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cussslls 22 16.9 16.9 16.9
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Valid 33l gepd 14 10.8 10.8 10.8
Bida 331 gapd 17 131 131 238
oo 33 254 254 49.2
39! g% 49 37.7 37.7 86.9
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Valid = 38lge e 17 13.1 131 131
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éé‘yj}'.é 24 18.5 18.5 18.5
Budo Bilge p2 18 13.8 13.8 323
Ll=a 17 13.1 131 454
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Léé‘}‘“ 55 42.3 42.3 87.7
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Total 130 100.0 100.0
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Bdlse st 22 16.9 16.9 16.9
Bdn Gilse n2 14 10.8 10.8 27.7
Ll=a 27 20.8 20.8 48.5
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Léé‘}‘“ 47 36.2 36.2 84.6
Bude 3dlge 20 15.4 15.4 100.0
Total 130 100.0 100.0
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B9lge Al 23 17.7 17.7 17.7
Budn 3olse Al 26 20.0 20.0 37.7
Ll=a 16 12.3 12.3 50.0
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Léé‘}‘“ 48 36.9 36.9 86.9
Bl @3‘3./; 17 13.1 131 100.0
Total 130 100.0 100.0
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Frequency Percent Valid Percent Cumulative Percent

éé‘yﬂ.é 22 16.9 16.9 16.9
Budn 3olse Al 13 10.0 10.0 26.9
dulses 20 15.4 15.4 42.3
Valid
5lse 52 40.0 40.0 82.3
Bl @3‘3./; 23 17.7 17.7 100.0
Total 130 100.0 100.0
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Frequency Percent Valid Percent Cumulative Percent

Valid = 3élge e 27 20.8 20.8 20.8
Bide 33l9e s 19 14.6 14.6 35.4
dulee 1 8.5 8.5 43.8
B3l 52 40.0 40.0 83.8
Blda 3390 21 16.2 16.2 100.0
Total 130 100.0 100.0

Y1y L salls jaaii jlaall S daniiusall o sleall L ol 515 Lalsi¥ ilan Y] Ciomgll -] [ snd)

65




ol AN | 5,208 g gl

Percent

alsa e suin salge SLEN il sa st zalsa

AR g A8 gh gall

Y] 5 55 gally fuali jlaal] 6 darsiveal] Cilo sleal Lo o oS5 Lalsi¥ ilyall Jiiail) 110 (a5l s )
Auadl olyshall 4815l 690 USan 2ady )l Aadai¥l Cquns @iy 11
17) %13.1 38l Loty <Az leiSall Sl paall 4815l allamly tilioed 2uad Il Aabas¥ll o e 152815 ()liw 50) %38.5 i J) gl pis
2 (B5lie 22) %16.9 sutsl Loty cBudiy (Bl 23) %17.7 (apley clls e (E)lie 18) %13.8 3alsy of (Lilall § Budn (K)liue
planly JE5Y 18 LTy Bole 1asd allasll ulidys o J) 1da il Soyles

atl) lyglatll 4815k (6593 JSChn Tpad I Bolas¥) s oy

Frequency Percent Valid Percent Cumulative Percent

éé‘yﬂ.é 18 13.8 13.8 13.8
Budn 3olse Al 23 17.7 17.7 315
dulses 22 16.9 16.9 48.5
Valid
39lsa 50 385 385 86.9
Bl @3‘3./; 17 13.1 131 100.0
Total 130 100.0 100.0
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Valid = 3élse pe 20 15.4 15.4 15.4
Bud 38lge s 23 17.7 17.7 33.1
RUE 15 115 1.5 44.6
33150 48 36.9 36.9 815
Badn 38lse 24 185 185 100.0
Total 130 100.0 100.0
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Frequency Percent Valid Percent Cumulative Percent

éé‘yﬂ.é 28 215 21.5 21.5
Budn 3olse Al 17 131 131 34.6
dulses 17 131 131 47.7
Valid
305 45 346 34.6 82.3
Bl @3‘3./; 23 17.7 17.7 100.0
Total 130 100.0 100.0
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éé‘yﬂ.é 19 14.6 14.6 14.6
Budn 3olse Al 25 19.2 19.2 338
dulses 22 16.9 16.9 50.8
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5lse 49 37.7 37.7 88.5
Bl @3‘3./; 15 11.5 11.5 100.0
Total 130 100.0 100.0
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Frequency Percent Valid Percent Cumulative Percent

Valid  33lge ne 24 18.5 18.5 18.5
Bide 33l9e s 14 10.8 10.8 29.2
dulea 24 18.5 18.5 47.7
B3l 49 37.7 37.7 85.4
Blda 3390 19 14.6 14.6 100.0
Total 130 100.0 100.0
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Frequency Percent Valid Percent Cumulative Percent

éé‘yﬂ.é 21 16.2 16.2 16.2
Budn 3olse Al 14 10.8 10.8 26.9
dulses 21 16.2 16.2 431
Valid
5lse 50 385 38.5 81.5
Bl @3‘3./; 24 18.5 18.5 100.0
Total 130 100.0 100.0

Dad ) Jslal) fashsi sas g gl it o 460 il ilaas Y1 Cioa ol ] 7 Jsan)

71




Aoyl st

Percent

walaa suby galga dle il sa s 38l sa

eI, gl

Lo ) sl et ses (5 sl sl Sl 4 ] Al] i) ] s 50 s )
oxbdl Wglie § adaid) clas¥l Jlas 3 il Jg=itdl pale 17
25) %19.2 331 Laisy «iliad! Wolia 3 Auliriadll ellas¥ Julas 1) oo gl Jometdl o e 152815 (K Lo 45) %34.6 o)1 J) gl i
Edge (Lased 24) %18.5 gl ey (5uda (§)Li 14) %10.8 (oleg cells e (Gazs 22) %16.9 3815y @ cJalall § 5y (K5l
didlas § rSSade (rSHLadl pamy Il ¥ ono § Auliaad) elas¥l jass 3 Gla Bes caaly (0801 Jomall o J) bl sda 5id .1 3ylee
ALK

i) Wglie 3 alch A o3y a3 3,0 Jomtll ealua

Frequency Percent Valid Percent Cumulative Percent

Valid  33lge ne 22 16.9 16.9 16.9
Bod Bdlse pe 14 10.8 10.8 27.7
sl 24 185 185 46.2
33190 45 346 34.6 80.8
Blda 3390 25 19.2 19.2 100.0
Total 130 100.0 100.0
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Valid  33lge e 15 115 15 1.5
Bide 33l9e s 28 21.5 215 331
dulea 13 10.0 10.0 431
B3lge 49 37.7 37.7 80.8
Bdn 38 25 19.2 19.2 100.0
Total 130 100.0 100.0
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N %
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Chi-Square Tests
Value df Asymptotic Significance (2-sided)

Pearson Chi-Square 38.647¢ 16 .001

Likelihood Ratio 37545 16 .002

Linear-by-Linear Association 2.801 1 .094
N of Valid Cases 130

a. 15 cells (60.0%) have expected count less than 5. The minimum expected countis 1.72.
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Symmetric Measures

Approximate
Value = Asymptotic Standard Error*  Approximate T

Significance
Interval b
4 Pearson'sR = .147

.091 1.685 .094¢
Interval
Ordinal by Spearman
162 .093 1.857 .066¢
Ordinal Correlation
N of Valid Cases 130

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.
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Chi-Square Tests

Value df Asymptotic Significance (2-sided)

Pearson Chi-Square 46.336* 16 .000

Likelihood Ratio 48.535 16 .000

Linear-by-Linear Association 55 1 .694
N of Valid Cases 130

a. 14 cells (56.0%) have expected count less than 5. The minimum expected countis 1.72.
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Symmetric Measures

Asymptotic Approximate Approximate
Value
Standard Error? Tb Significance
Interval by
Pearson's R .035 .098 .392 .696°¢
Interval
Ordinal by Spearman
041 .099 462 .645¢
Ordinal Correlation
N of Valid Cases 130
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a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.
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Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear Association

N of Valid Cases

Chi-Square Tests

Value df Asymptotic Significance (2-sided)
44.663* 16 .000
49.227 16 .000
4.829 1 .028
130

a. 14 cells (56.0%) have expected count less than 5. The minimum expected count s 1.62.
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Interval by .
Pearson's R
Interval
Ordinal by Spearman
Ordinal Correlation

N of Valid Cases

b. Using the asymptotic standard error assuming the null hypothesis.

Symmetric Measures

Asymptotic Approximate
Value
Standard Error® ™
193 .091 2.231
.205 .092 2.370
130

a. Not assuming the null hypothesis.

c. Based on normal approximation.
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ANOVA*
Source Sum of Squares df ~ Mean Square F Sig.
Regression 22.001 12 1.833 1.367 191
Residual 156.891 117 1.341
Total 178.892 129

8,]l.Js=xla. Dependent Variable:
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el Julas  mddl aldee. el 48y g . le ] 2. Jolasb. Model: (Intercept),
Ll pal] ol puiiel pola Y1 Cplail) Lls533 sl
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Bayes Factor Model Summary*®
Bayes Factor R RSquare Adjusted R Square = Std. Error of the Estimate
.000 351 123 .033 1.16
a. Method: JZS
ol Julas, il sldae sl a8y gl | N1 Jdash. Model: (Intercept),
c. Bayes factor: Testing model versus null model (Intercept).
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Bayesian Estimates of Error Variance?®

Posterior 95% Credible Interval
Parameter
Mode Mean Variance LowerBound UpperBound
Error variance = 1.318 1.364 .033 1.054 1.764

a. Assume standard reference priors.
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Abstract:

This study examines the impact of digital transformation on operational efficiency in air cargo handling
operations within Saudi Arabian airports. Considering the rapid technological advancements and the strategic
objectives of Saudi Vision 2030, digital transformation has become a critical enabler for enhancing logistics
performance and strengthening the Kingdom’s position as a global logistics hub. The research aims to analyze
the relationship between digital transformation dimensions—such as automation, reduction of paper-based
procedures, system integration, and real-time tracking—and key indicators of operational efficiency, including

processing speed, accuracy, cost efficiency, coordination, and customer satisfaction.

A quantitative research approach was adopted using a descriptive-analytical design. Data were
collected through structured questionnaires distributed to 130 employees working in air cargo operations
across major Saudi airports. Statistical techniques including descriptive statistics, Chi-square tests, correlation

analysis, ANOVA, and regression analysis were applied using SPSS to test the study hypotheses.

The findings reveal a generally positive perception of digital transformation initiatives and their
contribution to improving operational efficiency. Results indicate that digital systems have significantly
enhanced cargo accuracy, reduced operational errors, improved response time, and strengthened coordination
between departments. However, regression and Bayesian analyses suggest that while digital transformation
shows positive effects, the strength of the relationship between specific operational variables and overall digital
transformation remains moderate. This implies that additional organizational, strategic, and human factors

may influence the effectiveness of digital initiatives.
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The study concludes that digital transformation plays a vital role in improving air cargo operational
efficiency in Saudi airports. Nevertheless, its success depends on integrated infrastructure, continuous system

upgrades, skilled workforce development, and strong managerial support.
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