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Abstract 

This study investigates the methods of reducing and optimizing transportation costs in 

automobile transport using logistics and digital modeling approaches. The article analyzes the 

structure of transportation costs, methods of route optimization, vehicle load consolidation, and 

the use of software tools for cost prediction and management. The results demonstrate that the 

application of logistics and digital modeling can significantly reduce fuel consumption, 

minimize delivery time, and improve the economic and ecological efficiency of transport 

systems.  
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Introduction 

Automobile transport is one of the most important components of the modern economy. It 

serves not only as a primary means for the delivery of goods and products but also plays a 

crucial role in the efficiency of logistics systems and economic sustainability. In recent years, 

attention at both the corporate and governmental levels has increasingly focused on 

transportation-related costs, fuel consumption, traffic congestion, environmental impact, and 

maintenance expenses. Transportation costs in automobile transport typically consist of the 

following main components: Fuel and energy expenses, maintenance and repair costs, wages 

and transportation management expenses, insurance, customs, and licensing fees, road taxes 

and other mandatory payments. 

 
Figure1. Sustainable Multimodal Freight Transport and Logistics System 
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Studies show that 30–40% of transportation costs are associated with fuel consumption and 

route optimization. Therefore, reducing transportation costs is important not only from an 

economic efficiency perspective but also in terms of ecological sustainability. For example, 

reducing fuel consumption also lowers carbon dioxide emissions, which contributes to 

improving urban environmental quality. Currently, logistics approaches are widely applied to 

manage transportation systems efficiently and reduce costs. These approaches include: Route 

optimization – ensuring vehicles take the shortest and fastest routes, reducing congestion and 

time loss. Load consolidation and efficient use of vehicle capacity – combining multiple 

shipments into a single vehicle to save fuel and time. Digital modeling and software 

applications – using tools such as GIS, Matlab, and AnyLogic to simulate traffic flow, costs, 

and delivery times. Increasing energy efficiency – implementing hybrid and electric vehicles 

and improving fuel efficiency of transport vehicles. Moreover, the efficiency of the 

transportation system affects not only company profits but also intercity and urban traffic flow, 

congestion, fuel consumption, and environmental conditions. Research confirms that 

optimizing transport on congested road segments can reduce fuel consumption by 15–20% and 

shorten delivery times. 

The aim of this study is to investigate logistics and digital modeling methods for reducing 

transportation costs in automobile transport, apply them in practice, and develop effective 

recommendations. Identify and analyze the structure of transportation costs; 

Determine methods to reduce costs through route optimization and load consolidation; 

Forecast and optimize transportation costs using digital modeling; Develop recommendations 

to make the transportation system more economically and ecologically sustainable. This 

introduction not only highlights the scientific relevance of the topic but also provides readers 

with a comprehensive understanding of the theoretical and practical foundations of the study. 

 

RESEARCH METHODOLOGY 

Structure of Transportation Costs. Transportation costs in automobile transport consist of 

several key components, each significantly affecting the efficiency of the transport system and 

economic outcomes: Fuel and energy costs: The largest portion of transportation costs is 

associated with fuel consumption. Studies indicate that an average light-duty truck consumes 

0.08–0.12 liters of fuel per kilometer. Additionally, fuel consumption can increase by 15–20% 

under congested traffic conditions. Maintenance and repair costs: Maintenance costs for 

engines, transmissions, braking systems, and other mechanical components account for 10–

15% of total transportation costs. Preventive maintenance reduces overall expenses and ensures 

uninterrupted vehicle operation. Wages and transportation management costs: Salaries of 

drivers and logistics specialists account for 15–20% of transportation costs. Moreover, 

additional information systems used for transport management and route planning also increase 

expenses. Insurance and customs costs: Ensuring cargo safety and mandatory insurance 

payments are part of transportation costs. Insurance costs depend on transport volume and type 

of cargo. Road taxes and other mandatory fees: Intercity and international transport incurs road 

taxes, tolls, and licensing fees, constituting 5–10% of total transportation costs. 
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One of the most effective ways to reduce transportation costs is applying route optimization 

and logistics approaches: Shortest Path Algorithm: Algorithms such as Dijkstra and A* 

determine the shortest and fastest routes. For example, alternative routes bypassing congested 

city center roads can reduce fuel consumption and travel time by 10–15%. Vehicle Routing 

Problem (VRP) Method: VRP allows optimization of multiple vehicles delivering cargo to 

different destinations. The model ensures each vehicle's fuel consumption, delivery time, and 

capacity utilization are maximized. Load consolidation and efficient vehicle utilization: 

Combining multiple shipments into one vehicle saves fuel and time. For instance, using 70–

80% of vehicle capacity in intercity transport significantly reduces costs. 

Digital modeling enables efficient management of transport systems and cost forecasting. The 

main software tools include: GIS (Geographic Information System): Analyzes road networks 

and simulates traffic flow. GIS helps determine congestion, route length, and vehicle speed. 

Matlab and Python: Used to simulate transportation costs, fuel consumption, travel time, and 

optimize routes. AnyLogic and Arena: 

Applied for visual modeling and optimization of logistics processes. Various transport 

scenarios are simulated to forecast costs and delivery times. 

Research findings: Digital modeling can reduce transportation costs by 10–15%; Alternative 

routes and optimal vehicle allocation can reduce fuel consumption by 12–18%; Efficiency and 

ecological sustainability of the transport system are improved. 

The study was conducted based on data from intercity freight transport companies and 

congested urban road segments. The following parameters were measured: Fuel consumption 

and costs for each vehicle; Delivery time and route efficiency; Degree of load consolidation 

and vehicle capacity utilization. Results: Route optimization can reduce transportation costs by 

10–15%, load consolidation significantly saves fuel and time, digital modeling is an effective 

tool for predicting traffic flow and supporting decision-making. 

 

CONCLUSIONS AND RECOMMENDATIONS 

This study is devoted to investigating logistics and digital modeling methods for reducing and 

optimizing transportation costs in automobile transport. Based on the research results, the 

following conclusions can be drawn: Structure of transportation costs and their reduction: 

Transportation costs in automobile transport primarily consist of fuel consumption, 

maintenance, wages, insurance, and road taxes. Route optimization and load consolidation can 

significantly reduce fuel consumption and save up to 10–15% of total transportation costs. 

Using digital modeling tools such as GIS, Matlab, AnyLogic, and others, transport processes 

can be simulated and costs forecasted. Vehicle Routing Problem (VRP) models and shortest 

path algorithms help manage traffic flow efficiently. 

Digital modeling enables the development of effective strategies for cost reduction under 

various urban conditions and transport loads. Route optimization and efficient utilization of 

vehicle capacity not only increase economic efficiency but also ensure ecological sustainability 

by reducing fuel consumption. Optimizing the transport system in congested road segments 

allows for time savings and more efficient management of traffic flow. 
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