.68 1.060 an 4
3 3.76  1.055

naazun1sTiasgiaudndivluiazd i eriuusegalaniinanenisdndulavesindnw
seavgaufnulunisadasiuntsminanuiouiuuunieady
nmsTesigauAamiuluudazd i eadvussgdlainanenisdadulavenindnw

sefugauAnulumsatasiumisminnudouiuuuedosdu wuimnussyslaeglussiuunn Tnadusty
usn Ae ussgslasudanindenlunisvinenu (Work Environment) (X = 4.00, S.D. = 1.172) 59498331 fig
w399sladuyAAa (Personal Factor) (X = 3.85, S.D. = 1.074) ussgslamumsiauvinue wasmaiseus
(Skills and Learning Development) (X = 3.84, S.D. = 1.134) w533 91a31na nyaza1u (Job
Characteristics) (X = 3.68, S.D. = 1.060) 439341 AAMUNANDUUNY UagaTaANITVOINTNITY
fiousuuuazesiiu (Monetary and Fringes Benefits) (X = 3.66, S.. = 1.070) uagtiouiian fie usagsla

y19d9mu (Social Factor) (X = 3.65, S.D. = 1.085)



65
’J"Iiﬂ’]iﬂ"liﬂwﬂﬂ’]iQﬁﬁ"l‘WﬂiﬁJﬂ’]i‘ﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

M1397 11 Aradfusegalaniunasienisandulavesinfnwsvivgaudnuilunisadasiunaninay

foausuuuAIaalu

usegslaniinasranisindulavas

unAnwszaugauAnelunisadas X S.D. F P-value
fwmdeniineudeuiuuuedesdy
1. 1Ne 618 3.62 0.918 1.417 0.158
NI 3.80 0.794 0.794
2. 91y 20-22% 3.65 0.789 16.975 <0.0009
23 - 253 3.73 0.801
26 - 281 4.75 0.481
3. afian nangiugen 3.77 0.769 2873 0015
AANAY 4.06 0.631
nals 3.89 0.998
nAwile 3.66 0.809
NIPRZTUANN 3.41 0.805
NARYIUDDNLAILNLD 3.73 0.801
4. fianswaly dodsnooulall 1y 3.88 0.788 6.305  <0.0009
n1siden Auledeaulay
AMAUINTINITY Um0 3.85 0.670
doufuuuaesdy  deansinavuin 3.29 0.602
Wiy Insvimd Iny
A3/013158 3.63 1.24
2PN 4.78 0.229
Wiew/fuil/du 9 3.99 0.995

NMIIATIzRdeyaniluvesneunuuaeuan 4 Ussausieiu Ao e 81y a1

wagiiavsnalunisdenduniantdnaudeuivvuesestulananisfinu Aadl



66
’J"Iiﬂ”liﬂ"liﬂwﬂﬂ’]iQﬁﬁ"l‘WﬂiﬁJﬂ’]iﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

1) ATULINA INNITNAADUNUIT LAY LLazLWﬂmﬁqﬁLLiqgﬂaﬁﬁwa@iamiﬁmﬁiﬂ%aﬂ
tihdnwseiugaudnyilunmsaiasumisninadouuuuaiesdu liuandeiudl P-value = 0.158

2) #1ueny 26 - 28 T Wanuddyduussglaifinasen1sdad ulavesind nw
sefugauAnilunsasinsmumisiinnudousuuuaiesiu annniigileny 20 - 25 3

[y

3) amunilanun nengiueen n1Anate nAngiueendeunie wazniald iauddsy
fuussgdlaniinasemsiedlavesindnnsziugaudnulunmsadasdunimiinaudeusuuueiesdu
NNINNAREIUAN

4) fiiBvswalumsidonduvainaudeuiuvurdesiu aues dodsaussulayl 1wy
dulesoaulas dnnansen wasiiiow/suil/du 9 d8vswadeussgsleiiiinadenisindulavesindne

€ a

seivgauAnwIlunsadiasiuriminuiauiuuwaIeady 1nnIdeasuiavudy wu Wsvied Ing

9

A3UNaN1SANYIIRY

nqusegdnlngidumands eng 20 - 22 U figfiduuiegnianyiusen uavdniianswaly
nsidensumiantinauseuiuuueiesdu fe dedemeeulall wu Vivled seulay

sumsanwussgsleifinadensdndulavesindnmsyiugaudnulunsasiassunimiingy
Feusuuueiosdu navhdelussduann Tnedusuusn Ae ussgsladudandenlumsyhnu sesasn
#io usagdladauyana (Personal Factor) wagdusu 3 Ao sunsianvinug waznsBoud defiarsan
sredenuin Susuusn Ae veumsiumluSsanuiilu q sesan fie anenisduiszuuinwiaing
Uaenefifinmsgiu uazsusiu 3 Ao aensdufinminengsadeviitaau uazieasindalunsufofam

MNMINAFDUTEMMUATEINTIATIZINUT KMO = 0.965 aguldindeyaussgslafisinasionns
dndulavestnAnussiugaudnulunisafasdumdaminnudeusuumaiodu s 6 fu sauvimun
30 Faudsianzaufiazinundnsesidads warainn1smaaey Bartlett's Test of Sphericity wuin X2 =
6035.337 aguldin deyausegslefidinadonisdndulavesindnuisedugandnuilunisatasdiumi
piinaufeusuumeaiesiu ¥ 6 du sautavin 30 Fuusiinnuduiusiui P-value < 0.0009 @110
aquléadl A

wsegdladt 11¢un Apouunulumsvhon sasanmialulunsufofnu Taedlald

arudvaned q TunsufiReu uenaniu fo msuftRnuidagu Snguunssesiu uagldny

UsEaunsalfivaInuangaInnIsaunIg



67
’J"Iiﬂ”liﬂ"liﬂwﬂﬂ’]iQﬁﬁ"l‘WﬂiﬁJﬂ’]iﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

w3999la91 2 loun adainsdu q lussniamshou siunalasurinee wazUszaunisal
Tutin Aruvaondslunsineu LazdnwayNiAenIg 9 Yo9aILnUIY
nsisguiisunsegalaniinanenisandulavesin@nwisedugaudnuilunisading

Auvtandnaudeusuvuesesiu Ineduunaudadvdiuynna nul wesguasinavaaiinggeland

= U =

nasan1sinaulavesdnAnusesvanudneilunsadasiwndandnaudausuuueIasduliwnnmaiu

9

L% LY [y L =

savadfieny 26 - 28 T Wearwddyuussgdaiifnasomsadulavesindnussdugaudnuilums
afnsiumianinnudeusuuua’esduunningiieny 20 - 25 T vuziinianats manzusen waz
anald Wanuddyduussgdladiinadenisdndulavesindnuiszdugaudnunlunsadassiunis
wiinnufeusuvuaiesduinnniinang fuan druussgslaniinanauies dedenuooularl wu Luled
ooulat! Tnunsan waziilow/suil/yanalussdng fnareussyslefisidvinasensindulavesindny,
syiuguAnulunmsasinsiuntaminauseuiuuueioadu deasuavuin iwu Tnsvimd ng
afusena wiuldimanisiessidadedunsgdeiiiinasenisdndulavesindnu
sefugaudnulunsadasiumianinaudousuuuniosiu wuirdadondn 4 fe Amouunu uay
afafnsdu q Jsaenndesiuauideves 573m neddvEnigun (2561) hinsAnwiFes usegdlalunis
UftRnuvesindumenstudunusilulsemalne Wudwﬁﬁaéwué’mﬂhﬁuﬁzgsm AUAIUFURUSTU
yanadu suanmundeslunisie wazdunaneuunu/luideu fdemsufvanuresindy
deunanaemsdusuyuinuesdnsionsu Snsliamevuny sufimadeutuiuieussiuiy
s2UU wasnandiulonavesausiuag Aruthluminfiniseu faenstiduiyeilidudon Fanth
waziflousrneusidlinnumsnludvdduyana unuuinsivihliesdnsdinsuszannunislui
INUUAIEN wazanaTuuy Tfednmsaseusseneaniaadenly msUfoRenlie Sedemal

[y

vranstndulussAnsienyuiinunniinnfluiie vuzidedegdaduladenfedesivnunesysla

U

=

Tidndwineuianels waziinnugulunsvieu miujuanisdulaegsduse@nsanuiniy

'
Yaa IS

dnwazianizvesidendnindude Wunulinrwduinveugs dnvazauiaiuviine wazduiiinen
dostuiieludsny Felimnumnzauiunshauvesdnvazesdnsiudsnulnedusgreds uazillenadns
Tafl maindadogdla uasdadogueunsoasiliseduussgilalunisinuveandnmulussdnsgeiu
muauluaag

Faruauuy Hosnmiddel Liflfeyadulsduaniifinsinududuresindnuluty
Sousziugaudne deusegdlaiiddvinalumsdndulavesindnunszdueaudnuilunisasasun

wiinaudeusuuwaTesly awsadivalansiaTeviRulInmdu q uidseendld Ae N15LATIER



68
’J"Iiﬂ”liﬂ"liﬂwﬂﬂ’]iQﬁﬁ"l‘WﬂiﬁJﬂ’]iﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

Uad8 (Factor Analysis) titednnqusiiudsnianudunusinindanay wazsladelmiluusasnqueiuys
sziuladnnadanisimszisiuwlsivsslesdegaunn esinvilideyadenudaauiuniinis

Ipswiraumsanoeeny wasduusslevdlunstlldfeiu Product Development Tuaunas

LONE1591994

AviedsI0d iWeulaw. (2548). nmanvalvesarenIsTuuvaiiglunaruAniiuvesgasiaseumioningy
FousuuuAsaady. Gvendinus nsansmansumUadio (M3USIsdeansuiav),
UNTINYINYTTTUANERS).

3510 \AUA. (2555). unumwasrthivesntniudeusuumesesdulunsadanndnvalvesanenis
Uu. 279979713997 1359709M75 U,

§593m newaAvBmayn. (2561). usegdlalunisuftinuvesinduaenisdusunusiilulsumelne.
Journal of Management Science Nakhon Pathom Rajabhat University, 5(2), 116-129.

vanenilife weunusonmais. (2561). deq 14 erdnluiuvendn “idnlensa-nevessaula”. duAu
dlo 15 uns1A 2567 97N https://wwvv.pptvhd36.com/news/‘dizL5u§au/73740

Sharpley, R. (2003). Tourism, tourists & society (3rd (revised) ed.). Huntingdon, England: ELM.



69
’J']iﬂ”liﬂ"liﬂuﬂﬂ’]iQﬂﬁ"l‘lﬂﬂiﬁJﬂ’]iﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

NSYALYILAZNITANAISUBUA S UN1STUTERINUSZINA (CORSIA)

Teelduinnssy UrtuaIn1ATULUUEEU (SAF)

a v

Rl alwusal*
a9 Y Y
A18N150UU19NDNLDILITE

Received: 17 September 2025
Revised: 13 October 2025
Accepted: 28 November 2025

...................................................................................................................................................

UNANYD

mavasuwlasanmgienniaduilieanannisdasefieiseunszaniiviindu feiduinganisal

[y A

szaulaniidsmansznuguusslunniifd aeannssunmsduseninaUsznalugiusMidunidsluuasiuie

'
o

Asusulneanlenndfguasidulnednesinida lnsenidndsanusuiinveunarussnanulunisan
NansyNusIng s Wiesuileduauiimied esfn1snisTunadeuseninslsema (ICAO) Fli515u
1ASINISTALYELALAITANATS UBUAINS UN15TUTENIN9UsEInea (Carbon Offsetting and Reduction
Scheme for International Aviation: CORSIA) aifunalanianismaiasesulaniididmuneiosne

wigsnmnisUdesingasueulaeenledarsvesnianistulviegluseiuideatul a.e 2020

MmApatulfnwuuimamsuiinudededures CORSIA Inglduinnssy Wrdueinimgiu

WUV (Sustainable Aviation Fuel: SAF) iulasaddiandnlunisannisuassnisuaulaensa SAF @4

[

HanAnIngRuvuIguaInvanesila Wy Unliuueenmsldua veddenenisinuns vieamsiey fe

q L]

Wuuinnssuddgiiaunsaanmsuassasuounannieastinlauinis 80% weeuiutiueinimeiu
Anananeada nsanwrd kil n1sld SAF Liieauaduisnmsilasuniseensunasiiusz@nsnm

geannielanseuves CORSIA lumsannisznis¥emsuauAsAniavalwy uadsduaiuniswmun

% o @ 1

wsugAIMy UL IEULaYai1IANIuAIINA Y B8 1alsANL AUTIenEngiAseg NAUYUN1THENTN

v
(% [ K'Y

guarUSnumsndaidndn s nsduaSunmsideuazimuinalulad nsaiteulsuigaiuayuann



70
’J"Iiﬂ’]iﬂ"liﬂwﬂﬂ’]iQﬁﬁ"l‘WﬂiﬁJﬂ’]i‘ﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

nasg waznisamululassadisiugruiadutadedviaiiazndnduli SAF naneduniseeniidiu

dwsugeavnssumstulunisussadmungsuanmgienieuasiivlnegesurageusaly

ANEIATY: NTTALTBLAZAITANATSUBUAINTUNITTUTENI19UTZWA, UItiua N Ae I uLuug 8y, ns

wWaguwlasanmgiiennia, Msaanisudesinwiseunsean, anavmnssunstu

*r{{ﬂizﬁuﬁ‘ussmﬁ%: g titiwat.aupaiboon02@gmail.com



71
’J']iﬂ”liﬂ"liﬂuﬂﬂ’]iQﬂﬁ"l‘lﬂﬂiﬁJﬂ’]iﬁu (KBU Journal of Aviation Management: KBUJAM)

U 3 atuN 2 (AUB18U-5UIAN 2568) ISSN: 2985-1645 (Online)

Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA)

and Sustainable Aviation Fuel (SAF) Innovation

Titiwat Aupaiboon
Bangkok Airways

Abstract

Climate change, driven by increased greenhouse gas emissions, is a global crisis with severe
impacts across all dimensions. The international aviation industry, as a significant and rapidly
growing source of carbon dioxide, recognizes its responsibility and the pressure to mitigate these
impacts. To address this challenge, the International Civil Aviation Organization (ICAO) has initiated
the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA), a ¢lobal market-
based mechanism aimed at stabilizing the sector's net carbon dioxide emissions at 2020 levels.
This research focuses on the approach to complying with CORSIA regulations by utilizing the
innovation of Sustainable Aviation Fuel (SAF) as a primary tool for direct carbon reduction. SAF,
produced from a variety of renewable feedstocks such as used cooking oil, agricultural waste, or
algae, is a key innovation capable of reducing life-cycle carbon emissions by up to 80% compared
to fossil-based jet fuel.

The study indicates that using SAF is not only the most recognized and effective method
under the CORSIA framework to reduce the burden of purchasing offsetting carbon credits, but it
also promotes the development of a circular economy and enhances energy security.

However, the main challenges remain its high production costs and limited supply. Therefore, the
promotion of research and technological development, the creation of supportive government
policies, and investment in infrastructure are crucial factors in positioning SAF as a sustainable

solution for the aviation industry to achieve its climate goals and grow responsibly.

Keywords: Smart warehouse, Automated Storage and Retrieval Systems, Warehouse Management
System, Enterprise Resource Planning
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Abstract

Airport capacity constraints, particularly on runways, have become a critical challenge for
global air transport growth. The International Civil Aviation Organization (ICAO) Annex 14 provides
standardized runway classification criteria to ensure safety and interoperability; however, these
standards may limit operational flexibility at capacity-constrained airports. This research explores
innovative enhancements to runway classification within the ICAO Annex 14 framework to
improve airport capacity operations without compromising safety. By integrating aircraft
performance characteristics, operational demand patterns, and technological advancements, this
study proposes an adaptive runway categorization concept aimed at optimizing runway utilization.
The findings suggest that a more flexible and performance-based runway classification approach

can significantly enhance airport capacity, operational efficiency, and resilience.

Keywords: Runway classification, Airport capacity, ICAO Annex 14, Innovative airport operations,

Runway utilization
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Introduction

The rapid growth of air traffic demand has intensified pressure on airport infrastructure,
particularly runway systems, which are widely recognized as the primary bottleneck in airport
capacity (Ashford et al, 2013). While constructing new runways is often constrained by
environmental, land-use, and financial limitations, improving operational efficiency within existing
infrastructure has become a strategic priority.

ICAO Annex 14 establishes standardized runway classification systems such as Aerodrome
Reference Code (ARQ), to ensure global safety and harmonization (ICAO, 2022). Although effective
for safety assurance, the rigid application of these classifications may limit operational flexibility
and restrict capacity enhancement opportunities. This research investigates how innovative
runway category enhancements, aligned with ICAO Annex 14 principles, can improve airport

capacity operations without undermining safety objectives.

Literature Review

Airport Capacity and Runway Constraints
Airport capacity is commonly defined as the maximum number of aircraft operations that
can be accommodated under given conditions while maintaining acceptable delay levels
(Horonjeff et al., 2010). Runways typically represent the most critical constraint due to separation
standards, wake turbulence, and runway occupancy time (ROT) (de Neufville & Odoni, 2013).
Previous studies emphasize that capacity improvements can be achieved not only through
physical expansion but also through operational and procedural innovations, such as optimized

runway usage and aircraft mix management (Doganis, 2019).

ICAO Annex 14 and Runway Classification
ICAO Annex 14 introduces the Aerodrome Reference Code (ARC), which classifies runways

based on aircraft reference field length (Code Number) and wingspan or outer main gear wheel
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span (Code Letter) (ICAO, 2022). This system ensures that runway geometry, strength, and safety
areas are compatible with the intended aircraft types.

However, several scholars argue that ARC application tends to be conservative, often
designed for the most demanding aircraft rather than the most frequent users, leading to

underutilization of runway capacity (Kazda & Caves, 2015).

Innovative and Performance-Based Approaches

Recent research highligshts the potential of performance-based and risk-informed
approaches to airport infrastructure management (EUROCONTROL, 2021). These approaches allow
operational differentiation based on aircraft performance, weather conditions, and traffic demand,
rather than static infrastructure categories alone.

Such innovations align with ICAO’s move toward performance-based regulation, suggesting
opportunities to enhance runway classification flexibility while maintaining compliance with Annex

14 safety principles.

Objective

This study adopts a qualitative and conceptual research approach. ICAO Annex 14
standards are systematically reviewed and analyzed alongside existing literature on airport
capacity and runway operations. Best practices and emerging concepts in performance-based
airport management are synthesized to develop an innovative runway classification enhancement
framework.

The study proposes an Innovative Runway Classification Enhancement Framework
grounded in the principles of the International Civil Aviation Organization (ICAO) Annex 14, with
the objective of improving airport capacity operations through more efficient runway utilization.

Innovative Runway Classification Enhancement Concept
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Key findings

Limitations of Conventional Runway Classification
Conventional runway classification typically assumes uniform operational requirements for
all aircraft within a given ARC. This approach does not fully account for variations in aircraft

performance, actual traffic mix, or time-dependent operational demand.

Proposed Adaptive Runway Categorization
This research proposes an Adaptive Runway Categorization (ARC+) concept, which

supplements ICAO Annex 14 classifications with operational layers, including:

1. Aircraft performance profiles (takeoff and landing distance under specific conditions)
2. Traffic demand segmentation (peak vs. off-peak operations)

3. Operational constraints (weather, visibility, and runway occupancy time)

Under this concept, a single runway may support multiple operational sub-categories,
enabling more efficient scheduling and allocation of runway use while remaining compliant with

Annex 14 dimensional and safety requirements.

Implications for Airport Capacity

By aligning runway usage more closely with actual operational needs, the ARC+ concept
can reduce runway occupancy time variability, improve sequencing efficiency, and increase
effective runway capacity. This approach also supports collaborative decision-making and

advanced surface management systems.
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Discussion

The proposed enhancement does not seek to replace ICAO Annex 14 but rather to extend
its application through innovative, performance-based operational practices. This aligns with
ICAO’s safety management philosophy, which emphasizes risk assessment and continuous
improvement.

For capacity-constrained airports—particularly those unable to expand physically—the
adaptive runway classification concept offers a practical pathway to capacity enhancement,

resilience, and sustainability.

Conclusion

This paper demonstrates that innovative enhancement of runway classification, grounded
in ICAO Annex 14 principles, can significantly improve airport capacity operations. By integrating
aircraft performance, demand variability, and operational context, airports can achieve higher
efficiency without compromising safety. Future research should focus on quantitative validation

through simulation and case studies at major international airports.

Theoretical Implications

ICAO Annex 14 as the Regulatory Foundation

At the foundation of the framework is ICAO Annex 14 — Aerodromes, which establishes
standardized requirements for runway design, classification, and operational safety through the
Aerodrome Reference Code (ARC). The ARC system ensures global harmonization and safety by
defining runway characteristics based on aircraft reference field length and wingspan or outer
main gear wheel span (ICAO, 2022). While this framework is essential for safe aerodrome

operations, its application in many airports remains predominantly static.
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Conventional Runway Classification Approach

In conventional practice, runway classification is typically designed to accommodate the
most demanding aircraft expected to operate at the airport, regardless of traffic frequency or
operational context. This static application of ARC may result in conservative operational
constraints and suboptimal utilization of runway capacity, particularly at airports with

heterogeneous aircraft fleets and variable demand patterns.

Practical Implications

Innovative Runway Classification Enhancement (ARC+)
To address these limitations, this research introduces an Adaptive Runway Categorization
(ARC+) concept, which supplements the conventional ICAO Annex 14 classification with additional

operational and performance-based variables. These variables include:

® Aircraft performance characteristics, such as actual takeoff and landing distance
requirements under specific environmental conditions;

® Traffic demand patterns, distinguishing between peak and off-peak operational periods;

® Runway Occupancy Time (ROT), which directly influences runway throughput and

separation efficiency; and

® Operational and environmental conditions, including weather, visibility, and wind

components

By integrating these factors, the ARC+ concept enables a more flexible and context-
sensitive runway categorization while remaining compliant with ICAO Annex 14 dimensional and

safety requirements.
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Optimized Runway Utilization and Capacity Outcomes

The implementation of the enhanced runway classification framework leads to optimized
runway utilization, characterized by more efficient aircraft sequencing, reduced variability in
runway occupancy time, and improved allocation of runway resources. As a result, airports may
achieve measurable improvements in operational performance, including increased runway

throughput, reduced delays, and enhanced operational resilience.

Contribution to Airport Capacity Operations

Rather than replacing existing ICAO standards, the proposed framework extends the
application of Annex 14 through innovative, performance-based operational practices. This
approach aligns with ICAO’s broader safety management and performance-based regulation
philosophy and offers a practical pathway for capacity enhancement at infrastructure-constrained
airports. The framework also provides a conceptual foundation for further integration with
advanced airport operational systems such as Airport Collaborative Decision Making (A-CDM) and

surface movement optimization tools.
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