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The Impact of Digital Transformation and Atrtificial Intelligence on Economic Complexity: A Panel

Data Analysis of Middle East and North Africa (MENA) Countries, 2015-2023
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Abstract:
This study aims to analyze the impact of digital transformation and artificial intelligence on economic complexity
in the Middle East and North Africa (MENA) region during the period 2015—2023. Unit root tests indicate that all
variables are non-stationary at level but become stationary at first difference, implying that they are integrated of
order one I(1). The Pedroni cointegration test confirms the existence of along-run equilibrium relationship among
the variables, which justifies the estimation of a dynamic panel model.
In the long run, the results show that artificial intelligence increases economic complexity by 0.17% following a
1% rise in Al publications. Internet penetration contributes 0.006%, while economic openness raises economic
complexity by 0.12%. In the short run, the effects are also positive but of smaller magnitude. Therefore,
strengthening Al research, expanding digital infrastructure, and promoting economic openness contribute to
enhancing economic complexity and improving competitiveness.
Keywords: Economic Complexity; Digitalization; Artificial Intelligence; MENA Countries; Panel Data Models
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Correlated Random Effects - Hausman Test
Pool: POOOL
Test cross-section random effects

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.

Cross-section random 30.692138 3 0.0000
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Dependent Variable: D(ECI)

Method: ARDL

Date: 01/20/26 Time: 18:53

Sample: 2016 2023

Included observations: 136

Number of cross-sections: 17

Max. dependentlags: 1 (Fixed)

Fixed-lag linear regressors: AIP OPENNESS IPR
Deterministics: Restricted constant and no trend (Case 2)
Selected model: PMG(1,1,1,1)

Variable Coefficient Std. Error t-Statistic Prob.

Long-run (Pooled) Coefficients

AP 0170235  271E-06  86.79574  0.0000
OPENNESS 0.120557  7.20E-06  77.38908  0.0000
IPR 0.006809  4.06E-05 167.5101  0.0000

C -0.356813  0.002675 -133.3973  0.0000

Short-run (Mean-Group) Coefficients

COINTEQ -0.138735  0.081709 -2.697929  0.0018
D(AIP) 0.090552  0.000730  3.757349  0.0001
D(OPENNESS) 0.054594  0.002957  3.553709  0.0004
D(PR) 0.001631  0.004910  0.332186  0.7403
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