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Abstract

Deregulation causing the growth in demand for air transport has impacted on the shift of airport
governmental policy in most countries around the world. It includes not only the infrastructure development,
service quality improvement but also airport strategic planning relating to efficiency enhancement. For the past
decades, literature relevant to airport efficiency development and assessment has greatly gained the academic
attention specifically on the Data Envelopment Analysis Models. These models have taken a large part in the
studies due to their advantages over other measurement methods on input data flexibilities which are suitable
for airport data characteristics. Although the models are widely employed, the theoretical background and
especially application guidelines to airport industry are still unclearly present. Therefore, this article intends to
describe the conceptual framework and the fundamental theory used for analyzing the Data Envelopment
Analysis Models together with presenting their practical guidance in airport contexts through systematic
literature review. As such, the knowledge on the issues are well-prepared and comprehensively covered for

further application.
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Outputs) Bnviawurfnuas Farrell (1957) asgnianuszgndldfnaulantsdunneussansnmlundaiu fiuaams
Fnuarvosruduiussenindladunsndnuaznanin iensiuiladdunisudndsasdusitislunisiuiaveuiun
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aunduadausnluanudoures Gilen wag Lall (1997) (Liebert & Niemeier, 2013; Perelman & Serebrisky, 2012)
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(Linear Programming) Tunisuuasiuustadenisudn (Input Variables) wazdadonanan (Output Variables) 1uen
AzuuulsEANSm (Efficient Scores) lnefinnsad1sveulun (Frontier) veanendniifiuszdnsnmgsianuileudon
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Wisuifuriumbendndu vienandniienisie mnneruszansamanmsldfuuuneneinisleudon
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Fuundngu YuIne1as . . . . . - Aldgelumssiniuau fuyu
. Ly gaudsihdenasuEn fauysifadenisuan — .
dlagans Iuumtu ) v e TDUIUU AT UV UEEEL
2 ArunEn I AIUA AT
YUAYDINIHTU Uz ‘
WI0anglaanT YuIRes
ANUTDA FIWIUAUIDN
druiiuendy 1
AMUABATE TTUIUAEN o a
¥ A IUUSEALIAS
Pudiaunudnu |
FILUTHARNER AUSHIARER
N80 IR T
° o = o e o I P o a
Funugllavans Snuiierdu seldfiAedosuaslifedaiv
dwsurudadflavans Smou fanssun1sty Teldanniss vy
WignTudmSuvuEadue salediliinedasiunisnduay

AN 3 ATWTIUNIBFBNAINSUNI5EDN LEAUTUITI1INTTUNTTUNMNBITDS

ANMSUNISNAITULEBNHIUTUIU AT TIUIUNUIEHA AN DUSLUUTEENT ALY Pathomsiri kagAaly

(2008) wag Yang (2010) wugi1in dauusdidnmasidudwsiasnsaasyiounisanduanulunnsiuvesauiudy

a &

WYY FIATEUARNNITHANLAZHANEATIAATUIINNTTUINNTNARTIA 8RR UNI98INA (Airside) Wagn1THEAT
WU UAILYRINANUAY (Landside) TagnIni 3 wanadsn1nsinvaasnustadeingnsludiusuwlsiadenis

HanuaziulsUadenanin ManuunenmuazkuuiiRy Faldunannnsasudiuustadutiniuensiei 1-4

Tuduvesdruuduusiidlusuy Jagtudslifidermuniidanuin duumhenanililunisseiiu
UsednSnmAisianuiuinls (Keskin & Koksal, 2019) Boussofiane Dyson kay Thanassoulis (1991) way Parker
(1999) tauod1 Sruumhendnlinsiosniauinvessuuiudstadonmdnguiefuusuanin feidiel i
AMLLANA1UBIAIUsTANS AT TaLau Fedenndesiu Pathomsii wazamy (2008) waw Cooper Seiford wa Zhu
(2011) fiodunedn Srunuveshendnasisnuuldtesninaunisi (5) ewinBambendaiiunnuitla fes1inves
Fuuunmsiesgsinislevdeuteyalulszifiuvesmnuaainiadeudanas iosnduiumendniflvuedn
quiuly avdamalisuuuldanansanenduiumiienaneonaintdadesndnla lae Lin wag Hong (2006) 1Wiuin e

nanNIAszuliasiauiutesluninaewinvesnasiuseninatiadedgn

n > max{x X y,3(x + y)} (5)
AMUuAlA N ADTIUIUNUILNER
X Ap1uIuaLUsUaden1SHEn

y foduiuiiudsnandn
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dwfusumdunsidendauuuiiefusarUszansamidu Martin uag Roman (2001) wugii1in aasvin
audladnvaizveinisudnvemihendndususuusn iewindnvazveinisndng sidunasiddnlunisidendy
wumsleneinsleudendeya Mellielruszavsamimuineenuildagioulszavsamilndidsstunnudy
93¢ Tng Untong (2004) wuziinfindininnisiiansanisdnuaslnsiadianan (Market Structure) sae Tnewndnuay
voslassaimaaduulifulumensudesdulsianysal fuvuiiendedemmfvesdnuaznsudnuuulsinaneuunuse
gurauuuliAsil 8819 The BCC Model & sanunsaduimdinzuuuyszdnianmanadanielddeauuduuy
NAMDULTUADIUIANTSHARWUUL UT U (Increasing Returns to Scale) ka¥NANBUWVIUABYLIANITNAALUUANAS
(Decreasing Returns to Scale) gouiiAuuIzaNNInNn31 The CCR Model ﬁgﬂﬁlﬂuL‘Wiﬂz5ﬂwm:maﬂiﬂiﬂa%’wmm®ﬁ

ANUFINUSAUEN YN THAALALHANDULNUAINNTHARYBIMIIETINA (Carlton & Perloff, 2015)

nsfnuidassdndnanstulideauiusudnumnamdauuulivaneuunusioruiauuulinsfivesauutu
WU 91UT84 Lai kazAny (2015) uag Keskin wag Koksal (2019) fuugiinin Tunsdvesauiudu The BCC Model
wngaunilunniundssdulssansamiteiifunnslasaimaavesauudundusidnvaruredulsiauysal
suifeaunannisifuguaresnings dsaenndeiuninuiiuyes Adler waz Liebert (2014) Forsyth (1984) uaz
Hooper (2002) fiauein auuTulanwEveINITNNYINAINGTTUYIF (Natural Monopoly) suilesnnnuuiavenis
AU Funuan YUIAresNsYeINIA LI LagmsUsevdnduidennainuunanandn (Economies of Scale) F4ms
G’?@%’aé’nLﬂm”mm’ﬂﬁ%’umiﬁqaﬂul,%nﬂiz%ﬂﬂm A91UV83 Vogel (2006b) fnu31 auuuILIANa1LaZIUIALEN
meluannmglslfidnvuznanouunudevuianisuanuuuanas Tusaed Barros wag Dieke (2007) ¥n133n
UsgAnsnmmamadavesauiniudiuiu 31 wisluuszwednd warseeuin msndnvesauniuluussmadaiail
Fnvarlinanouwnurovuiauuulined (Varable Return to Scale) d9us1uvad Assaf (2010) 51891 M AL
aunduluussnasanguia 27 uvs ddnuazranouLusaTLIATILUAAAT (Decreasing Return to Scale) wavly

a d%/ . I3 %
NARBDULNULUULALYU (Increasing Return to Scale) vUusu

U Ay o

wiAderanetuinisdendiuuuiiugiusewing The CCR Model wag The BCC Model 1nideifanaiinis
ﬁ@umé’hLLUUmﬁl,ﬂiwﬁmﬂauﬁam%’a;ﬂaaa'wwial,ﬁ'm (Additive Models) i aurludounnsesasnisfuiaa
Uszdnsnmmanalinvesauiudu onfieeng 1y dakuu Simple Cross-Efficiency (SXEF Model %30 SCE Model) 62
WUU Aggressive Cross-Efficiency (AXEF Model) @ a1.UU Ranked Efficiency (RCCR) 91Uy Radii of Classification
Rankings (GTR) Aukuudiasizinisloudeudayawuy Assurance Region UULWWIAAUEY Analytic Hierarchy Process
(AHP) %58/ 2LUU AHP/DEA-AR Model §i1uU The Slack-based Measure of Efficiency (SBM-DEA Model) fiauuu
Super Efficiency (A&P Model) fauuu Free Disposal Hull (FDH Model) #uuu Non-radial DEA fhuuufionfenusan
Principal Components Analysis (PCA-DEA Model) msﬂix&}]mﬁ(?hLLUUI@EJWmﬁﬂLLUU Bounded Adjusted Measure
(BAM-DEA Model) n3oudunnsly Slack-based Measure of Inefficiency (SBI Centralised DEA Model) WA LUy
fiug1uetns The CCR Model ua The BCC Model fsndlésumsuuzthlunsthnduinldlunssunssuiifeadosdou

ofnufadagiuisnsedl 5 (Ahn & Min, 2014; Barros & Dieke, 2007; Gillen & Lall, 2001; Vogel, 2006b)
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A15199 5 wuamen1siaenyseliuuseansnnmanaiiavesdurn Tuntivg luassanssuaneItag

erld nsUsziluUssansam Fuvumsiieszvinslevdendoyaily
namada
TP WAISIAY The CCR The BCC  shuwuunslasieninisleudeutaya
Uadunisudn HANGR Model Model wuuUszend
Gillen wag Lall (1997) v v
Murillo-Melchor (1999) v v v
Parker (1999) v v v
Sarkis (2000) v v v - @KUy Simple Cross-Efficiency (SXEF
Model #38 SCE Model)
-f MUY Aggressive Cross-Efficiency
(AXEF Model)
- ALUU Ranked Efficiency (RCCR)
- §7WUU Radii of Classification Rankings
(GTR Model)
Gillen wa Lall (2001) v v
Martin wag Roman (2001) v v v
Pels uazAny (2001) v v
Abbott kag Wu (2002) v v v v
Fernandes wag Pacheco (2002) v v v
Bazargan &g Vasigh (2003) v v
Pacheco Way Fernandes (2003) v v
Pels wagany (2003) v v v
Barros wag Sampaio (2004) v v
Sarkis taz Talluri (2004) v v - fuuu Cross-Efficiency
Yoshida ka¥ Fujimoto (2004) v v v
Yu (2004) v v v - MUY Environment-adjusted Effidency
- fLkuU Environment/undesirability-
adjusted DEA
Lin uag Hong (2006) v 4 4 - fUUU Super Efficiency (A&P Model)
- fikuu Free Disposal Hull (FDH Model)
- ¢ lUU Simple Cross-Efficiency (SXEF
Model 38 SCE Model)
Vogel (2006a) v v v
Vogel (2006b) v
Barros wag Dieke (2007) v v v
Barros (2008) v v v
Fung WagAug (2008) v v
Chi-Lok wag Zhang (2009) v v
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o a a a a a a o v '
A19199 5 wuamsmsidendseiliulszansnmnmanaiavesduindunidivdluassunssuiitneatos (s12)

33y nsUsziudsyansnm Fuvumsinszimsloudendeyaild
manaila
#A1se WSy The CCR The BCC fuuumsiasgsinisleudeudeya
Tadunmandn HANGR Model Model wuuUszend
Lam Lazaedy (2009) v v v - $3 U The Slack-based Measure of
Efficiency (SBM-DEA Model)
Assaf (2010) v 4 4 - Fauuufiwannge33 Bootstrapping
Yang (2010) v v v
Yu (2010) v v v - f U The Slack-based Measure of
Efficiency (SBM-DEA Model)
Curi hazanz (2011) v - fauvuiiiannde3% Bootstrapping
Lozano wag Gutiérrez (2011) v v - fluy Non-radial
Tsekeris (2011) v v v
Perelman uag Serebrisky v v v
(2012)
Adler Liebert way Yazhemsky v - fauuuiondeuindn Principal
(2013) Components Analysis (PCA-DEA
Model)
- fwuy Network
Adler Ulki thag Yazhemsky v - AUWUUNITIALUU Bounded Adjusted
(2013) Measure (BAM-DEA Model)
Ahn wag Min (2014) v v v - UL Super-efficiency
Lai wazAnsy (2015) v v v v fuuddenginisleudendeyauuy
Assurance Region UUKLUIAAYDY
Analytic Hierarchy Process (AHP)
W3efluy AHP/DEA-AR Model
Gutiérrez way Lozano (2016) v v - @7 UU Augmented Weighted
Tchebycheff
Ripoll-Zarraga Wag Lozano v - fuuv Slack-based Measure of
(2019) Inefficiency (SBI Centralised DEA Model)
Keskin wag Koksal (2019) v v - fuwuvimsgrinislevdeudayauiuy
Assurance Region UULUIA AV
Analytic Hierarchy Process (AHP)
MS0MIUUY AHP/DEA-AR Model
33U 12 29 27 26 23

AUN: INAITNUNIUITIUNTTY
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uana g Gillen waz Lall (1997) Oum Adler uag Yu (2006) Lai wazAniy (2015) wag Keskin uay Koksal
(2019) p3UBLaLALd1 NMsUsEulszAnsnwmanaiavesaundunsinsanlugmemisinusandn Wesn
Hadomsudnvesmnududunsanpiluszeren Wy msaieddnnemiuagaindiie 4 enmsglagas Msaiiamis
Aty anurenso sy ?z'ﬁﬂ'lﬁﬂ%“uLﬂﬁﬂudauwauﬁumﬂﬁamﬁmﬁmLﬁaamfﬁunumsmamsluiwséy’u?mﬁﬂﬁmﬂ uananil

Barros uay Dieke (2007) Curi uazany (2011) way Tsekeris (2011) Ssosunoifisdnsnii aummideddidmunely

a

nsuiunanaslildun?ign (Output Maximization) sensliuinisisanenistuuasilneasnelinsnensnaues

fog feadun1sdeniiatsaunluguleamandnmizaunitnIsiasamwulafenings

MnmsumMsIInssNiiRseadiuldh msfasandenlifudnidwiluduvesiuustatonandn
LLazG‘hLL‘Uimamﬁmﬁ?u‘iyuaQﬁ’uaﬁ’wmmaqaumﬁuﬁﬁaqmiﬂsuﬁuﬂizﬁw%mwLwﬂﬁﬂ Favnduauaundudidosnns
fonamasdusnudineils Sunuiulsiidiazaunsodulfnndusibu feuiiamesauutuazdmaling
AWIAIUSEANSANTTANLINET WAZanAREETBIRILUUNITIATIZINT aUR BNt oY AR INUsEIAuTaIAIAINY
AaALAReuldMmNNB sty uenindfuusindimadusudsiansoasiounanssuiunulunmsmvesauduld
wnfigniidluduvestiadonsiinuaznandn laomadeniuuunsieseinislevdoudeyatu deyannmanuniu
TN TTULAnIRINsUTEuUsE AV M anaiafuiuminlUAinisiansanlusamesnafusandainnnindade g
wAn MetLdunszdadensnanvesauuduldannsovdsunladldlusserdu 1wy vuavesmisisiu vieennns
flasans Snideauufinnnisiidugiavesauuduibjadunsuimsnuiienanangsgn (Output Maximization) &s
aonfunsuiuulsviensimunaundudanded (Commerdialization) wesnaigludagu lasuuudiassd o
thanl#lunisussiiudinadusuuumsinsginsloudentoyauuuiuguiiauntulag Chames uagan (1978)

wag Banker Wagany (1984) adug luiufwuunuulssgnaldsunisiauiisandediinvesdiuuuiiugiu ddu

]

v

J990udl 9N AWISTIUIULINTDIUILAIUALAINPUNITAIUIUANUSEENT AN 19U DEAP, DEAOS, DEAFrontier, DEA

q

Solver, MaxDEA, pyDEA #38usius Microsoft Excel Agnunsaldladuieaiy

unagUuazdaauanuzdimsunisivelusuinn

nsUssdiunanisaniuiunasenseavussdnsvesauudulasuanuaulaninninsuasi1eusnisves

auudulugimaiedutiug suilownanusinesuvensveeiglamnmsiaumndavasieesesiu auudu

v v
N | N a = YR =2

FereaiinsUTuMliaenSuNSUREULUaDIENNLINADUNNGTA AT AstunuAnuiiigiteniunsiniag

[ a a a =

WannUszansamvesaundudsldsunuaulesgsunsvans Feiuuumsitesginslevdendeyaidund dlu
iwdasdlofildsunUssgndldfatidosnangaduluiesesdoauumaiunslitoyatidriidanguninedosdioly
nMsUssdulsyavsammanadaluguuuudu q e mslideyauuumenmundusuusiidduuumsinsginig
Toudeudoua lnglidndudesodedeyansiiuin fafndutedidalumsinAvdmiunsinuszansamves
auudu Selihuvanlafifuuumslienesinslevieutoyaldsuamuienluissunssuiiioatos dafuunauiied

o

moUszasdlunniauenseukAnuaznguisuduiugiulunseuieduuunsieszinistovdendeyaniuely

92



Chutiphongdech & Vongsaroj, 2020 AN TAIIAAUFIA

Uit 42(2) avuil 164 (uweu-Siguieu 2563) it 73-99

flumsesunewwImensssandldiuuy dmsunseunuAniieldduuuimdunsssandldiuuunmsinseinig

loudoudayadeduasenldannIMumuITIUNTINLY a1ansaesuielaninmi 4 uasiiveasudialuil

Tunmsidendudsindduuumsieneimslevdeudoyarisludusudsiiadonwdnuas dafonananu
wilifdoasuiszyuidainmslisunidudusnouils uasmsldmuusinissamlv §idemsdendaus
thidhiianansnasieunmsuemnisiiiunuresauaduiomniludiuvestafonsndauazdadonandn Tagli
AsUAgUATINTIINIHARTE UG uTaIAAULAE AR A Feiuuniddldannsaduiladouuuitunietiate
wuunen Al Suegiuteyavesaunduiifisvannsadrdsiuazanuaulalunsfinsussdvinmestadens
wAnUszanty vonand SruruaunduildlunsdiunelssdnsamliasisuiuiosswAuly nanfe el
Srunllitfosninaesfeanuinveskasmsgninataderini Wesnduuumsiiesginisleudondeyaliannsauen
sy numhendnuazSuumulniildedsdnou Jiervdmareniausiuiivesnisanuaszansamls
Tnedoyandondliludimvestadoint mnisvannsadnfiudoyauatlideyauuuoynsuian (Time-series Data)

va v <

1o gouilinITedunaiuseaun1siUasunlasuesuss@ns nmmanatinseninegi19aan S1ieAuALdunsn

Y

(Stability) wagiualduresAInzuUUUIEENEAMNUnadaNvaauty Fauliuninanasayyiouniuaiunsalunis

USMsInnsaunndunave

nsusggnaldauuunisinseinisloudoudaya

duiuduniu
- ar a ¢ = o o & a N
AMSLADNAILUUNITILATIEH n1staanalstinign nMsEaNVUIAYBIEUINTY
v v
nslaudaudaya
_ Renssuniaiuny
= P " . -
denldiuunzauny . | . Fruruvesaurutuly
" - Ay : AUy » , ,
ANWUENITHANYD . - - A25dauN11 2-3 W1
N todenisedn HANAR .
gurudu 1y nnsld | ‘ i VDINATIUTEUITAD
The BCC Model ——fnzsunnaTnA wdstiudn

v
H=NaUNIWTIUNTT
N .
AnifvasauIniy

= a a - o °o ¥ w a v v
AN 4 ﬂiaULLUQﬂﬂiunﬂiWQﬁimﬁLaaﬂmuﬂimL°U’ImLLUUﬂ’mLﬂi’w‘lﬂauaau‘uaga

ludiuveamsidendiuuunmsiinseinislevdendeyaty mngidedeanisldduuunsinsginsiovdey

Y

£

JoyauuulszgndlunsUssliuvlssdvsnmmamaiindmsuvaunutu §3deesinisisiiwuy The BCC Model wnldidu

Anvuiiugulunisusediudsednsanmamedavesaundu wnnadAyliun A1udonndossenittoauufsenin

93



Chutiphongdech & Vongsaroj, 2020 AN TAIIAAUFIA

Uit 42(2) avuil 164 (uweu-Siguieu 2563) it 73-99

The BCC Model wagdnumugnisnanvesawiuduifinanauunusevuiauuuiuwls Mol 3deiiunnuwansig

sl va o

sEnineAAziuNUsEANE A nAAwINlagf L uuN TR IginisleudenteyanuuU st nd g IdsauladurtnzLuun

£
va o P

fundldann The BCC Model uanamnifidvannsndonussifiulszaviammmanaiialdinnyumesmsiuiladons
WARLazanan Tuogiunsifemuaulaves@inuiifinisfededunnogdlssewinmsuiudndurestatonsudavie
fsanmsuaniiienandngaan dsananmeudusiweamsmiiunuvesaunudy msUssiiulssansammanada
Tneyjadfugunesnsinusandnaylsdoyaiiiuuselon warannsathlulidsznounsdndulalunisudmsaunaduld
gVl WeSsuiisuiunsussidiulssdvsammanadauuugatisuemsiudadonisudn ot umse
msUfuasutiatenandmvesaundulutinaszesduiuliamnsohld dewmndnvasnmesdnvesauududuns

nasduminlunisldRuamunsddldnalumsneatiedneie

ogslsfinunislisuuumsiesginislevdondoyaiiienuszansammanaiavesauuiudfivsediaien
wandwsilddufiestoyaluamniramindu Fsoradslifsmedmivineuimslunmnusunagniifioadisaa
Ihuseuludausiulfituaundu fafu nsfnyiluswanernafinsanliismsmslieneideyalusuuvududiuia
nnmsUszdulszansammanedevesaunduiianunsoszyieladefidemadeUszansamvosaundu Wy enald
nseenuuuszdeuisiteiilidnuazveimsiesideyaiBsmnin (Qualitative Analysis) LitelWildtesaidsdnainy
fdwladevesauntuuiysenaunisivuaskuiauaundulugmnnsd duagvilvnsiauinanisaiuves

aunuduldfumsuulpnswnudssinuiinedewelUluswan

ANANIsuUsENIA

unanuiludrunilwesmuidnus a191n1599n15N157TEIMAZUINITUUUYININIG AMNITIANISNTS

ol aantududiaimuuimseans 381509 “Airport Technical Efficiency and Innovative Business Models: A

Case of Regional Airports in Thailand” Hl¥guvavaunseAnEUsEliuunANUIaeiny Jeldwddglunisdeli

o

£

ANl danuanysaliasdauatunadninisiiudy Auusihnndussdivunanusdisnanduligideuiuuse

waziaunudguluddvnsvinnelulusuan

94



Chutiphongdech & Vongsaroj, 2020 AN TAIIAAUFIA

Uit 42(2) avuil 164 (uweu-Siguieu 2563) it 73-99

References

Abbott, M., & Wu, S. (2002). Total factor productivity and efficiency of Australian airports. Australian Economic
Review, 35(3), 244-260.

Adler, N., & Liebert, V. (2014). Joint impact of competition, ownership form and economic regulation on airport
performance and pricing. Transportation Research Part A: Policy and Practice, 64, 92-109.

Adler, N., Liebert, V., & Yazhemsky, E. (2013). Benchmarking airports from a managerial perspective. Omegaq,
41(2), 442-458.

Adler, N., Ulku, T., & Yazhemsky, E. (2013). Small regional airport sustainability: Lessons from benchmarking.
Journal of Air Transport Management, 33, 22-31.

Ahn, Y.-H., & Min, H. (2014). Evaluating the multi-period operating efficiency of international airports using data
envelopment analysis and the Malmquist productivity index. Journal of Air Transport Management,
39, 12-22.

Airport Council International. (2017). ACI policy brief: Airport ownership, economic regulation and financial
performance. Canada: Airports Council International.

Andrew, D. (2012). Institutional policy innovation in aviation. Journal of Air Transport Management, 21, 36-39.

Assaf, A. G. (2010). Bootstrapped scale efficiency measures of UK airports. Journal of Air Transport Management,
16(1), 42-44. Doi:10.1016/j.jairtraman.2009.03.001

Assaf, A. G., & Josiassen, A. (2016). Frontier analysis: A state-of-the-art review and meta-analysis. Journal of
Travel Research, 55(5), 612-627.

Banker, R. D., Charnes, A., & Cooper, W. W. (1984). Some models for estimating technical and scale inefficiencies
in data envelopment analysis. Management science, 30(9), 1078-1092.

Barros, C. P. (2008). Airports in Argentina: Technical efficiency in the context of an economic crisis. Journal of
Air Transport Management, 14(6), 315-319.

Barros, C. P., & Dieke, P. U. (2007). Performance evaluation of Italian airports: A data envelopment analysis.
Journal of Air Transport Management, 13(4), 184-191.

Barros, C. P., Liang, Q. B., & Peypoch, N. (2013). The efficiency of French regional airports: An inverse B-convex
analysis. International jounal of production economics, 141(2), 668-674. Doi:https:10.1016/j.ijpe.2012.10.007

Barros, C. P., & Sampaio, A. (2004). Technical and allocative efficiency in airports. International Journal of
Transport Economics/Rivista internazionale di economia dei trasporti, 31(3), 355-377.

Bazargan, M., & Vasigh, B. (2003). Size versus efficiency: A case study of US commercial airports. Journal of Air
Transport Management, 9(3), 187-193. Doi:10.1016/50969-6997(02)00084-4

Boussofiane, A., Dyson, R. G., & Thanassoulis, E. (1991). Applied data envelopment analysis. European Journal

of Operational Research, 52(1), 1-15.

95


https://doi.org/10.1016/j.jairtraman.2009.03.001
https://doi.org/10.1016/j.ijpe.2012.10.007
https://doi.org/10.1016/S0969-6997(02)00084-4

Chutiphongdech & Vongsaroj, 2020 AN TAIIAAUFIA

Uit 42(2) avuil 164 (uweu-Siguieu 2563) it 73-99

Carlton, D. W., & Perloff, J. M. (2015). Modern Industrial Organization. England: Pearson Higher Ed.

Chames, A., Cooper, W. W., & Rhodes, E. (1978). Measuring the efficiency of decision making units. European
Journal of Operational Research, 2(6), 429-444.

Chi-Lok, A. Y., & Zhang, A. (2009). Effects of competition and policy changes on Chinese airport productivity: An empirical
investigation. Jounal of Air Transport Management, 15(4), 166-174. Doi:10.1016/j jairtraman.2008.09.003

Cook, W. D., & Zhu, J. (2008). Data Envelopment Analysis: Modeling Operational Processes and Measuring
Productivity. USA: CreateSpace

Cooper, W. W., Seiford, L. M., & Tone, K. (2006). Introduction to Data Envelopment Analysis and Its Uses: With
DEA-solver Software and References. New York: Springer.

Cooper, W. W., Seiford, L. M., & Zhu, J. (Ed.). (2011). Handbook on Data Envelopment Analysis. New York:
Springer Science & Business Media.

Curi, C., Gitto, S., & Mancuso, P. (2010). The Italian airport industry in transition: a performance analysis. Journal
of Air Transport Management, 16(4), 218-221. Doi:10.1016/j.jairtraman.2009.11.001

Curi, C., Gitto, S., & Mancuso, P. (2011). New evidence on the efficiency of Italian airports: A bootstrapped DEA
analysis. Socio-Economic Planning Sciences, 45(2), 84-93.

Farrell, M. J. (1957). The measurement of productive efficiency. Journal of the Royal Statistical Society. Series
A (General), 120(3), 253-290.

Fernandes, E., & Pacheco, R. R. (2002). Efficient use of airport capacity. Transportation Research Part A: Policy
and Practice, 36(3), 225-238. Doi:10.1016/50965-8564(00)00046-X

Forsyth, P. (1984). Airlines and airports: Privatisation, competition and regulation. Fiscal Studies, 5(1), 61-75.

Fung, M. K. Y., Wan, K. K. H., Van Hui, Y., & Law, J. S. (2008). Productivity changes in Chinese airports 1995-2004.
Transport Research Part E: Logistics Transportation Review, 44(3), 521-542.

Gillen, D., & Lall, A. (1997). Developing measures of airport productivity and performance: An application of data
envelopment analysis. Transportation Research Part E: Logistics and Transportation Review, 33(4), 261-
273.

Gillen, D., & Lall, A. (2001). Non-parametric measures of efficiency of US airports. International Journal of
Transport Economics, 28(3), 283-306.

Graham, A. (2005). Airport benchmarking: A review of the current situation. Benchmarking: An international
Journal, 12(2), 99-111.

Gutiérrez, E., & Lozano, S. (2016). Efficiency assessment and output maximization possibilities of European
small and medium sized airports. Research in Transportation Economics, 56, 3-14.
Doi:10.1016/j.retrec.2016.07.001

Homburg, C. (2001). Using data envelopment analysis to benchmark activities. International Journal of

Production Economics, 73(1), 51-58.

96


https://doi.org/10.1016/j.jairtraman.2008.09.003
https://doi.org/10.1016/j.jairtraman.2009.11.001
https://doi.org/10.1016/S0965-8564(00)00046-X
https://doi.org/10.1016/j.retrec.2016.07.001

Chutiphongdech & Vongsaroj, 2020 AN TAIIAAUFIA

Uit 42(2) avuil 164 (uweu-Siguieu 2563) it 73-99

Hooper, P. (2002). Privatization of airports in Asia. Journal of Air Transport Management, 8(5), 289-300.

Humphreys, 1. (1999). Privatisation and commercialisation: Changes in UK airport ownership patterns. Journal of
Transport Geography, 7(2), 121-134.

Humphreys, I., & Francis, G. (2002). Performance measurement: A review of airports. International journal of
transport management, 1(2), 79-85.

Keskin, B., & Koksal, C. D. (2019). A hybrid AHP/DEA-AR model for measuring and comparing the efficiency of
airports. International Journal of Productivity and Performance Management, 68(3), 524-541.

Kutlu, L., & McCarthy, P. (2016). US airport ownership, efficiency, and heterogeneity. Transportation Research
Part E: Logistics and Transportation Review, 89, 117-132.

Lai, P. L., Potter, A, & Beynon, M. (2012). The development of benchmarking techniques in airport performance
evaluation research. Transportation Journal, 51(3), 305-337.

Lai, P. L., Potter, A, Beynon, M., & Beresford, A. (2015). Evaluating the efficiency performance of airports using
an integrated AHP/DEA-AR technique. Transport Policy, 42, 75-85.

Lam, S. W., Low, J. M., & Tang, L. C. (2009). Operational efficiencies across Asia Pacific airports. Transportation
Research Part E: Logistics and Transportation Review, 45(4), 654-665.

Liebert, V., & Niemeier, H.-M. (2013). A survey of empirical research on the productivity and efficiency
measurement of airports. Journal of Transport Economics and Policy (JTEP), 47(2), 157-189.

Lin, L., & Hong, C. (2006). Operational performance evaluation of international major airports: An application of
data envelopment analysis. Journal of Air Transport Management, 12(6), 342-351.

Lozano, S., & Gutiérrez, E. (2011). Efficiency analysis and target setting of Spanish airports. Networks and Spatial
Economics, 11(1), 139-157.

Martin, J. C., & Roman, C. (2001). An application of DEA to measure the efficiency of Spanish airports prior to
privatization. Journal of Air Transport Management, 7(3), 149-157.

Martin, J. C., Roman, C., & Voltes-Dorta, A. (2009). A stochastic frontier analysis to estimate the relative efficiency
of Spanish airports. Journal of Productivity Analysis, 31(3), 163-176.

Merkert, R., & Mangia, L. (2014). Efficiency of Italian and Norwegian airports: A matter of management or of the
level of competition in remote regions?. Transportation Research Part A: Policy and Practice, 62, 30-
38. D0i:10.1016/j.tra.2014.02.007

Murillo-Melchor, C. (1999). An analysis of technical efficiency and productivity changes in Spanish airports using
the Malmaquist index. International Journal of Transport Economics, 26(2).

Oum, T. H., Adler, N., & Yu, C. (2006). Privatization, corporatization, ownership forms and their effects on the
performance of the world's major airports. Journal of Air Transport Management, 12(3), 109-121.

Oum, T. H, Yan, J,, & Yu, C. (2008). Ownership forms matter for airport efficiency: A stochastic frontier

investigation of worldwide airports. Journal of Urban Economics, 64(2), 422-435.

97


https://doi.org/10.1016/j.tra.2014.02.007

Chutiphongdech & Vongsaroj, 2020 AN TAIIAAUFIA

Uit 42(2) avuil 164 (uweu-Siguieu 2563) it 73-99

Oum, T. H, Yu, C,, & Fu, X. (2003). A comparative analysis of productivity performance of the world's major
airports: Summary report of the ATRS slobal airport benchmarking research report—2002. Journal of
Air Transport Management, 9(5), 285-297.

Pacheco, R. R., & Fernandes, E. (2003). Managerial efficiency of Brazilian airports. Transportation Research Part
A: Policy and Practice, 37(8), 667-680. Doi:10.1016/50965-8564(03)00013-2

Parker, D. (1999). The performance of BAA before and after privatisation: A DEA study. Journal of Transport
Economics and Policy, 133-145.

Pathomisiri, S. (2006). Assessment of productive efficiency of airports (Doctoral of Philosophy). University of
Maryland, College Park.

Pathomsiri, S., Haghani, A., Dresner, M., & Windle, R. (2008). Impact of undesirable outputs on the productivity
of US airports. Transport Research Part E: Logistics Transportation Review, 44(2), 235-259.

Pels, E., Nijkamp, P., & Rietveld, P. (2001). Relative efficiency of European airports. Transport Policy, 8(3), 183-192.

Pels, E., Nijkamp, P., & Rietveld, P. (2003). Inefficiencies and scale economies of European airport operations.
Transportation Research Part E: Logistics and Transportation Review, 39(5), 341-361.

Perelman, S., & Serebrisky, T. (2012). Measuring the technical efficiency of airports in Latin America. Utilities
Policy, 22, 1-7. Doi:10.1016/].jup.2012.02.001

Ripoll-Zarraga, A. E., & Lozano, S. (2019). A centralised DEA approach to resource reallocation in Spanish airports.
Annals of Operations Research, 1-32. Doi:10.1007/510479-019-03271-6

Sarkis, J. (2000). An analysis of the operational efficiency of major airports in the United States. Journal of
Operations management, 18(3), 335-351.

Sarkis, J., & Talluri, S. (2004). Performance based clustering for benchmarking of US airports. Transportation
Research Part A: Policy and Practice, 38(5), 329-346. Doi:10.1016/j.tra.2003.11.001

Scotti, D., Malighetti, P., Martini, G., & Volta, N. (2012). The impact of airport competition on technical efficiency:
A stochastic frontier analysis applied to Italian airport. Journal of Air Transport Management, 22, 9-15.
Doi:10.1016/}.jairtraman.2012.01.003

Tsekeris, T. (2011). Greek airports: Efficiency measurement and analysis of determinants. Journal of Air Transport
Management, 17(2), 140-142. Doi:10.1016/j.jairtraman.2010.06.002

Untong, A. (2004). DEAP 2.1 Manual for Efficiency Analyzing by Data Envelopment Analysis. Chiangmai: Social
Research Institute.

Vogel, H.-A. (2006a). Airport Privatisation: Ownership Structure and Financial Performance of European
Commercial Airports. Competition and Regulation in Network Industries, 1(2), 139-162.
Doi:10.1177/178359170600100203

Vogel, H.-A. (2006b). Impact of privatisation on the financial and economic performance of European airports.

The Aeronautical Journal, 110(1106), 197-213.

98


https://doi.org/10.1016/S0965-8564(03)00013-2
https://doi.org/10.1016/j.jup.2012.02.001
https://doi.org/10.1016/j.tra.2003.11.001
https://doi.org/10.1016/j.jairtraman.2012.01.003
https://doi.org/10.1016/j.jairtraman.2010.06.002

Chutiphongdech & Vongsaroj, 2020 AN TAIIAAUFIA

Uit 42(2) avuil 164 (uweu-Siguieu 2563) it 73-99

Wojcik, V., Dyckhoff, H., & Clermont, M. (2018). Is data envelopment analysis a suitable tool for performance
measurement and benchmarking in non-production contexts? Business Research, 1-37.

Yang, H.-H. (2010). Measuring the efficiencies of Asia-Pacific international airports—parametric and non-
parametric evidence. Computer and Industrial Engineering, 59(4), 697-702.

Yoshida, Y., & Fujimoto, H. (2004). Japanese-airport benchmarking with the DEA and endogenous-weight TFP
methods: Testing the criticism of overinvestment in Japanese regional airports. Transport Research Part
E: Logistics Transportation Review, 40(6), 533-546.

Yu, M.-M. (2004). Measuring physical efficiency of domestic airports in Taiwan with undesirable outputs and
environmental factors. Journal of Air Transport Management, 10(5), 295-303. Doi:10.1016/j jairtraman.2004.04.001

Yu, M.-M. (2010). Assessment of airport performance using the SBM-NDEA model. Omega, 38(6), 440-452.
Doi:10.1016/j.0mega.2009.11.003

99


https://doi.org/10.1016/j.jairtraman.2004.04.001
https://doi.org/10.1016/j.omega.2009.11.003

