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Overview
Economic diversification is a top priority for Saudi Arabia under Saudi Vision 2030, the government’s national development masterplan, which sets ambitious targets for the growth of the Kingdom’s non-oil industries. This includes making the country a global player in logistics by enhancing the freight transport sector and associated value chain while confronting the related challenges posed by climate change. Transport policy measures can contribute to these objectives. Currently, the Saudi freight transport network is predominantly served by one mode, road freight. The lack of a robust multi-modal freight system undercuts Saudi Arabia’s ability to meet its objectvies for the sector and contributes to the levels of carbon emissions from the transport sector in the country. This study applies the KAPSARC Transport Analysis Framework to address the heterogeneity of urban, regional and inter-regional areas by analyzing socioeconomic and spatial differences to quantify the likely impacts of different types of policies on fuel consumption, carbon dioxide (CO₂) emissions, and freight tonnage moved. Two scenarios are explored, the first, applying an infrastructure policy of developing a railway line which connects the west coast with the existing railway network in the center/east of the country. The second scenario explores applying regulations to reduce fuel consumption. 
Methods
The KAPSARC Transport Analysis Framework (KTAF) methodology integrates five analytic steps to run a into an online network analysis visual application. First, it combines NTL satellite images with indicators of employment and employment productivity to infer economic and human activity data, segregated for the purposes of this study by different profiles of urban centers. Second, it analyzes this data in an aggregate four-step transport demand model where generation and distribution of trips are calculated. Third, KTAF employs an approach known as ASIF (activity, modal share, energy intensity, carbon intensity of fuel), initially developed by Schipper et al. (2001), to estimate energy consumed and emissions from transport. Fourth, it applies an avoid, shift, and/or improve approach (A-S-I) approach for setting policy measures. This approach focuses on demand-side policy measures that create sustainable transport system design. It focuses on reducing the use of high-emitting transport modes, shifting toward more environmentally friendly modes and optimizing the operational and technological efficiency of transport modes (Bongardt et al. 2019). Finally, KTAF conducts an impact assessment of the environmental, economic and social outcomes of freight movement. 
Results

The findings of the study showcase the potential effectiveness of measures to increase logistics efficiency, reduce emissions of greenhouse gases and other pollutants, and diminish the consumption of fuel for freight transport activities. The results indicate that Saudi Arabia can achieve the largest reduction in CO₂ emissions by combining regulatory and pricing policies with an infrastructure buildout that focuses on increased accessibility to existing major logistical areas in the Kingdom. Additionally, a more robust multi-modal freight system will reduce road congestion and associated maintenance costs. 
Conclusions
Saudi Arabia’s transport sector can play an important role in facilitating the country’s efforts to diversify its economy. This study offers empirical insights into transport and infrastructure policies in Saudi Arabia, building on the EU Commission’s urban/region profile typologies approach to quantify the impacts of transport regulations. It sheds light on how transport regulations can help rationalize fuel consumption and reduce greenhouse gas emissions and other air pollutants in the Kingdom. Utilizing the KTAF process, beginning with inferring economic and human activity data by combining NTL satellite images and economic indicators of employment and employment productivity. Next, an analysis of the data is conducted with an aggregate four-step transport demand model, afterwhich an ASIF approach is applied to these results. Finally, an A-S-I approach is utilized to set policy measures. The analysis considers two scenarios for Saudi Arabia. Scenario 1 looks at the effects of implementing an infrastructure policy of developing the Landbridge project connecting Makkah Province to the Eastern Province through Riyadh. Scenario 2 combines the Landbridge infrastructure development with regulations to reduce fuel consumption: diesel fuel price reform and environmental charges. The results demonstrate the considerable impact infrastructure development and transport policy measures can have on fuel consumption in freight activities in Saudi Arabia. The study showcases the potency of combining different policy approaches to increase the efficiency of freight transport activities, reduce emissions of GHG and other pollutants, and decrease fuel consumption in freight transport activities while developing critical transport infrastructure that can help the Kingdom meet its 2030 economic reform targets. 
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