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 Abstract  

The Vehicle Routing Problem (VRP) is one of the basic combinatorial 

optimization problems that takes a central place in the sphere of 

logistics, transportation, and supply-chain management. A systematic 

literature review (SLR) of VRP scholarship dated 2000 to 2025 is 

conducted herein, where over 500,000 publications are analyzed to 

carry out the study of VRP solutions evolution and methodological 

advancements as well as their practical use. The results highlight the 

current popularity of metaheuristic algorithms, such as Ant Colony 

Optimization (ACO), Genetic Algorithms (GA), and Particle Swarm 

Optimization (PSO), in solving complex variants of VRP, in particular, 

the Capacitated Vehicle Routing Problem (CVRP) and the Vehicle 

Routing Problem with Time Windows (VRPTW). The combination of 

real-time data streams, machine-learning methods and adaptive 

algorithms represents a revolutionary track, and helps to develop more 

active and responsive VRP models. Moreover, increased attention to 

sustainability and green logistics has triggered the development of the 

eco-efficient VRP models, which combine the use of electric vehicles 

(EVs) and energy-consumption optimization. The spread of autonomous 

vehicles presents new opportunities and threats to future VRP solutions, 

particularly in the area of urban freight and last-mile delivery. In 

conclusion, the review outlines future streams of research, highlighting 

the need to find adaptive, sustainable, and autonomous VRP models that 

can resolve the growing complexities in the modern world of logistics. 

Introduction 

The first researcher to introduce the concept of Truck Dispatching Problem (Dantzig & 

Ramser 1959), which is a mathematical modeling to determine the optimal route of a 

homogeneous truck fleet in distributing products (eg fuel) from a central terminal to a number 

of filling stations with predetermined demand, so that the total distance traveled by the entire 

fleet can be minimized. Five years after Dantzig and Ramser's research, (Clarke & Wright 

1964) developed a new approach in scheduling a truck fleet with varying capacities departing 

from a central depot to serve a number of delivery points.  

By considering the capacity and distance aspects, they proposed an efficient iterative 

procedure that can be used both manually and with the help of a digital computer. This 

approach is a significant initial step in the generalization of distribution problems into Vehicle 

Routing Problem (VRP), which is how to serve a group of geographically dispersed customers 

with a minimum route using a limited fleet of vehicles. Since then, VRP has become one of 
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the most widely researched topics in the fields of Operations Research, logistics, and 

transportation. However, the VRP model. 

Researchers Lenstra & Kan (1981), Exact algorithms are generally only efficient for solving 

small-scale problems. In practice, heuristic and metaheuristic approaches are more often used 

because they are more suitable for handling large-scale and complex real-world problems. For 

example, a company may be faced with the need to serve thousands of customers from dozens 

of depots, using various types of vehicles, and must meet various operational constraints. 

Samsuddin et al. (2018) Over time, various solution methods for VRP variants introduced in 

academic literature both classical and modern have grown rapidly in recent decades. This 

development is driven not only by practical needs, but also by the very significant increase in 

computer processing speed and memory capacity. Advances in computing technology make 

it possible to solve large-scale VRP cases that previously could not be solved efficiently. 

As a result, research and development in the VRP field continues to progress, including the 

development of commercial software specifically designed to handle various VRP variants 

effectively and efficiently. Today it is very different where it increasingly aims to include 

real-life complexities, such as time-dependent travel times (traffic congestion), window times 

for pickup and delivery, and input of dynamically changing information (demand). Currently 

VRP software is used by thousands of companies including: Coca-Cola Enterprises and 

Anheuser-Busch Inbev in various industrial sectors (Drexl 2013). 

 Vehicle Routing Problem (VRP) is a fundamental and complex optimization challenge that     

has garnered significant attention in logistics, supply chain management, and operational 

research. It involves designing optimal delivery or collection routes for a fleet of vehicles to 

serve a geographically dispersed set of customers, while minimizing transportation costs and 

adhering to various constraints. VRP is not only a critical component of efficient 

transportation management but also a cornerstone of modern logistics systems, impacting 

industries such as e-commerce, waste collection, and public transportation (Hamdi-Dhaoui et 

al., 2011). 

Methods  

The systematic literature review (SLR) in this study focuses on clustering city division based 

on geographical location and vehicle capacity and then computing with ACO using MATLAB 

software: searching from databases such as Google Scholar, Science Direct, etc., with the 

keywords "Systematic literature review" and "lean manufacturing", will not find any articles 

about it. The objectives of this lean review study are as follows: (1) What is the role of Nearest 

Neighbor in clustering city division (2) How to design Vehicle Routing Problem With Pick 

Up And Delivery using ACO? SLR was conducted to achieve the objectives of this study. 

SLR differs from traditional desk reviews by its scientific, transparent, and replicable process 

to minimize bias through in-depth literature searches, providing an audit trail and applying 

explicit and reproducible methods to examine relevant studies and achieve comprehensive 

accuracy while reducing bias (Saleh et al., 2023; Moher et al., 2009). This methodology 

allows researchers to clearly articulate the inclusion and exclusion criteria of studies, thus 

providing a more transparent explanation of the methodology used (Khairuddin & Mohamed, 

2023). This method is presented and aligned with many high-quality scientific journals such 

as (Braekers et al., 2016; Sar & Ghadimi, 2023). The flowchart of the SLR method can be 

seen in Figure 1.1. 
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Figure 1. Stages of SLR Research 

In the planning stage, the first step of the SLR stage is to formulate a research question that 

will guide the research. At this stage, the literature review focuses on the research question, 

which is the main guide in the entire literature review process. The selection of studies and 

data analysis to formulate results aims to answer the research question. However, novice 

researchers often make the mistake of choosing a research question that is too broad (Michael 

Coughlan et al., 2008). Questions that are too broad make the literature review unfocused 

because there is too much data to analyze. Questions such as the trend of using Ant Colony 

Optimization in the case of vehicle routing problems are the basis of this entire literature 

review process. 

Then, a review protocol was developed and validated. A review protocol is essential for a 

transparent, systematic, and replicable ongoing literature review (Okoli & Schabram, 2012). 

A review protocol is conducted by defining the research objectives, research questions, 

inclusion and exclusion criteria, screening procedures, and reporting (Gates 2002)(Gomersall 

et al. 2015). Before a review protocol is implemented, it must be thoroughly validated. In this 

study, the protocol was validated by supervisors and peers. Since literature reviews develop 

knowledge, it is important to carefully evaluate and critique the protocol to improve the 

quality of research (Xiao, Y., & Watson 2019). 

The next stage is the conductor stage. At this stage, we started by searching for literature using 

electronic databases. Electronic databases are the main source for collecting published 

literature [70]. Since no single database covers all available materials, literature searches were 
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conducted in several databases. Some of the electronic databases used in this study are Google 

Scholar, Taylor & Francis, Elsevier, IEEE and Emerald. In this study, only English-language 

literature with a publication year of no more than 25 years was used. In addition, "gray 

literature" such as newspapers, news, theses and reports were not included in this study. 

The literature search focused on "Vehicle Routing Problem" AND " Ant Colony Optimization 

".Then combine it with various keywords such as " Vehicle Routing Problem " AND " 

Capacited Vehicle Routing Problem ", " Nearest Neighbor " AND " Ant Colony Optimization 

" (Prabowo, Imran, and Prassetiyo 2023); (Setyati and Juniwati 2022); (Mulyani and Aryanny 

2024). This study does not include articles that use Ant Colony Optimization outside. 

Researchers ensure that there is no significant human error in choosing terms, databases, 

periods, or other relevant factors. Next, we assess the quality of the studies and extract 

information from the articles found. The quality of these studies is assessed based on their 

index and relevance by reviewing the abstract. Abstract review is conducted to determine the 

focus of each study and identify the purpose of designing a vehicle routing problem with 

pickup and delivery (Setyati and Juniwati 2022); (Zafra and Gibaja 2023); (Martono, Leslie, 

and Spits 2020); (Maryati and Wibowo 2012); (Koswara, 2018) (Prasetyo & Tamyiz, 2017); 

(Adhitama, 2020). The last stage is the reporting stage. In this stage, thematic analysis is 

carried out by extracting themes that emerge from the literature, grouping them and finally 

synthesizing them into more structured analytical themes. 

Results and Discussion 

 

 

Figure 2. Number of Papers and Corresponding Number of Citations from 2000 to 2025 

The systematic literature review (SLR) of the vehicle routing problem (VRP) revealed a 

considerably large, and also fast-growing amount of scholarly literature, thus, highlighting 

the enhanced relevance of the considered issue in the real-world logistics and operations 

research spheres. The review undertook an extensive search on two major repositories, viz. 
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Google Scholar and Elsevier, that resulted in the retrieval of 489, 960 records and 7 489 

records respectively. The high magnitude of such discrepancy could be explained by the wider 

scope offered by Google Scholar which integrates a non-homogenous collection of scholarly 

products, encompassing non-peer-reviewed products, as compared to the repository offered 

by Elsevier which is limited to rigorous peer-reviewed materials. However, despite these 

differences in breadth, both sources of data that prove the existence of a significant, sustained 

interest in the study of VRP over the 2000-2025 years, with strong foci points that depict an 

even stronger emphasis on the state of art of the research of optimization strategies of logistics 

systems. 

The Surge of Interest in VRP: A Temporal Analysis 

Figure 2 demonstrates that the peak in the number of publications on VRP in Google Scholar 

was in 2016, and more than 50,000 papers were published. This is the trend in the face of 

heightened scholarly and business interest in addressing the logistics issues in an ever-

expanding global economy, particularly in the logistics, e-commerce, and delivery domains. 

It is worth noting that the year 2016 was a pivot point at which researchers and companies 

started paying more and more attention to more advanced algorithms and computational 

methods, including metaheuristics and machine learning, to address the increased complexity 

of VRP. 

Elsevier, conversely, had its highest number of publications in 2023, but it had significantly 

fewer articles. Such a reduced figure can be explained by the peer-reviewed character of 

Elsevier database since only the high-quality and validated research is presented. 

Nevertheless, the frequency of publication by Elsevier indicates the stability of the high-

quality academic input into the VRP domain, specifically in terms of more sophisticated and 

advanced approaches such as metaheuristics, adaptive algorithms, and the use of real-time 

data. 

Table 1: Summary of VRP Models and Their Real-World Applications 

VRP Model Main Objective 
Key 

Challenges 

Approaches & 

Algorithms 
Applications 

Capacitated 

VRP (CVRP) 

Minimize total 

travel distance 

considering 

vehicle capacity 

Ensuring all 

customer 

demands are 

met within 

vehicle limits 

ACO, GA, Tabu 

Search, 

Simulated 

Annealing 

Optimizing fleet 

usage for 

delivery of 

goods 

VRP with 

Time 

Windows 

(VRPTW) 

Minimize travel 

time while 

adhering to time 

window 

constraints 

Balancing 

delivery speed 

with customer 

satisfaction 

ACO, PSO, 

Genetic 

Algorithms 

Time-sensitive 

deliveries such 

as medical 

supplies or food 

Multi-Depot 

VRP 

(MDVRP) 

Optimize routes 

across multiple 

depots 

Managing 

multiple depots 

while 

minimizing 

travel costs 

Genetic 

Algorithms, 

Simulated 

Annealing 

Multi-location 

distribution 

systems like 

logistics hubs 

Split 

Delivery 

VRP 

(SDVRP) 

Allow multiple 

visits to serve a 

customer 

Managing 

excess demand 

that exceeds 

vehicle capacity 

Tabu Search, 

ACO, GA 

Courier services 

with flexible 

delivery 

schedules 
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Stochastic 

VRP (SVRP) 

Optimize routes 

in uncertain 

environments 

Dealing with 

random 

fluctuations in 

customer 

requests or 

service time 

Markov 

Decision 

Process, 

Stochastic 

Programming 

Routes with 

uncertain 

demand, such as 

emergency 

services 

Periodic 

VRP (PVRP) 

Schedule 

deliveries over 

multiple periods 

Handling 

varying service 

frequencies for 

each customer 

Hybrid Genetic 

Algorithms, 

Dynamic 

Programming 

Scheduled 

deliveries (e.g., 

weekly or 

monthly cycles) 

The table above gives a brief overview of the variants of the Vehicle Routing Problem (VRP) 

that have been studied most widely and the real-world applications of the variants. As it has 

been shown, the Capacitated Vehicle Routing Problem (CVRP) and the Vehicle Routing 

Problem with Time Windows (VRPTW) are two of the most studied VRP models, which is 

partially explained by the fact that they are the most commonly applied to such industries as 

freight distribution and e-commerce logistics. CVRP is concerned with an efficient 

distribution of a fleet of vehicles to meet the demand of customers with minimum costs, when 

VRPTW takes into account time constraints to enhance the quality of services and client 

satisfaction. More variants are appearing as the logistics operations continue to become more 

complex: Multi-Depot Vehicle Routing Problem (MDVRP) and Split Delivery Vehicle 

Routing Problem (SDVRP) are two examples that have been identified to resolve particular 

issues relating to managing multiple distribution centres and demand that surpasses the 

carrying capacity of individual vehicles. 

Table 2: Algorithm Performance and Solution Quality Across VRP Models 

VRP Model 
Algorithms 

Used 

Computational 

Time 

Solution 

Quality 
Key Advantages 

Capacitated 

VRP (CVRP) 

ACO, GA, 

Simulated 

Annealing 

Medium to High 

Close to 

optimal in 

most cases 

Efficient in 

solving large-

scale distribution 

problems 

VRP with 

Time 

Windows 

(VRPTW) 

ACO, PSO, 

Genetic 

Algorithms 

High 

Optimal in 

many 

situations 

Balances tight 

delivery 

schedules and 

customer 

satisfaction 

Multi-Depot 

VRP 

(MDVRP) 

Genetic 

Algorithms, 

Simulated 

Annealing 

Medium to High 

Approaches 

optimal 

solutions 

Handles multiple 

depots, reducing 

operational costs 

Split Delivery 

VRP 

(SDVRP) 

ACO, Tabu 

Search, Genetic 

Algorithms 

Medium 

Efficient in 

handling 

large demand 

Enables flexible 

deliveries with 

multiple visits 

Stochastic 

VRP (SVRP) 

Markov Decision 

Process, 

Stochastic 

Programming 

High 
Varied due to 

uncertainty 

Addresses 

uncertainty in 

service times and 

demand 

fluctuations 
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Periodic VRP 

(PVRP) 

Hybrid Genetic 

Algorithms, 

Dynamic 

Programming 

Medium 

Optimal for 

periodic 

services 

Useful for 

scheduled 

deliveries, 

optimizing 

vehicle capacity 

and time 

Table 2 results suggest the quality of computational performance and solution of different 

algorithms when used to solve several vehicle routing problem (VRP) model. Particularly 

effective demonstrations of meta-heuristics algorithms on the capacitated VRP (CVRP) and 

the VRP with time windows (VRPTW) are the Ant Colony Optimization framework, Genetic 

Algorithms, and Simulated Annealing, which in many cases produce solutions that are within 

a reasonable time frame of optimum performance. In turn, the models that use more complex 

constraints, i.e., the Stochastic VRP (SVRP), and the Periodic VRP (PVRP), require more 

computation. The two models are specifically made to handle uncertainty and time-related 

constraints, respectively, and by nature, make the process of finding a solution more complex. 

The Vehicle Routing Problem, which is discussed in this systematic literature review, remains 

dynamic and presupposes gaining even more importance with the development of logistics 

and transportation systems. The radical increase in the number of academic publications, 

especially in 2016-2023, highlights the growing academic interest in streamlining logistical 

procedures with the help of state-of-the-art computational tools. The robustness of meta-

heuristic techniques such as the Ant Colony Optimization, Genetic Algorithms and Particle 

Swarm Optimization can be seen in the variation of VRP studied. They have made these 

algorithms a primary focus of solving the problems that are combinatorical in nature of the 

VRP allowing researchers and practitioners to approach previously considered 

computationally intractable problems. 

The Role of Metaheuristics in VRP Solution Strategies 

Metaheuristic methods represent one of the foundations of the study of the problem of the 

vehicle routing (VRP) and it can be explained by the fact that these issues are characterized 

by the complex nature of both the data sets and the number of operational constraints. Of these 

methods, the Ant Colony Optimization (ACO) algorithm has proved to be one of the most 

effective methods of solving Capacitated VRP (CVRP) and Vehicle Routing Problem with 

Time Windows (VRPTW). ACO is inspired by the communication that can be found in the 

ant colonies where pheromones are used to locate the shortest possible routes between the 

nest and food sources of the ants. This can be applied to the VRP and allows the algorithm to 

explore the search space methodically and find the best solutions by reinforcing the promising 

routes through the application of simulated pheromone trails. The technique is especially 

beneficial to CVRP, in which it directly trades off the overall travel distance with vehicle 

capacity limitations (Zhang et al., 2022; Salehi Sarbijan & Behnamian, 2023; Eltoukhy et al., 

2025). 

COP is commonly used in VRP; nevertheless, Genetic Algorithms (GA) have also had a great 

impact on the field, particularly with respect to more challenging variations like Multi-Depot 

VRP (MDVRP). The flexibility of the nature of GA enables it to pursue various goals: the 

minimisation of the travel distance, operation cost upper limit, and workloads allocation 

among various depots at the same time (Tafakkori et al., 2025; Chen et al., 2024; Alamatsaz 

et al., 2022).. Through imitation of natural selection, GA produces candidate solutions by 

using crossover, mutation and selection operators. It is particularly useful in situations when 

multiple depots are involved and they are required to coordinate their deliveries without 
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compromising the optimality in a range of constraints and operational imperatives. 

Evolutionary character of GA is such that the range of possible solutions is searched, which 

contributes to further optimization and the ability to meet logistics challenges that are 

becoming more and more challenging (Alolaiwy et al., 2023). 

However, with more and more complex and dynamic environments that the logistics sector 

faces to deal with, the constraints of classic metaheuristic techniques in real-time problem 

solving are becoming apparent. As a result, the need to explore new methods, such as machine 

learning solutions and real-time data aggregation, to respond to the dynamic nature of VRP 

problems, is increasing. 

Technological Advancements: Real-Time Data Integration and Machine Learning 

Another trend that is notable in literature about the vehicle routing problem (VRP) is the 

integration of real-time information streams and modern machine-learning practices. The 

traditional VRP models are often based on the assumption that the journey is fixed, that the 

demand of customers is deterministic, and so the models are limited in their application in the 

highly dynamic real world. The recent development of big-data analytics and Internet of 

Things (IoT) systems has made the unceasing entry of live data into VRP models possible and 

thus made it possible to recalibrate routes to current conditions. This dynamic VRP (DVRP) 

movement forms a strong contrast to the traditional methods which provide a single optimal 

route and hold on to that route despite the following disruptions (Zhang et al., 2022; Mardešić 

et al., 2023). 

Machine-learning algorithms have proven to transform the e-commerce logistics and urban 

freight systems. To illustrate, Amazon uses predictive models that predict the demand trends, 

as well as to optimize delivery schedules based on historical data. Such systems are in a 

process of constant education and correction and improve predictive accuracy of estimated 

delivery times and reveal route optimisation possibilities. The subfield of machine learning 

called reinforcement learning has become especially promising as it allows VRP platforms to 

optimise not only according to the past experiences but also to incorporate the real-time 

feedback. These systems are able to adapt to the dynamics of traffic jams, weather conditions, 

and last-minute shipment orders using such dynamic capabilities, which are essential to the 

modern logistics when time and efficiency of operation play the most crucial role. 

Besides, the combination of cloud-computing architectures will enable combining vast 

amounts of data that are generated by very dissimilar sensors including traffic detectors, GPS 

receivers, and so on, thus making the VRP models more adaptable and more responsive. The 

ability to conduct real-time integrations of dissimilar data represents an important 

methodological development that breaks the shackles of VRP and moves the concept of 

intelligent logistics networks hoped to be developed in the future. 

Green Logistics: Sustainability in VRP Optimization 

The growing need of environmental sustainability creates new challenges in the logistics 

industry, especially in the process of embedding of green logistics concepts in the vehicle 

routing approach (VRP) optimization module. The traditional VRP models tend to focus on 

temporal, spatial and monetary goals, but this particular narrowness does not suit the 

international movement towards sustainability. Accordingly, the ecological implications of 

logistics activities such as CO 2 emissions and energy usage have been central contributors 

to defining the modern VRP studies (Marrekchi et al., 2021). 

The proportion of electric vehicles (EVs) in green logistics projects is increasing, but it also 

poses new challenges to VRP optimisation. However, in contrast to traditional internal-
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combustion car models, EVs require that special attention be paid to the use of energy, the 

duration of the battery, and the availability of charging stations when planning a route. The 

existing EV-based VRP models are still in a primitive stage although they are gradually being 

embraced as tools of reducing the carbon footprints of logistics. This class of models 

incorporates charging station localisation and energy-efficient routing as auxiliary conditions, 

and is thus cost- and environment-optimal. In addition, the increasing use of environmentally 

friendly cars forces the implementation of carbon emission limits and energy consumption 

limits into the VRP solution approach. This new focus on sustainable VRP is aimed at assuring 

that the logistics networks reduce environmental impact without reducing operational 

efficiency or service level (Gouraji et al., 2025; Moghaddasi et al., 2023). 

Future studies on green VRP models should build on the EV route optimisation by considering 

the use of renewable energy and the sustainability of logistic networks in general. With these 

tenets, the logistics sector can serve a greater effort to curb climate change and at the same 

time in improving its operational efficiencies. 

Autonomous Vehicles and Future VRP Developments 

The advent of autonomous vehicles is a promising future of vehicle routing problem (VRP) 

optimization. The self-driving trucks, drones, and robot delivery vehicles have the potential 

to reshape the logistics industry radically since the working hours and exhaustion of the 

human factor would no longer be a limitation. However, integrating autonomous vehicles into 

the system of VRPs prompts numerous new issues, the main one being related to coordination 

and fleet control. Autonomous vehicles will have to move smoothly in packing unlike in case 

of the traditional models where human drivers are involved and are expected to exchange 

information as well as maneuver routes dynamically (Chen et al., 2023). 

This technological change helps to emphasize the need to develop autonomous VRP (AVRP) 

models that would allow self-driving fleets to communicate and cooperate in real-time and 

improve routes to reduce the time of trips and operational expenses. The swarm intelligence 

and multi-agent systems (MAS) provide promising paradigms to model the coordination of 

autonomous vehicles; these systems assist in sharing the information on the route and 

modifying it adaptively to the current real-life situation. The main difficulty is to make such 

vehicles work safely and efficiently in complex and real-life conditions, especially in big 

cities where there are obstacles, such as traffic, people, and weather conditions, that pose a 

great danger. 

The study of AVRP models opens up the opportunities to provide solutions to last-mile 

delivery in urban settings where traditional vehicle fleets are faced with congestion and tight 

deadline requirements (Moradi et al., 2024). With the further development of autonomous 

vehicle technologies, their application to solve VRP is a prospect to transform the logistics to 

a more efficient, cost-effective, and flexible form. 

Conclusion  

Vehicle Routing Problem (VRP) is a classical issue in the optimisation of logistics, which is 

deeply rooted in the theoretical research into the operational effectiveness and transportation 

management. This review shows that the issue has been changing throughout the years, and 

metaheuristic algorithms like the Ant Colony Optimization (ACO), Genetic Algorithms (GA), 

and Particle Swarm Optimization (PSO) have become a focal point of various VRP variants 

problems. They have been critical in offering solutions to these types of logistics problems 

such as Capacitated VRP (CVRP) and the VRP with Time Window (VRPTW), as they have 

minimised the cost of travelling and optimised the fleet. 
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With the development of technology, real-time information and machine-learn algorithms are 

being incorporated into modern VRP solutions, which marks the transition of a fixed 

optimisation to a dynamic and adaptive system. Traffic, weather and customer information 

are now available in real-time, allowing on-the-fly route modifications to enhance efficiency 

and customer satisfaction. Amazon and DHL are among the firms that have been able to 

introduce machine-learned VRP models and this example shows that AI-oriented logistics are 

possible that can be adjusted and changed over time. This trend is the future of VRP, in which 

the data-driven insights keep improving the optimisation. 

As the importance of sustainability is increasing, a sharp move is observed towards the 

integration of green logistics with VRP optimisation. The electric vehicle (EV) growth has 

inspired the creation of eco-friendly VRP models by optimizing the time and cost factors, as 

well as the energy use and carbon emission. This is an indication of a larger trend in the field 

of logistics to decrease negative effects on the environment and yet achieve the same 

operational efficiency, which highlights why the future studies on VRP need to take not only 

environmental goals but also economic ones. 

In the future, the emergence of autonomous vehicles offers new prospects in the form of VRP 

optimisation. Drones and self-driving trucks will transform last-mile delivery and fleet 

management, but they present new challenges of coordination and integration of the vehicle. 

Future VRP studies must consider the incorporation of autonomous systems into logistics 

networks in a way that they can be seamlessly incorporated, thus producing smoother, 

flexible, as well as more affordable solutions. Because VRP is still in development, it is an 

important question worth studying, as it determines the future of the global logistics systems. 

Suggestion 

This study confirms that the choice of algorithm is highly dependent on the context and 

specifics of the problem at hand. In the future, research can be directed at combining adaptive 

approaches based on actual operational data and environmental sustainability aspects. The 

next important question that needs to be answered is: how to develop a VRP system that is 

not only optimal, but also flexible in facing the dynamics of modern logistics? Further 

research can expand the scope to the integration of real-time strategic and operational 

decision-making systems in complex and uncertain distribution environments. 
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