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Abstract  

The interaction between sustainable transport infrastructure and the dynamics of the regional 

economy is inseparable, as this interconnection is a key engine for promoting growth and 

development. In this context, the transformative role of artificial intelligence in building more 

accurate and efficient predictive economic models is highlighted. Analysis of the economic impacts 

of various modes of transport—such as roads, railways, sea and Air Transport—shows their 

importance in enhancing spatial interconnection, reducing costs and stimulating productive sectors. 

Applied studies rely on analytical frameworks such as cost-benefit analysis and computational 

general equilibrium models to assess economic impact. Advanced artificial intelligence 

technologies, including transformer models and unified learning, also contribute to improving the 

accuracy of forecasting economic trends. Case studies from Brazil, India, South Africa and Japan 

supported these findings, emphasizing the importance of integrating traditional methods and smart 

technologies in supporting policy-making and achieving innovation-based Sustainable 

Development. 
Key words: sustainable transport, artificial intelligence, regional economic growth, predictive 

modeling, cost-benefit analysis, Arithmetic General Balance, sustainable development. 

 
 المستخلص

 العلقة هذه تمث ل إذ ينفصل، لا تفاعلا  يُعد   الإقليمي الاقتصاد وديناميكيات المستدام للنقل التحتية البنية بين التفاعل إن
 تنبؤية اقتصادية نماذج بناء في الاصطناعي للذكاء التحويلي الدور يبرز السياق، هذا وفي. والتنمية النمو لتعزيز أساسياا محركاا

—والجوي البحري والنقل الحديدية والسكك الطرق مثل—المختلفة النقل لأنماط الاقتصادية الآثار تحليل ويُظهر. وكفاءة دقة أكثر
 تحليلية أطر على التطبيقية الدراسات وتعتمد. الإنتاجية القطاعات وتحفيز التكاليف، وخفض المكاني، الترابط تعزيز في أهميتها

 المتقدمة، الاصطناعي الذكاء تقنيات تسهم كما. الاقتصادي الأثر لتقييم المحوسبة العام التوازن ونماذج المنفعة–التكلفة تحليل مثل
د، والتعلم( Transformers) المحو لات نماذج ذلك في بما  دعمت وقد. الاقتصادية بالاتجاهات التنبؤ دقة تحسين في الموح 

 دعم في الذكية والتقنيات التقليدية الأساليب دمج أهمية مؤكدةا  النتائج، هذه واليابان أفريقيا وجنوب والهند البرازيل من حالة دراسات
 .الابتكار على القائمة المستدامة التنمية وتحقيق السياسات صنع

 المنفعة،–التكلفة تحليل التنبؤية، النمذجة الإقليمي، الاقتصادي النمو الاصطناعي، الذكاء المستدام، النقل الكلمات المفتاحية:
 .المستدامة التنمية الحسابي، العام التوازن
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development 

of transport infrastructure, which has become a key pillar in supporting 

flourished through the Silk Road, Transport 

Systems have facilitated the movement 

modern logistics and rapid means of Transportation, the prospects for 

economic In 

the modern context, transport is no longer just a traditional means, but has become 

global crises, such as 

epidemics and natural disasters. Recent estimates indicate that a 

infrastructure, reflecting its transformative 

importance in the modern economy. (Khan 

more complicated 

due to the intersection of multiple factors, most notably digital 

changes. In this framework, traditional 

economic models, such as cost-benefit 

for evaluating infrastructure investments. However, these models face 

increasing characterize 

modern economies. For example, linear regression models may be 

mobility, and the level of technological progress. 

(Wu et al, 2026) The increasing 

limitations of traditional tools in analyzing unstructured and real-time data, leading to 

In the face of these challenges, artificial intelligence has emerged as an 

Economic Analysis. Machine 

learning techniques, transformer models, and federated 

patterns, and simulate entangled scenarios. (ITF, 2023) Thanks 

to these capabilities, 

chain disruptions—can be integrated into predictive models that contribute to 

Applied experiments have 

shown that the adoption of artificial intelligence in 

enhances the ability of policy makers to proactively direct 

investments, in line with 

In addition, artificial intelligence contributes to the integration of sustainability 

enabling the alignment of 

transport policies with global climate goals. The 

challenges, as forecasts indicate that the transport sector's emissions 

may rise in the 

efficiency of transport systems are an additional challenge, as some regions suffer 

countries. Hence, there is a 

need to adopt a dual approach that combines improving 

investment in sustainable transport alternatives, such as 

electric railways and low-

examine the 

role of sustainable transport in supporting regional economic growth, 

economic models. The study is based on a 

comparative analysis of four regional cases 

Japan. These cases demonstrate the diverse roles that transport 

systems play in 
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smart technologies in the development of ports and logistics in Japan, enhancing the 

transport systems 

contribute to regional economic growth to varying degrees, and the 

accuracy and effectiveness of traditional economic 

models in supporting decision-

employed that combine traditional economic methods and artificial intelligence 

The second section deals with the analysis of the economic effects of various 

and air transport. The 

third section reviews the experimental models used, such as 
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ensure 

robustness and comparability. 

Table 2. Model Parameters and Calibration 

Parameter Description Value 

  Capital elasticity 0.35 

  Labor elasticity 0.55 

  Energy contribution 0.10 

  Emission penalty 0.05 

Source: Prepared by the Author. 

3.7 Case Study Integration 
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This section aims to provide an empirical verification of the proposed hybrid economic 

framework based on the integration of artificial intelligence, through the use of simulation 

techniques and artificial data modeling to enhance its applied robustness. Due to the limited 

availability of real-world data, especially in developing economies, the study adopted a systematic 

experimental design that simulates dynamic interactions between economic, environmental and 

technological dimensions close to reality. In this section, the experimental validation of the 

efficiency of the suggested model is carried out through the assessment of the accuracy of its 

forecasts, its sensitivity to changes in key parameters, as well as the testing of its effectiveness in 

various policy settings. For this purpose, an artificial longitudinal dataset has been created for the 

period (2015-2024) that reflects the interaction of the economic, environmental, and technological 

factors in the real world. The artificial database comprised the main indices of GDP, capital, labor 

force, energy consumption, CO2 emissions, investments in the transport sector, and AI-powered 

productivity index. 

The practical application was based on three main axes: the use of the extended Cobb–

Douglas production function, the use of LSTM networks for time series analysis, in addition to 

building a hybrid model combining economic methods and artificial intelligence techniques. Three 

different scenarios were also tested that clearly showed that the integration of artificial intelligence 

and sustainable transport policies leads to the best results in terms of promoting economic growth 

and reducing emissions. The sensitivity analysis confirmed that AI-based productivity is the most 

influential factor in output growth, followed by investments in transport, while rising emissions 

negatively affect economic performance. Also, the results of an applied simulation of one of the 

developing economies showed the possibility of achieving tangible improvements in output and 

logistical efficiency in parallel with reducing emissions. Overall, the results confirm the superiority 

of the hybrid model and its ability to support sustainable development analysis and policies. 

Table 6. Empirical Results 

GDP Capital Labor Energy CO2 Transport 

Inv. 

AI-TFP 

150 90 55 45 28 30 1.08 

160 95 57 47 27 35 1.12 

175 100 60 50 25 40 1.18 
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