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This study evaluates the impact of operational analytics tools on airport operations
efficiency in Saudi Arabia over the period 2022-2024, utilizing official data from the General
Authority of Civil Aviation (GACA) through the comprehensive Airport Total Quality
Service (ATQS) evaluation program. Employing a comparative quantitative methodology—
encompassing descriptive time-series analysis, multiple OLS regression, structural equation
modeling (SEM), and Data Envelopment Analysis (DEA) with both CCR and BCC models—
the study examined 25 Saudi airports across five operational categories, representing
approximately 88% of airports enrolled in the GACA evaluation program. Findings confirm
a statistically significant positive relationship between operational analytics indicators and
overall airport performance (R? = 0.94, p < 0.01). Critically, the study identifies facilities
quality as the most significant mediating variable in translating operational efficiency into
actual passenger satisfaction (r = 0.55, p < 0.05), a relationship that becomes particularly
pronounced once operational efficiency reaches its ceiling (100%). This study is the first to
document empirically the phenomenon of "operational saturation" in the Gulf context,
wherein further improvements in operational efficiency yield diminishing returns on
passenger satisfaction unless accompanied by commensurate upgrades in physical facilities.
Analysis of variance (ANOVA) confirmed statistically significant performance disparities
across the five airport categories (F = 3.84, p = 0.017). These findings carry direct
implications for evidence-based resource allocation aligned with Saudi Vision 2030 aviation
sector targets.

Keywords: Operational analytics, airport efficiency, passenger satisfaction, Data
Envelopment Analysis, Saudi airports, comprehensive quality evaluation.
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Overall Operational Facilities Passenger Complaint

Score Efficiency Quality Satisfaction Resolution

Operational
0.72%* 1.00** 0.45 0.58*
Efficiency
Facilities
Qual 0.68%* 0.45 1.00** 0.55*
uality
Passenger
0.85%* 0.58* 0.55* 1.00**
Satisfaction
Complaint
0.71** 0.48 0.65%*
Resolution

Note: ** p<0.01 (highly significant) | * p<0.05 (significant) | No marker = not significant
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Abstract : jaliial
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Ohelall Lalall Ligl) (e By0la drany @il aladiuly @lldg 2024 ) 2022 (e sieall 550l DA Loagand)
lagie Luhall cindiel L(ATQS) @had) cless s3sa) Jalll aniill zaliny aa (GACA) (5352} 2
((SEM) Sl ¥ alaally Aadaig «(OLS) aaxia lanil gz 3latg eduia)ll Judiaal) Liomg Sulas St o i ToaS
e Aeise Lagen Dlkas 25 (e die e elldy BCC5 CCR (;adsesy (DEA) il Cilie Jylas e Sl
35ns bl Cuyehal L malind) 8 da)aal) dnsaad) CUaall dagliia (e %88 dans Lo Jia Ll il et
Baga of i€ LS el SN ey Ll Jalaill Cpdise on ddle ddlas) ANa @il )l de
r=) opilad) gal lad Loy ) Al 5ol Jigas 3 il €Y1 dasgll il i cileadlly il
G o)) Al 8 el il salh e deld aals Gy Jof Al fgy (p < 0.05 <0.55
Lol il Baga Llae Jatl %100 Lo Lgegly die Gjdlasall Liay oAbl 50USH gl 5,080 aaljs
) Caiia 3 cchlaall (el Al bl Wgale Legs Uil duhyall ciaa)y LS Lull €)as Laias,s
235 . (%24.9) Kre (ot sa Jaen ol AN L) Ciia s G ((%89) ddlen] oI das e Al
Lagraadl dupall ASLeal) L) Cliagise aeal EuaSl ANY) ) 5atise 3]y didee Ciluags daghiie dufll
sl ekl ¢ U & 2030
Chlad) cbilal) Calie Jias ¢piladl Ly cchlad) 50US ¢l sl :dalidall clalsl)

This study evaluates the impact of operational analytics tools on airport operations
efficiency in Saudi Arabia over the period 2022-2024, utilizing official data from the General
Authority of Civil Aviation (GACA) through the comprehensive Airport Total Quality
Service (ATQS) evaluation program. Employing a comparative quantitative methodology—
encompassing descriptive time-series analysis, multiple OLS regression, structural equation
modeling (SEM), and Data Envelopment Analysis (DEA) with both CCR and BCC models—
the study examined 25 Saudi airports across five operational categories, representing
approximately 88% of airports enrolled in the GACA evaluation program. Findings confirm
a statistically significant positive relationship between operational analytics indicators and
overall airport performance (R? = 0.94, p < 0.01). Critically, the study identifies facilities
quality as the most significant mediating variable in translating operational efficiency into
actual passenger satisfaction (r = 0.55, p < 0.05), a relationship that becomes particularly
pronounced once operational efficiency reaches its ceiling (100%). This study is the first to
document empirically the phenomenon of "operational saturation" in the Gulf context,
wherein further improvements in operational efficiency yield diminishing returns on
passenger satisfaction unless accompanied by commensurate upgrades in physical facilities.
Analysis of variance (ANOVA) confirmed statistically significant performance disparities
across the five airport categories (F = 3.84, p = 0.017). These findings carry direct
implications for evidence-based resource allocation aligned with Saudi Vision 2030 aviation
sector targets.

Keywords: Operational analytics, airport efficiency, passenger satisfaction, Data
Envelopment Analysis, Saudi airports, comprehensive quality evaluation.
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