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РЕФЕРАТ 

Пояснювальна записка до дипломної роботи «Методика оптимізації 

логістики закупівель продуктів у воєнний та післявоєнний період»: 106 с., 

14 рис., 1 табл., 14 використаних джерел, 1 додаток. 

Об’єкт дослідження: оптимізація логістики закупівель продукції. 

Мета роботи: вивчення та розуміння проблем матеріально-

технічного забезпечення у воєнний та післявоєнний період та можливості 

його оптимізації. 

Методи дослідження: аналіз та порівняння логістичних методологій, 

розробка методології оптимізації логістики закупівлі продукції у воєнний 

та післявоєнний період та веб-додатку, що використовує цю методологію. 

Результати магістерської роботи можуть бути використані під час 

наукової роботи, при розробці програмного забезпечення, призначеного 

для оптимізації логістики закупівель продукції. 

МЕТОДОЛОГІЯ, ЛОГІСТИКА, ЗАКУПІВЛЯ ПРОДУКЦІЇ, 

ОПТИМІЗАЦІЯ, РОЗРОБКА ДОДАТКУ   



 

 

 

ABSTRACT 

Explanatory note to the thesis “Methodology for optimizing the logistics 

of product purchases in the war and post-war period”: 106 p., 14 fig., 1 table, 14 

information sources, 1 appendix. 

Object of study: optimizing the logistics of product purchases. 

Purpose: the study and understanding of the logistic problems in the war 

and post-war period, and the possibility of its optimizing. 

Methods: analysis and comparison of logistics methodologies, 

development of the methodology for optimizing the logistics of product 

purchases in the war and post-war period and web application that use this 

methodology. 

The results of the master’s thesis can be used during research, in the 

development of software designed to optimize logistics of product purchases. 

METHODOLOGY, LOGISTIC, PRODUCT PURCHASES, 

OPTIMIZING, APPLICATION DEVELOPMENT  
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INTRODUCTION 

Logistics is a crucial aspect of modern life, involving the management 

and coordination of moving goods from their origin to their final destination. It 

encompasses everything from transportation, warehousing, inventory 

management, to supply chain management. In the modern world, the 

importance of optimizing logistics cannot be overstated. Efficient logistics 

contribute significantly to the success of businesses and the smooth functioning 

of societies. 

As global trade expands and consumer demands evolve, the role of 

logistics becomes even more pivotal. Effective logistics systems ensure timely 

delivery of goods, which is essential in a fast-paced world where delays can 

lead to significant losses for businesses and inconvenience for consumers. 

Moreover, with the rise of e-commerce, the demand for quick and reliable 

delivery services has skyrocketed, placing additional pressure on logistics 

networks.[1] 

Furthermore, improving logistics is also linked to environmental 

sustainability. Efficient logistics can reduce carbon footprints by optimizing 

transportation routes, reducing fuel consumption, and decreasing emissions. 

With the growing concern about climate change, sustainable logistics practices 

are becoming a priority for businesses and governments alike. 

The continuous advancement in technology also plays a vital role in 

logistics. The integration of technologies like AI, IoT, and blockchain in 

logistics processes offers opportunities for automation, better tracking, and 

enhanced accuracy in supply chain management. This technological integration 

not only improves operational efficiency but also provides transparency and 

reliability in logistics operations. 
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In conclusion, improving logistics is essential for meeting the growing 

demands of global trade, ensuring customer satisfaction, promoting 

environmental sustainability, and embracing technological advancements. As 

the world continues to evolve, the logistics sector must adapt and innovate to 

keep pace with the changing landscape, ensuring that it remains a cornerstone of 

global economic and societal development. 

In this thesis, I begin to explore into the realm of logistics optimization 

during war and post-war periods, a time when the efficient procurement and 

distribution of goods become paramount. This research is set against the 

backdrop of a large city, where the conventional methods of logistics face 

significant challenges due to the dynamic and often unpredictable nature of 

these environments. 

The study is primarily focused on addressing the limitations inherent in 

existing logistics applications, which typically restrict users to dealing with a 

single store at a time. The proposed methodology expands upon this by enabling 

users to search for products across multiple stores, compiling a comprehensive 

shopping list. This is further enhanced by the use of mapping APIs to optimize 

purchasing routes, aiming to save time and reduce the costs associated with 

logistics. 

This research holds particular relevance in scenarios where logistics is 

managed on a smaller scale, typically involving individual or small group 

efforts, rather than on a wholesale level. The application of this methodology is 

demonstrated through the development of a software application, integrating 

public APIs from online retail platforms and mapping services. This application 

provides a user-friendly interface for optimizing shopping and delivery routes, 

demonstrating the practical application of the developed methodology. 
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The core of this thesis delves into the development of a sophisticated, yet 

practical logistics optimization tool designed to operate efficiently in the 

challenging landscapes of war and post-war environments. The focus is on 

enhancing existing systems by introducing a methodology that is not only 

technologically advanced but also responsive to the unique demands of these 

contexts. 

The main motivation behind this study stems from the observation that 

existing logistics applications limit user interactions to a single store at a time. 

This constraint poses significant inefficiencies, especially when the desired 

products are not available in one store, necessitating additional searches and 

orders from multiple locations. The primary goal is to develop a more efficient 

logistics methodology that integrates modern technological solutions, notably 

the utilization of public APIs from online retail platforms and mapping services. 

The aim is to create a system that allows users to search for products across 

multiple stores simultaneously and compile these into a single purchase list, 

optimizing the process with mapping APIs to save time and costs associated 

with logistics. 

The methodology developed in this thesis aims to address the logistics 

challenges in a large city during war and post-war periods. It focuses on 

simplifying the product selection process, enabling price comparison across 

different stores, and proposing optimal routes for shopping, all considering the 

current road situation or safety aspects. The methodology is based on resilience, 

efficiency, scalability, and sustainability. It integrates advanced technologies 

such as AI and ML to enhance data analysis and decision-making processes, 

providing greater visibility and control over the logistics chain. 

This methodology also emphasizes the importance of collaboration 

among various stakeholders, including suppliers, transportation providers, and 

local authorities. Effective communication and information sharing are crucial 
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for the success of logistics operations in complex scenarios. Considering the 

unpredictability of war and post-war environments, the methodology is 

designed to be flexible and adaptable, accommodating sudden changes in 

supply chain dynamics. 

By combining technological advancements with strategic planning and a 

collaborative approach, the methodology offers a comprehensive solution to 

optimize logistics in some of the most challenging environments. The aim is not 

just to address logistical challenges but also to contribute to broader goals of 

economic recovery and social stability in post-conflict regions. 

In summary, this thesis establishes a comprehensive and practical 

approach to logistics optimization, tailored for the unique challenges of war and 

post-war periods in a large city. The research integrates technological 

innovation with strategic planning and stakeholder collaboration, aiming to 

create an efficient and adaptable logistics system that responds effectively to the 

dynamic needs of these challenging environments.  
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PART 1 

THE THEORETICAL BASES OF METHODOLOGIES FOR 

OPTIMIZING THE LOGISTICS OF PRODUCT PURCHASES 

1.1. Basic concepts of logistics methodologies 

At the heart of effective SCM lies the domain of logistics, a field that has 

grown in complexity and importance in tandem with the expansion of global 

trade and technological advancements. Logistics methodologies encompass a 

broad range of practices, principles, and systems, all aimed at efficiently 

moving goods and services from point of origin to point of consumption. 

Understanding the basic concepts of logistics methodologies is essential for 

grasping the intricacies of modern SCM and the challenges it faces in today's 

dynamic market environment. 

Logistics is not just about transport and storage; it is an intricate blend of 

planning, execution, and control of various operations. This complexity 

necessitates a clear understanding of its foundational concepts, which serve as 

the building blocks for more advanced logistics strategies and practices. 

Whether in the context of a local business or a multinational corporation, these 

basic principles remain pivotal in ensuring the smooth, cost-effective, and 

timely flow of goods. 

In this section, we will delve into the fundamental aspects of logistics 

methodologies. We begin by tracing the historical evolution of logistics, from 

its military origins to its present-day role as a critical component of global 

commerce. This historical perspective provides a backdrop for understanding 

how logistics has adapted and evolved to meet changing needs and 

technologies. 

Following this, we will dissect the core principles that govern effective 

logistics operations. These principles are universal in their application and form 
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the backbone of any successful logistics strategy. They include customer 

service, cost efficiency, integration, and others, each playing a unique role in 

shaping logistics practices. 

Lastly, we will examine how technological advancements have 

revolutionized logistics methodologies. The advent of automation, data 

analytics, the IoT, and other technological innovations has not only increased 

efficiency but also opened new avenues for managing logistics in ways 

previously unimaginable. 

By understanding these basic concepts, we can appreciate the nuances of 

logistics methodologies and their critical role in today's interconnected and fast-

paced world. These concepts provide a lens through which we can examine 

current challenges and innovations in logistics, setting the stage for a deeper 

exploration of how logistics methodologies can be optimized to meet specific 

needs, especially in unique scenarios like war and post-war periods. 

1.1.1. History and evolution of logistics methodologies 

The concept of logistics, as we understand it today, has evolved 

significantly from its early roots. The term 'logistics' originates from the Greek 

word 'logistikos' and the Latin 'logisticus' meaning skilled in calculating. In 

ancient and medieval times, logistics was primarily concerned with military 

operations, ensuring that troops were adequately supplied with food, arms, and 

ammunition.[2] 

The first recorded instances of logistics can be traced back to ancient 

civilizations such as the Roman Empire and the Byzantine Empire, where 

military leaders like Julius Caesar and Alexander the Great are noted for their 

logistical prowess. The Roman Empire, in particular, demonstrated remarkable 

skill in moving armies over vast distances, which was a key factor in their 

ability to conquer and maintain such a large territory. 
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The Industrial Revolution marked a turning point in the history of 

logistics. The introduction of railways and steamships in the 19th century 

revolutionized transportation, making it faster and more efficient. This period 

saw the transition of logistics from a military-focused discipline to a critical 

component in commercial operations. 

The two World Wars further underscored the importance of logistics in 

military success. These wars led to significant advancements in logistics 

methodologies, including the development of containerization, intermodal 

transport systems, and logistics-related technology. After World War II, these 

military logistics techniques began to be applied in civilian contexts, leading to 

the modern field of logistics management. 

The latter half of the 20th century and the early 21st century witnessed 

unprecedented growth in logistics, driven by globalization and technological 

advancements. The rise of computer technology and the internet has 

transformed logistics operations, making them more efficient, scalable, and 

responsive. Technologies like RFID, GPS, and IoT have enabled real-time 

tracking and improved supply chain visibility. 

Today, logistics methodologies encompass a broad range of activities, 

from SCM to the integration of information, transportation, inventory, 

warehousing, material handling, and packaging. The emergence of e-commerce 

has further expanded the scope of logistics, necessitating innovative approaches 

for managing complex global supply chains and last-mile deliveries. 

The evolution of logistics methodologies reflects the changing needs and 

challenges of different eras. From its military origins to its current role as a 

backbone of global trade and commerce, logistics has continually adapted and 

innovated. Understanding this history is crucial for developing new logistics 
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strategies and technologies, particularly in addressing contemporary challenges 

such as sustainability, efficiency, and resilience in the face of global disruptions. 

1.1.2. Key principles in logistics management 

Logistics management is a critical component in the efficient functioning 

of supply chains and involves the planning, implementation, and control of the 

flow and storage of goods, services, and related information. The key principles 

of logistics management are essential for ensuring that the right products are 

delivered to the right place at the right time and at the right cost.[3] 

 Customer service. The primary goal of logistics management is to meet 

customer requirements. This principle focuses on delivering the right 

product, in the right quantity, in the right condition, to the right place, at 

the right time, for the right customer, at the right cost. Effective logistics 

management ensures high customer satisfaction, essential for the success 

of any business. 

 Cost efficiency. Cost efficiency in logistics involves minimizing costs 

while maintaining high service levels. This principle requires a balance 

between reducing costs, such as transportation and warehousing, and 

maintaining quality customer service. Economies of scale, negotiation 

with suppliers for better rates, and optimizing operations are ways to 

achieve cost efficiency. 

 Integration. Logistics management requires the integration of various 

functions like procurement, transportation, warehousing, and inventory 

management. Effective coordination and information sharing among 

these functions lead to a more efficient supply chain, reducing delays and 

redundancies. 

 Agility. In today's fast-paced market, logistics systems need to be agile 

and flexible. Agility in logistics refers to the ability to quickly adapt to 

market changes and customer demands. This involves having flexible 
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supply chains, efficient information systems, and the ability to quickly 

respond to unexpected events. 

 Sustainability. With increasing environmental concerns, sustainable 

logistics practices have become a key principle. This involves optimizing 

logistics processes in a way that reduces environmental impact, such as 

using eco-friendly transportation modes, minimizing waste, and 

implementing green supply chain practices. 

 Continuous improvement. Continuous improvement in logistics 

management involves regularly assessing and enhancing logistics 

processes. This principle is based on the idea that there is always room 

for improvement, whether in reducing costs, improving service quality, or 

enhancing efficiency. 

 Visibility and transparency. Visibility in logistics management involves 

tracking products throughout the supply chain, while transparency refers 

to the clear communication of information among stakeholders. These 

principles help in better decision-making, improve trust, and enable 

proactive management of supply chain disruptions. 

Understanding and applying these key principles is essential for effective 

logistics management. They provide a framework for making strategic 

decisions, improving operational efficiency, and ensuring customer satisfaction. 

In the context of evolving market demands and technological advancements, 

these principles guide logistics managers in adapting and innovating their 

strategies to meet contemporary challenges. 

1.1.3. Impact of technology on modern logistics 

In the rapidly evolving landscape of logistics, technology plays a pivotal 

role. From automation to data analytics, technological advancements have not 

only streamlined logistics operations but also enabled new strategies and 

efficiencies previously unattainable.[4] 
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 Automation and robotics. Automation and robotics have revolutionized 

warehousing and distribution. AS/RS have transformed traditional 

storage, increased space efficiency and reducing retrieval times. Robotics 

in logistics extends to robotic picking systems, where robots are 

programmed to pick and pack orders, increasing accuracy and reducing 

labor costs. AGVs, which transport goods within a warehouse or facility, 

minimize human involvement, thereby reducing errors and improving 

safety. These innovations are particularly crucial in high-volume 

distribution centers, where efficiency and speed are paramount. 

 Advanced tracking systems. The introduction of advanced tracking 

systems like RFID and GPS has significantly enhanced visibility in 

logistics operations. RFID tags attached to products or pallets transmit 

data to a reader, providing real-time location and status information. This 

technology is instrumental in inventory management, reducing instances 

of lost or misplaced items. GPS technology, on the other hand, is 

essential for fleet management. It helps in optimizing delivery routes, 

reducing fuel consumption, and improving delivery times. Real-time 

tracking of vehicles also increases transparency with customers, who can 

receive up-to-the-minute information about their deliveries. 

 Data analytics and predictive modeling. Big data analytics has emerged 

as a game-changer in understanding and predicting logistics trends. By 

analyzing large sets of data, companies can identify patterns and insights 

that inform decision-making. Predictive modeling uses historical data to 

forecast future trends, helping companies anticipate demand spikes, 

manage inventory more effectively, and even predict potential supply 

chain disruptions. This proactive approach to logistics management can 

lead to significant cost savings and efficiency improvements. 

 IoT. IoT connects various elements of the logistics network, allowing for 

continuous data flow and real-time decision-making. Sensors embedded 



 

19 

 

in vehicles, equipment, and products can track location, condition, and 

environmental factors like temperature and humidity. This is especially 

crucial for perishable or sensitive goods. The data collected through IoT 

devices helps in optimizing routes, monitoring equipment health, and 

managing inventory levels dynamically, leading to more responsive and 

efficient supply chain operations. 

 Cloud computing. Cloud computing has democratized access to 

powerful computing resources. Logistics companies can leverage cloud-

based platforms for data storage, analysis, and collaboration without 

significant investments in physical infrastructure. Cloud solutions offer 

flexibility and scalability, enabling businesses to adjust their logistics 

operations in response to changing market demands. They also facilitate 

better collaboration among supply chain partners, allowing for more 

integrated and efficient logistics networks. 

 E-commerce integration. The explosion of e-commerce has necessitated 

a rethinking of logistics strategies. Logistics systems now need to handle 

a higher volume of orders, each potentially smaller in size but requiring 

rapid processing and delivery. Integrating e-commerce platforms with 

logistics systems has been critical in managing these new demands. This 

integration ensures seamless order processing, inventory management, 

and delivery tracking, providing a smooth and efficient customer 

experience. 

 Sustainable and green technologies. Sustainability is increasingly 

becoming a priority in logistics. Green technologies in logistics aim to 

reduce the environmental footprint of logistics operations. This includes 

electric vehicles to reduce emissions, optimized routing algorithms to 

minimize fuel consumption, and sustainable packaging solutions. 

Companies are also exploring renewable energy sources for their logistics 

infrastructure to further enhance their sustainability efforts. 
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The technological transformation of logistics is an ongoing journey. As 

new technologies emerge and existing ones evolve, they continue to offer fresh 

opportunities for optimization and innovation in logistics management. 

Embracing these technologies is key for logistics companies to enhance 

efficiency, reduce costs, and meet the evolving demands of the market.[5] 

1.2. Modern navigation approaches 

In the rapidly evolving world of logistics, the approach to navigation has 

undergone a significant transformation. The adoption of modern technologies 

and methodologies has not only improved traditional navigation practices but 

has also introduced a range of innovative solutions to address the complex 

challenges of contemporary logistics. Today, navigation in logistics is not just 

about finding the shortest path from point A to point B; it encompasses a wide 

array of techniques and technologies designed to optimize routes, ensure timely 

deliveries, and enhance overall operational efficiency. 

This section delves into the modern approaches to navigation in logistics, 

highlighting how advancements in technology have revolutionized this crucial 

aspect of the supply chain. The evolution of navigation techniques reflects a 

broader shift in the logistics industry towards more data-driven, automated, and 

customer-centric operations. 

Navigation in logistics has transitioned from traditional, map-based route 

planning to sophisticated systems that leverage GPS, satellite technology, and 

real-time data analytics. This evolution mirrors the broader technological 

advancements in society and the increasing complexity of supply chains 

globally. 

Modern navigation approaches in logistics are characterized by the 

integration of cutting-edge technologies. GPS and satellite navigation systems 

provide real-time location tracking and route optimization, enabling logistics 
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companies to navigate efficiently and respond to dynamic changes in the 

environment. AI and ML take route optimization to a new level, offering 

predictive insights and adaptive route planning based on a multitude of 

variables. Additionally, real-time data analytics play a pivotal role in navigating 

logistics operations, offering live insights for decision-making and route 

adjustments.[6] 

While modern navigation approaches offer numerous benefits, they also 

present unique challenges. The vast amount of data, the need for high-level 

expertise in technology, and concerns about data security and privacy are some 

of the challenges faced by logistics companies. However, these challenges also 

open up opportunities for innovation and improvement in logistics navigation. 

The section will explore, in detail, the modern navigation approaches that 

are reshaping the logistics industry. It will provide an understanding of how 

GPS and satellite navigation, AI and ML in route optimization, and real-time 

data analytics have become integral components of contemporary logistics 

operations, driving efficiency, accuracy, and customer satisfaction. 

1.2.1. GPS and satellite navigation in logistics 

The advent of GPS and satellite navigation has been a watershed in the 

field of logistics. These technologies have fundamentally transformed how 

logistics companies track and manage their fleets, optimize routes, and ensure 

timely deliveries. Understanding the role and impact of GPS and satellite 

navigation in logistics is key to appreciating the technological advancements in 

this sector. 

GPS technology, initially developed for military use, has become 

indispensable in modern logistics operations. It allows for precise tracking of 

vehicles and assets in real-time, providing logistics managers with critical 

information on vehicle locations, speeds, and routes. This capability is crucial 
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for effective fleet management, ensuring that vehicles are used efficiently and 

that goods are transported via the most optimal routes. 

One of the most significant applications of GPS in logistics is route 

optimization. By providing real-time data on vehicle locations and movements, 

GPS enables logistics companies to plan and modify routes dynamically. This 

adaptability is vital for avoiding traffic congestions, road closures, or other 

unforeseen delays. Optimized routing not only saves time but also reduces fuel 

consumption, contributing to cost savings and environmental sustainability. 

GPS technology enhances delivery accuracy and reliability, which are 

critical components of customer service in logistics. Real-time tracking allows 

logistics companies to provide customers with accurate delivery times. In case 

of any delays or issues, logistics operators can proactively manage customer 

expectations and resolve problems promptly. 

Geofencing, a feature enabled by GPS technology, allows logistics 

companies to create virtual boundaries for their vehicles. This capability is 

particularly useful for security purposes, as it can alert operators if a vehicle 

deviates from its expected route or enters a restricted area. Geofencing is also 

used for automated notifications when vehicles arrive at or leave specific 

locations, enhancing operational efficiency. 

While GPS and satellite navigation have brought numerous benefits to 

logistics, they also come with challenges. Issues such as signal loss in certain 

geographical areas or the potential for cyber threats require ongoing attention. 

Furthermore, the future of GPS in logistics looks toward even more integration 

with emerging technologies such as IoT and AI, enabling more predictive 

analytics and intelligent decision-making in logistics operations. 

GPS and satellite navigation have become the backbone of modern 

logistics operations, offering unprecedented levels of efficiency, accuracy, and 
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control. As technology continues to evolve, its role in logistics is set to become 

even more integral, offering new opportunities for innovation and improvement 

in this dynamic field. 

1.2.2. Role of artificial intelligence and machine learning in route 

optimization 

AI and ML are reshaping the logistics industry, particularly in the realm 

of route optimization. These technologies enable more intelligent and adaptive 

planning, going beyond traditional route planning methods to account for a 

myriad of variables in real-time. 

At its core, AI in logistics involves the use of computer systems to mimic 

human intelligence in decision-making. ML, a subset of AI, entails the ability of 

these systems to learn and improve from experience without being explicitly 

programmed. In the context of logistics, these technologies analyze vast 

amounts of data to identify patterns and make predictions, leading to more 

efficient operations. 

Traditional route planning relies on static rules and predefined 

constraints. AI and ML, however, bring dynamic route optimization to the table. 

They process real-time data such as traffic conditions, weather, vehicle 

capacity, and delivery windows to continually update and optimize delivery 

routes. This adaptability not only improves efficiency but also enhances the 

ability to respond to unexpected events on the road. 

AI and ML excel in predictive analytics, which involves using historical 

data to predict future outcomes. In logistics, this can mean predicting traffic 

patterns, delivery times, and even potential disruptions. These predictions allow 

logistics managers to proactively adjust routes and schedules, minimizing 

delays and improving service reliability. 
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The integration of AI in route optimization directly impacts customer 

satisfaction. Accurate predictions of delivery times, real-time tracking, and the 

ability to quickly adjust to changes enhance the overall customer experience. 

AI-driven systems can also provide customers with more accurate and timely 

information about their deliveries. 

While AI and ML offer significant advantages, they also pose challenges 

such as the need for high-quality data and concerns over algorithmic 

transparency and decision-making. Moreover, as these technologies continue to 

evolve, they present opportunities for further innovations in logistics, such as 

autonomous vehicle routing and more integrated SCM. 

The role of AI and ML in route optimization is transformative, offering 

logistics operations unprecedented levels of efficiency and adaptability. As 

these technologies continue to advance, they will undoubtedly uncover new 

potentials and drive further innovations in the logistics sector. 

1.2.3. Real-time data analytics for navigation 

Real-time data analytics has revolutionized navigation in logistics, 

offering an unprecedented level of precision and efficiency. In an industry 

where timing and accuracy are crucial, the ability to analyze and respond to live 

data has transformed how logistics companies approach navigation and route 

management. 

Real-time data analytics involves the immediate processing and analysis 

of data as it is acquired. In logistics, this means analyzing data from various 

sources such as vehicles, traffic reports, weather forecasts, and delivery 

schedules. The integration of this data provides a comprehensive view of the 

logistics landscape, allowing companies to make informed decisions instantly. 

One of the primary applications of real-time data analytics in logistics is 

in route planning. By analyzing current traffic conditions, logistics systems can 
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identify and avoid congestion, road closures, or accidents, dynamically 

adjusting routes to ensure the fastest and most efficient path. This capability is 

particularly crucial in urban logistics, where traffic conditions can change 

rapidly. 

Real-time analytics also extends to vehicle maintenance and performance. 

By monitoring data such as engine performance, fuel usage, and vehicle 

diagnostics, logistics companies can predict maintenance needs, preventing 

breakdowns and reducing downtime. This proactive approach to maintenance 

ensures that vehicles are always operating at peak efficiency. 

The ability to analyze data in real-time significantly improves delivery 

predictability. Logistics companies can provide customers with more accurate 

delivery times, enhancing transparency and trust. In the event of a delay, real-

time analytics allows for quick communication and resolution, improving 

overall customer experience. 

Despite its advantages, implementing real-time data analytics in logistics 

comes with challenges. These include ensuring data accuracy, dealing with the 

vast amount of data, and integrating different data sources. Additionally, there is 

a need for robust IT infrastructure and skilled personnel to manage and interpret 

the data effectively. 

The future of real-time data analytics in logistics is promising, with 

potential advancements in areas like AI integration and IoT. These technologies 

could further enhance the capabilities of real-time analytics, leading to even 

more efficient and responsive logistics operations.[7] 

Real-time data analytics is a game-changer in logistics navigation, 

providing an edge in a highly competitive market. As technology continues to 

advance, its role in logistics is set to grow, offering new opportunities for 

optimization and innovation in the field.  



 

26 

 

1.3. Online product purchases approaches 

The advent of e-commerce has revolutionized the way products are 

purchased and sold, ushering in a new era of digital commerce that has 

transformed traditional retail models. In this dynamic landscape, understanding 

the varied approaches to online product purchases is crucial for businesses to 

thrive. The proliferation of e-commerce platforms, the evolving consumer 

behavior, and the integration of advanced technologies have all contributed to 

shaping contemporary online purchase methodologies. 

This section delves into the multifaceted approaches to online product 

purchases, examining the trends, operational strategies, and the myriad of 

challenges and opportunities that characterize the e-commerce sector. The rapid 

growth of online retail has not only opened new markets and opportunities but 

has also introduced complexities and demands that require innovative and 

adaptive strategies. 

The evolution of e-commerce is marked by rapid technological 

advancements and changing consumer expectations. From desktop-based 

shopping to mobile commerce, and now the emergence of voice-activated 

shopping, the platforms and modes of online shopping continue to diversify. 

Understanding these shifts is vital for businesses to align their strategies with 

consumer preferences and market trends. 

A critical aspect of e-commerce is the integration of efficient SCM 

practices. The ability to source, store, and deliver products efficiently is a 

cornerstone of successful online retail operations. This integration poses unique 

challenges, including managing global supply networks, ensuring timely 

deliveries, and adapting to rapid changes in demand. 

Online product sourcing encapsulates the challenges of global 

procurement, quality assurance, and compliance with various regulations. At the 
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same time, it presents opportunities for leveraging technology for efficiency, 

responding swiftly to market trends, and embracing sustainability and ethical 

sourcing practices. 

As we explore these approaches, it becomes evident that navigating the e-

commerce landscape requires a blend of strategic planning, technological 

adoption, and an acute understanding of consumer behavior. The sections that 

follow – provide a comprehensive overview of the key elements that shape 

online product purchase methodologies in the current era. 

In conclusion, the realm of online product purchases is complex and ever-

evolving, demanding continuous innovation and adaptability from businesses. 

By understanding these approaches and their underlying principles, companies 

can better position themselves to meet the demands of the modern consumer 

and capitalize on the opportunities presented by the digital marketplace. 

1.3.1. E-commerce trends and consumer behavior 

The rapid growth of e-commerce has dramatically reshaped consumer 

behavior and, consequently, the logistics industry. Understanding these trends is 

crucial for logistics providers, as they must adapt to the changing demands of 

consumers who increasingly rely on online shopping.[8] 

E-commerce has grown exponentially in recent years, driven by 

advancements in technology and changes in consumer preferences. Online 

platforms offer convenience, variety, and competitive pricing, attracting a broad 

consumer base. The COVID-19 pandemic further accelerated this trend, as 

lockdowns and health concerns shifted more consumers towards online 

shopping. 

One of the most significant impacts of e-commerce on consumer behavior 

is the heightened expectation for fast and reliable delivery. Consumers now 

expect a range of delivery options, including same-day or next-day delivery, 
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which presents logistical challenges in terms of speed and efficiency. 

Additionally, there is an increased demand for transparency in the delivery 

process, with real-time tracking and updates becoming standard expectations. 

Another trend is the demand for personalization and customization in the 

shopping experience. Consumers expect recommendations and products tailored 

to their preferences, which requires sophisticated data analytics on the part of e-

commerce platforms. This trend extends to logistics, as personalized delivery 

options, like choosing delivery times or alternate delivery points, become more 

common. 

There is a growing awareness and concern among consumers regarding 

the environmental impact of e-commerce, particularly in packaging and the 

carbon footprint of deliveries. This has led to a demand for more sustainable 

logistics solutions, such as eco-friendly packaging, optimized delivery routes to 

reduce emissions, and the use of electric or hybrid delivery vehicles. 

These e-commerce trends have a profound impact on logistics operations. 

Companies must adapt to handle a higher volume of smaller, more frequent 

deliveries, optimize routes for speed and efficiency, and invest in technology for 

real-time tracking and data analytics. They also need to consider sustainable 

practices to meet consumer expectations and regulatory requirements. 

E-commerce trends and changing consumer behavior are driving 

significant changes in the logistics industry. Logistics providers must 

continually adapt and innovate to meet these evolving demands, balancing 

efficiency, customer satisfaction, and sustainability. 

1.3.2. Integration of supply chain management in online retail 

The integration of SCM into online retail is a critical factor in the success 

of e-commerce businesses. This integration is essential for managing the 

complex web of activities involved in sourcing, processing, and delivering 
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products to the end consumer. Effective SCM in online retail not only ensures 

operational efficiency but also enhances customer satisfaction and competitive 

advantage. 

In e-commerce, SCM encompasses various components, including 

inventory management, order processing, warehousing, transportation, and 

return management. Each component must be carefully managed to ensure that 

products are available when needed, orders are processed efficiently, goods are 

stored and handled properly, and deliveries are timely and cost-effective. 

Effective inventory management is crucial in online retail to balance the 

costs of holding stock against the need for product availability. Advanced 

inventory management systems are used to track stock levels, predict demand, 

and automate replenishment orders. These systems are vital for avoiding 

stockouts or overstocking, both of which can be costly. 

Order processing and fulfillment are at the heart of SCM in online retail. 

This involves receiving orders, picking and packing products, and preparing 

them for shipment. Speed and accuracy in this process are critical for customer 

satisfaction. Many e-commerce businesses use automated systems and robotics 

to enhance the efficiency and accuracy of order fulfillment. 

Warehousing in e-commerce is more complex than in traditional retail 

due to the variety and volume of products and the speed of delivery required. 

Warehouse management systems are employed to optimize the storage and 

movement of goods within warehouses. Distribution strategies, such as using 

multiple distribution centers, are implemented to reduce delivery times and 

costs. 

Transportation management is integral to SCM in online retail, involving 

the planning and execution of product delivery. This includes selecting carriers, 

route planning, and delivery scheduling. The rise of last-mile delivery solutions 
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and the use of technology for real-time tracking and route optimization have 

become increasingly important in e-commerce. 

Returns management is another critical aspect of SCM in online retail. 

Efficient handling of returns, including reverse logistics for picking up and 

processing returned items, is essential for customer satisfaction and cost control. 

Integrating SCM in online retail poses several challenges, including 

managing supply chain disruptions, adapting to changing consumer demands, 

and handling the logistics of cross-border e-commerce. Future trends point 

towards further automation, the use of AI and blockchain for enhanced 

transparency and efficiency, and a greater focus on sustainable practices within 

SCM. 

The integration of SCM in online retail is a complex but essential process 

that directly impacts a business's efficiency, customer satisfaction, and overall 

success. As e-commerce continues to grow, the role of SCM becomes 

increasingly important, driving innovation and improvements in logistics and 

supply chain strategies. 

1.3.3. Challenges and opportunities in online product sourcing 

Online product sourcing, a critical aspect of e-commerce operations, 

involves identifying, evaluating, and procuring products for online sale. This 

process presents unique challenges and opportunities, influenced by the global 

nature of e-commerce, technological advancements, and changing consumer 

expectations. 

One of the primary challenges in online product sourcing is managing 

complex global supply chains. Sourcing products from various countries 

involves navigating different regulations, cultural nuances, and logistical 

considerations. The global nature of supply chains also exposes e-commerce 
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businesses to risks such as political instability, currency fluctuations, and supply 

chain disruptions. 

Maintaining quality and ensuring compliance with standards and 

regulations is another significant challenge. Online retailers must implement 

robust quality control processes and ensure their products comply with various 

international and local regulations, including safety standards, environmental 

regulations, and labor laws. 

Technology plays a pivotal role in streamlining online product sourcing. 

The integration of advanced software for supplier management, inventory 

tracking, and demand forecasting can significantly enhance efficiency. 

However, staying abreast of technological advancements and integrating them 

effectively into existing systems can be challenging. 

Despite these challenges, there are significant opportunities in online 

product sourcing. Technology enables more efficient sourcing processes, from 

automated supplier evaluations to AI-driven demand forecasting. E-commerce 

platforms can scale their operations rapidly, sourcing products to meet changing 

consumer demands quickly. 

Sustainability and ethical sourcing are increasingly important in online 

product sourcing. Consumers are more aware and concerned about the 

environmental and social impact of their purchases. This trend presents an 

opportunity for e-commerce businesses to differentiate themselves by adopting 

sustainable and ethical sourcing practices, such as sourcing eco-friendly 

products and ensuring fair labor practices in their supply chain. 

Online retailers have the opportunity to rapidly adapt to changing 

consumer trends and preferences, thanks to the agility of online product 

sourcing. By leveraging data analytics and consumer insights, e-commerce 
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businesses can quickly identify and source products that are in high demand, 

staying ahead of market trends. 

Online product sourcing in the e-commerce sector involves navigating a 

landscape filled with challenges and opportunities. The ability to manage 

complex global supply chains, ensure quality and compliance, leverage 

technology, and respond to consumer demands for sustainability and ethics are 

key to success in this dynamic field.  

Conclusions to part 1 

Part 1 of this thesis has provided a comprehensive exploration of the 

theoretical underpinnings essential for optimizing logistics in the context of 

product purchases. We began by delving into the historical evolution and key 

principles of logistics methodologies, establishing a foundation that underscores 

the complexity and multi-faceted nature of logistics management. The 

discussion then transitioned to modern navigation approaches, highlighting the 

pivotal role of GPS and satellite navigation, AI and ML, and real-time data 

analytics in transforming logistics navigation and operations. Finally, we 

examined the online product purchase landscape, focusing on the prevailing e-

commerce trends, the integration of SCM in online retail, and the challenges 

and opportunities inherent in online product sourcing. 

The theoretical concepts discussed in this part lay the groundwork for 

understanding how logistics methodologies have evolved and adapted to meet 

the demands of modern commerce and technology. The historical perspective 

provides context for the current state of logistics, while the exploration of 

modern navigation approaches and online product purchase strategies offers 

insight into the practical applications and challenges faced by logistics 

professionals today. 
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The insights gained from this part are crucial for developing a 

methodology to optimize logistics for product purchases, especially in a 

dynamic and challenging environment. The principles of logistics management, 

coupled with the advancements in navigation technologies and e-commerce 

practices, provide a robust framework for addressing the complexities of 

logistics operations today. These insights are particularly relevant in designing 

systems and processes that are efficient, responsive, and customer-centric. 

As we move forward, the learnings from this section will inform the 

development of a logistics optimization methodology that is not only grounded 

in sound theoretical knowledge but also responsive to the technological and 

market changes shaping the logistics landscape. The future of logistics 

optimization lies in the intelligent integration of these concepts, leveraging 

technology and data analytics to create solutions that are adaptable, sustainable, 

and efficient. 

In conclusion, Part 1 of this thesis has established a solid theoretical base 

that is essential for understanding and improving logistics methodologies in the 

context of product purchases. The subsequent parts of this thesis will build upon 

these foundations, focusing on the practical application and implementation of 

these concepts in real-world scenarios, ultimately contributing to the field of 

logistics optimization. 
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PART 2 

REVIEW OF CURRENT METHODOLOGIES FOR OPTIMIZING 

THE LOGISTICS OF PRODUCT PURCHASES 

2.1. Subject area analysis 

2.1.1. A general overview of the problem of procurement logistics in 

wartime and postwar times 

Logistics is a concept that has firmly entered our everyday life and is an 

integral part of the modern globalized world. It is the science and practice of 

organizing, managing and coordinating the movement of goods, information 

and resources [9]. It is important for the efficiency and functioning of various 

spheres of our life. 

Let's start with the fact that logistics affects our daily shopping. Large 

supermarket chains use logistics to ensure the availability of products on the 

shelves, as well as to plan the delivery of products to stores. This helps us as 

consumers to have access to a variety of products at any time. 

In a globalized world, logistics affects international trade. Efficient 

logistics allow companies to easily move goods across borders, reducing costs 

and delivery time. This promotes the development of international businesses 

and ensures the availability of products and services from all over the world to 

consumers. 

In addition, logistics are important for humanitarian missions and crisis 

response. It helps deliver humanitarian aid to war zones and hospitals, where 

fast and efficient delivery can save lives and reduce suffering. 

That is why logistics and its optimization are especially critical in the 

conditions of military conflicts. Not only the global logistics of managing the 

movement and supply of military equipment and resources. But no less 

important is the local logistics of volunteers who usually help displaced people, 
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victims and hospitals on the ground. First of all, it is logistics for the purchase 

of products and medicines, basic necessities, hygiene products. Taking into 

account the speed and limited resources for which these goods must be 

purchased - purchases are made in the nearest store where everything is needed 

and delivered directly from there to the final location. 

Logistics is critical for effective volunteer assistance to IDPs, victims and 

hospitals, especially in situations where food procurement is required. Here are 

some important aspects [10]: 

1. Rapid delivery of humanitarian aid: in war and post-war times, 

rapid delivery of food can save lives. Logistics helps determine the 

optimal delivery route and ensure that aid reaches the right places 

on time. 

2. Minimizing losses and improving resource allocation: optimizing 

logistics helps avoid excess product inventory, which can be costly, 

and improve the allocation of resources according to needs. 

3. Ensuring the quality and safety of food products: logistics ensures 

that food products are kept in good condition and meet quality and 

safety standards. 

4. Monitoring and reporting: logistics helps to keep track of all 

deliveries and distribution of humanitarian aid. This is important 

for reporting to donors and monitoring the use of resources. 

5. Optimization of resource usage: logistics allows the maximum use 

of limited resources, providing the needs of the most vulnerable 

population groups. 

2.1.3.  Optimization of local logistics of product purchases in war and 

post-war times 

The problem of optimization of global or international logistics is not so 

important for local purchases of products in war and post-war times in 
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unoccupied cities and regions of the country. Local logistics is more important - 

when you need to quickly purchase the required number of products on the spot 

and deliver them to a location in the same area. And if necessary, repeat these 

actions several times to cover the needs or find the necessary goods in different 

stores. 

For my work, I chose the problems of logistics and its optimization in war 

and post-war times within the framework of a large city - forcibly displaced 

persons usually go there, hospitals are located in large rear cities, there are no 

problems with the availability of products and volunteers, who usually buy and 

deliver these products by hospitals and resettlement camps [11]. 

When optimizing the logistics of purchasing products within a large city, 

various problems and obstacles arise that can significantly complicate this 

process. One of the main problems is traffic jams, which are an integral part of 

life in big cities. Traffic jams can lead to serious delays when traveling to and 

from stores, making it difficult to plan exactly when to shop. You have to take 

into account the time it takes to find a parking space and the parking itself, 

which makes unloading goods a more problematic task. 

Another problem is the lack of suitable parking in the city center. Finding 

a free parking space can be very difficult, and parking costs can add 

significantly to your overall shopping costs. This is especially relevant in cases 

where the start or finish location of the route is near the city center. 

Another problem is the lack of suitable parking in the city center. Finding 

a free parking space can be very difficult, and parking costs can add 

significantly to your overall shopping costs. This is especially relevant in cases 

where the start or finish location of the route is near the city center. 
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Some large cities also impose environmental restrictions, such as 

restrictions on freight transport, due to environmental concerns. This may affect 

the ability to make large purchases to transport them by truck. 

Another obstacle may be the limited selection of products in certain areas 

of the city. Some areas may have a limited selection of products available for 

purchase, limiting consumer choice. 

I would like to note that when purchasing from a single store, most of 

these problems cease to be significant, but with an increase in the number of 

stores, the logistics problem becomes more complicated and each store may 

have all or several of the described obstacles. 

Strategies such as online ordering with delivery, planning optimal routes 

for trips between stores, using public transportation, and minimizing product 

costs and waste can be considered to optimize logistics when purchasing 

products in a large city. Smart planning and use of available resources can help 

make the procurement process more efficient and convenient in a big city. 

2.2. Analysis of existing analogues or options for optimizing the 

logistics of product purchases 

2.2.1. Using public transportation 

Using public transport when shopping in multiple stores is a smart and 

efficient way to optimize logistics and costs in today's big city. This process 

includes several steps that must be carefully planned with the help of existing 

online applications. 

Route planning. Using the shopping list, you can understand which store 

you need to go to in order to buy everything. You can also use the online 

version of this store (if available) to check availability and price and, if 

necessary, choose another store. With the help of online maps, you can plan a 

route using public transport. For example, with the help of Google maps, you 
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can build a route from the starting location to the necessary store, and several 

options for public transport with or without transfers and indicating the type of 

transport and route number will be offered. 

 

Fig. 2.1. Online route of logistics on public transport 

Movement along the route. Other online resources also allow you to 

check the schedule of public transport and choose a convenient departure time. 

Some public routes have GPS trackers on the transport. With the help of GPS 

on these online resources, you can see where the nearest necessary transport is 

located almost online and try to predict the arrival time at the required stop both 

for the starting location and for the finish. 

The advantages of this approach to the logistics of product purchases are 

financial savings: usually traveling by public transport is less expensive than 

using your own or rented car. Dedicated public transport lanes on roads can 

reduce journey times. There is no need to look for a parking lot. 
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Fig. 2.2. Online GPS tracker of public transport 

But there are many more disadvantages. First of all, this is a limitation on 

large purchases. It is necessary to make several trips there and back if it is 

necessary to make a large purchase - this complicates logistics and increases 

costs. Also, this option is more suitable for purchases in one store, since the 

available online resource does not allow you to add another point to the public 

transport route (see Figure 2.1). In wartime, public transport may stop moving 

during air raids, or when there is no electricity (trolley buses, trams, electric 

buses), or simply break down or fail to enter the route. Therefore, I consider this 

method of optimizing logistics for the purchase of products in war and post-war 

times to be quite limited and suitable for some small purchases or additional 

purchases. 
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2.2.2. Planning routes between stores using online services  

The use of online services for routing between several stores has become 

an integral part of modern purchases. Using modern means of laying routes and 

navigation capabilities, this methodology has become one of the main ones for 

the logistics of purchasing products in large cities. Especially this methodology 

is very popular during the war and will be no less popular in the post-war 

period. This process has several steps that help optimize logistics and make 

procurement more efficient. 

Selection of stores. At this stage, it is necessary to determine the list of 

stores that are planned to be visited during purchases. These can be 

supermarkets, clothing stores, pharmacies and other retail outlets. A large role at 

this stage can be played by pre-compiled shopping lists, as well as the factor of 

recommendation or personal experience. It is usually planned to visit either 

familiar stores or those with a good reputation. 

Using the online map. Using an online map or a special application for 

creating a route, you can lay a route from the starting location to the first store, 

from the first store to the next, and so on. At the end, you can set the final 

location, or complete the routing with the last store in the list. For this, you can 

use both manual address setting and use your geolocation. 

Route optimization. The online service calculates the optimal route for 

visiting all stores. The distances between them, the opening hours of shops and 

other factors are taken into account. Other factors may be road congestion, 

traffic jams, repair work on the route, possible options for parking, etc. 

Choosing the order of visiting stores. The proposed route can be 

changed according to your wishes and you can choose the order of visiting 

stores according to the current situation, a change of plans, or due to additional 



 

41 

 

factors that may not be taken into account by the system (for example, a flooded 

road due to heavy rain, or a blocked road after enemy fire). 

 

Fig. 2.3. Online route through several points 

Receiving guided instruction. Online services provide guided 

instructions for each step of the route. It may include information about traffic 

jams, road repairs, parking spaces, etc. During wartime, some functions of 

online services for navigation may be unavailable, for example, online traffic 

jams on Google maps [12]. 

This methodology has more pros than cons. Planning a route online helps 

to save time, as it optimizes the route and helps to avoid unnecessary detours 

and delays. The optimal route facilitates more efficient and faster purchases, 
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especially if you need to visit many stores. Using online services helps to reduce 

transport and fuel costs, as the route is optimized for the shortest distance. 

 

Fig. 2.4. Step-by-step description of the online route 

 Among the minuses, you can note that when you go shopping in 

different stores, you cannot be sure that the necessary goods are in this store. To 

do this, it is necessary to separately monitor the availability of goods in online 

services, if such are available for a certain store. And it also does not guarantee 

the availability of the necessary product in a physical store, as some stores can 

sell online from warehouses, and not from regular stores. 

2.2.3. Online order with delivery 

Using online services for ordering products from stores and their 

subsequent delivery is a modern and convenient way to optimize purchases. 
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This process includes the following steps that will need to be followed for 

ordering in each individual store: 

Step 1: Search for an online store and the necessary products. First of 

all, it is necessary to decide on the list of goods necessary for purchase. Next, 

you need to find a store where it is possible to order goods online and with 

delivery to the required address. If the selected store does not have such a 

function, you should try to search for goods in other stores. It is also possible to 

use a third-party delivery service, such as the Glovo application. Apart from its 

primary food delivery feature, it also supports food delivery from some stores 

that do not have this feature.  

  

Fig. 2.5. Choosing a delivery store and goods selection for delivery in the 

Glovo application 

Step 2: Placing an order. After the necessary goods are selected in the 

online store, it is necessary to create an order in order to start collecting it. To 
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do this, you will need to enter the time and date of delivery, or choose from the 

options provided. Often, online grocery stores offer a time frame in which 

delivery can take place. You will also need to specify the delivery address. 

 

Fig. 2.6. Selection of goods for delivery in the online store 

Step 3: Payment and Confirmation. After placing the order, you will be 

asked to pay for it. Most online grocery stores are overinsured and only offer 

online payment without the option to choose cash payment. Usually, the full 

amount is paid for the goods. If it turns out that some product or goods are not 

available, the delivery service or the person engaged in the collection of goods 

will contact the customer. The store can offer to replace the selected product 

with another analogue, or remove it from the order. In this case, the amount 

may change and the difference will either return to the card or be debited from it 

automatically.  

Step 4: Preparation and Delivery. After receiving and confirming the 

order, the store prepares the goods for delivery. If there are any questions about 

the ordered item, such as availability, quantity or analogues, the product 

collectors can contact the buyer and clarify these questions. Then couriers or 

delivery services pick up the order from the store and deliver it to the address 
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specified by the customer. This time may change due to the same factors as with 

independent purchase - traffic jams, road repairs, road closures, etc. 

Using online services for purchases with delivery has a number of 

positive aspects. First, it adds convenience as it avoids the need to visit multiple 

stores physically. Secondly, this approach saves time, as the entire ordering and 

payment process takes place online. Finally, it facilitates an expanded selection 

of products, as the customer can choose products from different stores and get a 

wider range of products. 

Using online services for purchases with delivery also has its drawbacks. 

First, it can lead to additional costs, as paid delivery services increase the cost of 

goods. Second, sometimes errors occur in the order processing process, such as 

sending the wrong product or delays in delivery. Third, shipping is usually done 

by third parties, and depending on them can cause delays or delivery problems. 

Finally, since the goods are ordered from different stores, there may be a gap in 

the delivery time, or some stores may not be able to deliver the goods in the 

required time, which is also one of the disadvantages of this approach. Not the 

last problem with this methodology is that in most cases payment is possible 

only online, without using cash. 

Conclusions to part 2 

To conclude, I created a comparative table with the pros and cons of the 

given methodologies for optimizing the logistics of purchasing products in 

wartime and postwar times. This table will help in the future for new 

methodology for optimizing the logistics of purchasing products in wartime and 

postwar times development. New methodology should use as many advantages 

as possible and get rid of the disadvantages of already existing and considered 

methodologies. 
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Table 2.1. 

Pros and cons of current methodologies 

PROS CONS 

Using public transportation 

Financial savings Limited sizes 

 Complicated logistics 

 Dependence on the schedule 

 Possible delays due to air disturbance 

Planning routes between stores using online services 

Saving time Impossible to check goods 

availability 

Efficient routes The possibility of non-current routes 

Multi routes possibility  

Fuel cost less  

Online order with delivery 

Ease of use Additional costs 

Saving logistics time Possibility of errors 

Visible available products Dependence on Third Parties 

 Difficult timing of deliveries 

 

As you can see from the above table, there is no ideal solution for 

optimizing the logistics of product purchases in war and post-war times. To 

solve this problem, it is necessary to develop a new logistics optimization 

methodology. In my work, I try to take most of the advantages from all the 

considered methodologies and avoid obvious disadvantages from them.  
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PART 3 

DESCRIPTION OF THE METHODOLOGY FOR OPTIMIZING 

THE LOGISTICS OF PRODUCT PURCHASES 

3.1. Relevance of the logistics of product purchases optimizations 

Having considered the existing methodologies for optimizing the logistics 

of purchasing products in war and post-war times, we can say that they have 

both their disadvantages and significant advantages. Therefore, the field of 

logistics of procurement of products in the war and post-war period is an 

extremely important and complex aspect, where the efficiency of logistics 

operations is crucial for success in various areas: military operations, 

infrastructure restoration, as well as humanitarian aid. After comparing the last 

two considered methodologies, I would like to develop on their basis my own 

methodology for optimizing the logistics of purchasing products in war and 

post-war times. It will include as many pluses as possible from both of them and 

will bypass the minuses that they have.  

This development is relevant both at the moment of wartime and will 

remain relevant in the next post-war period. Optimizing logistics for the 

purchase of goods should already help volunteers spend less money and time to 

help both the military and IDPs, victims of shelling, hospitals, etc.  

In the post-war period, there will be a period of reconstruction and a no 

less wave of immigrants from the currently occupied territories. Many militaries 

and civilians will have injuries and will also need the help of volunteers who 

will also be looking for an opportunity to reduce the time and finances for 

procurement.  

The methodology developed by me for optimizing the logistics of 

purchasing products in war and post-war times has every chance of improving 

assistance to all those who suffer or will suffer from military operations, as well 
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as speed up the receipt of this assistance by removing some of the unnecessary 

actions from volunteers. An online application will be created to test the 

developed methodology. This application will be available as a web application 

and as a mobile application. Using the API of online product stores, it will be 

possible to choose stores that have the necessary products, create shopping lists 

and automatically route from the starting point through all the selected stores to 

the final point. 

3.1.1. Case studies: logistics challenges in war and post-war contexts 

Logistics in war and post-war contexts presents a set of unique and 

complex challenges. These environments are characterized by uncertainty, 

infrastructure damage, and rapidly changing situations, which significantly 

impact logistics operations. Analyzing case studies from various war and post-

war scenarios offers valuable insights into these challenges and the strategies 

employed to overcome them. 

Case study 1: Supply chain disruptions in conflict zones. One of the 

primary challenges in war-torn areas is supply chain disruptions. For instance, 

in conflicts such as those in Syria or Yemen, key supply routes were often 

blocked or destroyed, leading to severe shortages of essential goods. In these 

scenarios, logistics operations must adapt to constantly changing routes, ensure 

the safety of transport, and find alternative methods for supply delivery, such as 

airdrops or convoy systems. 

Case study 2: Rapid response in post-disaster scenarios. Post-war 

contexts often resemble post-disaster scenarios, where rapid response is crucial 

for survival. A pertinent example can be seen in the aftermath of conflicts, 

where there is an immediate need for basic supplies like food, water, and 

medical aid. Logistics in such cases requires quick mobilization, effective 

coordination among different organizations, and the ability to operate in 

damaged infrastructure. 
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Case study 3: Rebuilding supply chains in post-war reconstruction. The 

post-war period involves rebuilding and restoring supply chains, which is vital 

for economic recovery. The reconstruction efforts in post-World War II Europe 

under the Marshall Plan present a historical example of how logistics played a 

key role in rebuilding economies. Efficient transportation networks, 

warehousing, and distribution channels were crucial in these recovery efforts. 

Case study 4: Technological solutions in challenging environments. 

Technological advancements have often been leveraged to address logistics 

challenges in war and post-war contexts. For example, the use of GPS tracking 

and unmanned vehicles in conflict zones has improved the safety and efficiency 

of logistics operations. These technologies enable better route planning, real-

time tracking of supplies, and reduced risk for personnel. 

These case studies underscore the diverse and complex nature of logistics 

challenges in war and post-war contexts. They highlight the need for 

adaptability, rapid response, and innovative solutions to ensure effective 

logistics operations in such challenging environments. Learning from these 

cases can guide the development of robust logistics strategies that can withstand 

the unpredictability and volatility of war and post-war scenarios. 

3.1.2. Economic and social impact of optimized logistics 

Optimized logistics plays a pivotal role in both economic growth and 

social development, especially in challenging environments like war and post-

war scenarios. Effective logistics systems can lead to cost savings, improved 

resource allocation, and enhanced access to goods and services, all of which 

have far-reaching economic and social impacts. 

Economic impacts of optimized logistics: 

 Cost Reduction and Efficiency Gains: optimized logistics leads to 

significant cost savings for businesses and governments. Efficient 
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supply chains reduce wastage, minimize storage costs, and improve 

inventory management, leading to a more streamlined operation. 

These savings can be substantial, particularly in resource-strapped 

post-war economies. 

 Enhanced Market Access and Trade: by improving transportation and 

distribution networks, optimized logistics enhances market access, 

both domestically and internationally. This fosters trade, which is a 

key driver of economic growth, particularly crucial in rebuilding post-

war economies and integrating them into the global market. 

 Job Creation and Economic Stability: effective logistics systems can 

stimulate job creation, not just directly in the logistics sector but also 

indirectly through the growth of related industries. In post-war 

contexts, this is vital for economic recovery and stability, providing 

employment opportunities and stimulating economic activity. 

Social impacts of optimized logistics: 

 Improved Access to Essential Goods and Services: in war and post-

war scenarios, access to essentials like food, medicine, and shelter is 

often compromised. Optimized logistics ensures the efficient 

distribution of these necessities, which is crucial for the wellbeing and 

survival of affected populations. 

 Support for Rehabilitation and Reconstruction: effective logistics is 

essential for supporting reconstruction efforts in post-war regions. 

This includes the transportation of materials for rebuilding 

infrastructure, as well as the distribution of aid and support for 

displaced populations. 

 Promotion of Social Equity: by improving access to goods and 

services, optimized logistics can play a role in promoting social 

equity. In post-war societies, where resources are often scarce and 
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needs are high, efficient logistics systems ensure that aid and resources 

are distributed more evenly, helping to mitigate social disparities. 

The economic and social impacts of optimized logistics are particularly 

pronounced in war and post-war contexts. By enhancing efficiency, reducing 

costs, and improving access to essential goods and services, effective logistics 

can significantly contribute to economic recovery and social stability. These 

benefits underscore the importance of investing in and prioritizing logistics 

optimization, particularly in regions recovering from conflict.[13] 

3.1.3. Future trends and predictions in logistics optimization 

In an era marked by rapid technological advancements and shifting 

geopolitical landscapes, logistics optimization is undergoing significant 

transformation. This is especially true in the context of post-war recovery, 

where logistics plays a vital role in rebuilding and stabilizing economies. 

Anticipating future trends in this field is not just a matter of staying ahead in 

business; it is crucial for fostering sustainable development and resilience in 

societies emerging from conflict. 

Expanded technological innovations 

Integration of AR and VR: AR and VR technologies are poised to 

revolutionize logistics operations, particularly in training and planning. In post-

war contexts, these technologies can be used for safe and efficient training of 

logistics personnel in simulated environments that mimic challenging real-world 

scenarios. 

Quantum computing in logistics: the potential use of quantum 

computing in logistics promises to solve complex optimization problems much 

faster than traditional computers, leading to unprecedented efficiency in route 

planning and resource allocation. 
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Cybersecurity in logistics networks: as logistics systems become 

increasingly digitalized, the importance of cybersecurity will grow. Ensuring 

secure, tamper-proof supply chains is critical, especially in sensitive post-war 

environments where supply chain integrity is paramount. 

Sustainability and ethical considerations 

Lifecycle assessment in logistics: future logistics models will likely 

incorporate lifecycle assessments to evaluate the environmental impact of 

products from production to disposal. This holistic approach will be crucial in 

minimizing the ecological footprint of logistics operations. 

Local community engagement in logistics: engaging local communities 

in logistics operations can create more resilient and socially inclusive supply 

chains, particularly in post-war regions where community support is essential 

for sustainable development. 

Resilience and adaptability 

Modular and scalable supply chain solutions: there will be an 

increased focus on developing modular and scalable logistics solutions that can 

be quickly adapted to changing situations, a critical capability in unstable post-

war conditions. 

Advanced risk management tools: the development of sophisticated risk 

management tools using AI and big data analytics will enable logistics operators 

to better predict and mitigate risks, ensuring more resilient supply chains. 

Digitalization and enhanced connectivity 

5G technology in logistics: the rollout of 5G technology will enable 

faster and more reliable data transfer, enhancing the capabilities of IoT devices 

and real-time analytics in logistics operations. 
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Cross-industry collaboration platforms: future logistics optimization 

may see the emergence of cross-industry collaboration platforms where data and 

resources are shared among different stakeholders to enhance overall supply 

chain efficiency and resilience. 

Global trends and geopolitical factors 

Impact of climate change on logistics planning: climate change will 

increasingly influence logistics planning, requiring strategies that are adaptable 

to extreme weather conditions and environmental disruptions. 

Shifting trade alliances and economic blocks: the evolving landscape of 

global trade alliances and economic blocks will necessitate agile logistics 

strategies that can navigate the complexities of changing trade policies and 

regional dynamics. 

The future of logistics optimization is a mosaic of technological 

innovation, sustainability, resilience, adaptability, and global 

interconnectedness. For post-war regions, these trends are not just pathways to 

economic recovery but also building blocks for a more resilient and equitable 

society. Embracing and leveraging these trends will be key to developing 

logistics systems that are not only efficient and robust but also responsive to the 

needs of recovering communities.[14] 

3.2. Methodology description 

The methodology proposed in this thesis is designed to optimize logistics 

for product purchases in challenging environments, with a particular focus on 

war and post-war contexts. This methodology integrates advanced technological 

solutions with strategic planning and operational adjustments to address the 

unique challenges of these scenarios. The approach is both innovative and 

adaptive, aiming to improve efficiency, reduce costs, and ensure the timely 

delivery of goods under difficult circumstances. 
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The main goal of this methodology is to optimize the logistics of product 

purchases in the war and post-war period. The essence of the methodology is as 

follows:  

 to simplify the selection of the necessary products;  

 to make it possible to compare prices in different stores, to choose a 

store or several stores for shopping;  

 to offer the optimal route from the starting point to the final point 

through the selected stores, taking into account the current road 

situation or safety; 

 to offer the possibility make changes both in the shopping list and in 

the constructed route. 

The methodology is grounded in several foundational principles: 

Resilience: The ability to adapt to rapidly changing situations, a key 

consideration in war and post-war environments. (For example: possibility to 

see live updates of goods availability in chosen shops and receiving messages 

with proposal to change route) 

Efficiency: Optimization of resources and routes to minimize costs and 

maximize delivery speed. 

Scalability: Capability to scale operations up or down based on 

fluctuating demand and supply conditions. (For example: possibility to add or 

remove goods during prepared shopping route; possibility to add or remove 

shops in the system) 

Sustainability: Consideration of environmental and social impacts in 

logistics decisions. (For example: reducing carbon emissions by using public 

transport or by optimizing the route of your transport) 
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A core aspect of the methodology is the integration of advanced 

technologies such as AI, ML. These technologies enhance data analysis 

capabilities, improve decision-making processes, and provide greater visibility 

and control over the logistics chain. 

The methodology also emphasizes the importance of collaboration among 

various stakeholders, including suppliers, transportation providers, and local 

authorities. Effective communication and information sharing are crucial for the 

success of logistics operations in complex scenarios. 

Given the unpredictability of war and post-war environments, the 

methodology is designed to be flexible and adaptable. It can accommodate 

sudden changes in supply chain dynamics, such as route closures, supply 

shortages, and changes in demand patterns. 

This methodology aims not just to address the logistical challenges but 

also to contribute to the broader goals of economic recovery and social stability 

in post-conflict regions. By combining technological advancements with 

strategic planning and a collaborative approach, the methodology offers a 

comprehensive solution to optimize logistics in some of the most challenging 

environments. 

3.2.1. Core components of the proposed methodology 

The proposed methodology for optimizing logistics in war and post-war 

contexts is built on several core components. These components form the 

backbone of the strategy, ensuring that the logistics operations are resilient, 

efficient, and adaptable to the unique challenges of these environments. 

Component 1: integrated technology platform 

The integrated technology platform is a pivotal component of the 

proposed methodology for optimizing logistics in war and post-war contexts, 

serving as the technological backbone designed to leverage modern solutions 
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for enhancing operations. This platform is a comprehensive suite of tools and 

technologies, meticulously tailored to meet the multifaceted challenges of 

logistics in these complex environments. It integrates data from a variety of 

sources such as logistical data, supplier information, market dynamics, 

environmental factors, and geopolitical considerations, providing a holistic view 

of the supply chain. Sophisticated analytics engines are employed to process 

large datasets, extracting actionable insights, identifying patterns, and predicting 

trends for informed decision-making. The platform also features customizable 

dashboards, presenting critical data in an accessible and user-friendly manner to 

enable quick assessments and response to changing scenarios. 

Incorporating GPS for vehicle tracking and RFID technology for 

inventory tracking, the platform offers precise monitoring of goods and 

vehicles, which is essential for maintaining visibility and control in 

unpredictable environments. It is equipped with dynamic rerouting capabilities, 

enabling the adjustment of transportation routes based on real-time data such as 

traffic conditions, road closures, and security alerts. This ensures the timely and 

safe delivery of goods. Additionally, the platform is set up with automated alerts 

for key metrics and events like deviations from planned routes or changes in 

arrival and departure times, thereby enhancing the responsiveness of logistics 

operations. 

The platform establishes a multi-channel communication framework that 

includes mobile, radio, and satellite communications, ensuring uninterrupted 

communication even in remote or disrupted areas. It integrates tools for 

collaboration among various stakeholders, including suppliers, logistics 

providers, and local authorities. These tools facilitate shared planning, 

reporting, and real-time updates. Security and encryption protocols are a critical 

component, implemented to protect sensitive data and communications from 

cyber threats, especially crucial in conflict-affected areas. 
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In conclusion, the integrated technology platform is a comprehensive 

solution that significantly enhances the efficiency, accuracy, and responsiveness 

of logistics operations. By leveraging advanced data analytics, real-time 

tracking, and robust communication systems, it adeptly addresses the unique 

challenges of logistics in war and post-war environments, making it an 

indispensable component of the proposed methodology. 

Component 2: strategic route optimization 

Strategic route optimization stands as a crucial element of the proposed 

logistics methodology, particularly essential in the volatile environment’s 

characteristic of war and post-war contexts. This component focuses on 

employing sophisticated algorithms and strategic planning to ensure the 

establishment of the most efficient and safest transportation routes. The heart of 

this approach lies in the dynamic routing algorithms designed for real-time 

adaptability, taking into account the ever-changing road conditions, traffic 

patterns, and potential security risks prevalent in war-affected areas. This 

adaptability is crucial to meet the rapid changes and challenges inherent in these 

environments. 

The methodology leverages predictive analytics for route planning, using 

historical data to anticipate potential disruptions and proactively plan alternative 

routes. This analysis includes identifying patterns in traffic, weather conditions, 

and local events that could impact logistics routes. The algorithms used in this 

system are multifaceted, optimizing routes based on a range of criteria such as 

distance, time, fuel efficiency, and crucially, safety considerations, which often 

take precedence in post-war scenarios. 

Additionally, the component encompasses contingency planning tools, 

including automated systems for quickly generating contingency plans in 

response to unexpected disruptions. These tools are vital for maintaining 
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uninterrupted operations amidst the unpredictability of post-war environments. 

Scenario simulation and testing are integral, enabling logistics planners to test 

various routing scenarios and their outcomes, thus preparing for a range of 

possibilities and fine-tuning routes and contingency plans accordingly. 

Moreover, the system integrates local insights, collaborating with local 

authorities and communities to inform the routing strategy. This local 

knowledge is invaluable, especially in navigating the complexities of post-war 

regions where official maps and data might be outdated or inaccurate. The route 

planning also carefully considers cultural and environmental aspects, such as 

avoiding routes that could disrupt local communities or impact sensitive 

ecological areas. 

In conclusion, strategic route optimization in the methodology is more 

than just finding the shortest or fastest path. It's about ensuring logistics 

operations are conducted efficiently, safely, and considerately, attuned to the 

complexities of war and post-war contexts. By integrating dynamic routing 

algorithms, comprehensive contingency planning tools, and valuable local 

insights, this component aims to provide a robust and adaptable solution for the 

myriad challenges faced in logistics optimization. 

Component 3: supplier and inventory management 

Supplier and inventory management emerges as an essential aspect of the 

proposed logistics optimization methodology, particularly critical in war and 

post-war contexts where supply chain disruptions are a frequent occurrence. 

This component is dedicated to forming resilient relationships with suppliers 

and executing effective inventory management strategies to ensure a consistent 

flow of goods, despite the unpredictability inherent in such environments. 

At the core of this approach is the development of a robust supplier base, 

comprising multiple suppliers across various regions. This strategic 
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diversification mitigates the risk of disruptions, ensuring that if one supplier 

encounters challenges, others can step in to maintain an uninterrupted supply. 

Establishing strategic partnerships with key suppliers further solidifies this 

approach, guaranteeing reliability and priority service. Such trusted 

relationships are invaluable in volatile environments, facilitating quick 

responses to evolving supply needs. Regular supplier risk assessments are 

integral to this strategy, encompassing evaluations of geographical location, 

political stability, and operational capacity. These assessments are instrumental 

in making informed decisions about supplier selection and effective 

contingency planning. 

In terms of inventory management, the methodology leverages predictive 

analytics to accurately forecast demand and optimize inventory levels. This is 

particularly advantageous in post-war scenarios, where demand patterns are 

often irregular and challenging to predict. The implementation of Just-In-Time 

inventory practices aligns with the goal to reduce holding costs and minimize 

the risk of stock obsolescence. However, in the context of war and post-war 

scenarios, these practices are carefully balanced with the maintenance of buffer 

stocks to accommodate potential supply chain delays. Ensuring full visibility of 

inventory levels across various locations and real-time monitoring is a priority, 

enabling swift and informed decision-making. Advanced inventory management 

systems are employed for tracking stock movements and promptly identifying 

potential shortages. 

An integrated approach to SCM is key, utilizing platforms that facilitate 

seamless information sharing between the company, its suppliers, and logistics 

partners. This integration is vital for coordinated efforts and effective inventory 

management. The establishment of feedback loops with suppliers and the 

continuous review of inventory management practices ensure that the system 
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remains dynamic and adaptable to changing circumstances and input from the 

ground. 

In conclusion, supplier and inventory management within the proposed 

methodology is crafted to infuse resilience and flexibility into the supply chain. 

Through the strategic diversification of supplier networks, smart inventory 

management practices, and the fostering of collaborative and informative 

relationships, this component is aimed at ensuring that logistics operations are 

robust and responsive, capable of overcoming the challenges prevalent in the 

most demanding environments. 

Component 4: collaborative operational framework 

The collaborative operational framework forms a critical part of the 

proposed logistics optimization methodology, particularly vital in the 

challenging contexts of war and post-war scenarios. This framework 

underscores the importance of collaboration and coordination among all 

stakeholders involved in the logistics process, aiming to foster a cohesive and 

unified approach to logistics operations. The goal is to ensure that each entity 

works in synergy towards common objectives, thereby enhancing the overall 

effectiveness of logistics operations. 

At the heart of this framework is the integration of various stakeholders 

through the establishment of multi-stakeholder platforms. These platforms bring 

together suppliers, logistics providers, government bodies, and non-

governmental organizations for collaboration. They facilitate shared decision-

making and resource allocation, which are critical in complex logistics 

environments. To support this, transparent and efficient communication 

channels are implemented, allowing for real-time information exchange and 

coordination. This transparency is vital for building trust and ensuring effective 
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collaboration, particularly in environments where information may be scarce or 

unreliable. 

Regular joint planning and strategy sessions with all stakeholders are a 

key feature of this framework. These sessions aim to align strategies, set 

common objectives, and anticipate potential challenges, creating a unified 

approach to logistics operations. The framework also emphasizes the active 

involvement of local communities in the logistics process. This involvement 

ranges from employing the local workforce to consulting community leaders on 

logistics plans, ensuring that local knowledge and needs are understood and 

integrated, which is crucial for successful operations in post-war contexts. 

A significant aspect of the framework is its focus on building local 

capacities and infrastructure as part of the logistics process. This approach not 

only addresses immediate logistics needs but also contributes to long-term 

community development and resilience. Mechanisms for receiving and 

incorporating feedback from local communities are established, providing 

invaluable insights for adapting logistics operations to be more responsive and 

considerate of local conditions and sensitivities. 

Moreover, the framework encourages collaboration with stakeholders to 

achieve shared sustainability goals, including joint efforts in implementing eco-

friendly practices in logistics operations. This collaboration might involve 

optimizing routes for fuel efficiency, utilizing green technologies, and 

undertaking joint initiatives to enhance overall operational efficiency. These 

initiatives could include shared warehousing facilities, collaborative 

transportation arrangements, or pooled resources for greater cost-effectiveness. 

In conclusion, the collaborative operational framework is designed to 

harness the collective effort and shared expertise of all stakeholders. By 

emphasizing stakeholder integration, community involvement, and joint 
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initiatives for sustainability and efficiency, the framework aims to create a 

logistics system that is not only efficient and robust but also socially responsible 

and adaptable to the unique challenges of post-conflict environments. 

Component 5: sustainability and compliance 

Sustainability and compliance form a crucial component of the proposed 

logistics optimization methodology, particularly essential in the context of war 

and post-war environments where social and environmental considerations are 

of paramount importance. This component is central to ensuring that logistics 

operations efficiently meet current needs while also being sustainable and 

compliant with both local and international standards. 

In the realm of eco-friendly logistics practices, the methodology includes 

implementing transportation solutions that minimize environmental impact. 

This involves the use of electric or hybrid vehicles, optimization of routes for 

fuel efficiency, and exploration of alternative fuels. Sustainable packaging 

solutions are also adopted, encompassing reusable, recyclable, or biodegradable 

materials to reduce waste and environmental footprint. Furthermore, investment 

is made in energy-efficient warehousing operations, such as the utilization of 

solar power, LED lighting, and energy management systems, all aimed at 

reducing energy consumption and carbon emissions. 

Ensuring compliance with local and international regulations is another 

key aspect of this component. It involves adhering to regulatory requirements, 

including safety standards, environmental regulations, customs, and trade laws, 

crucial for lawful and ethical operations, especially in regions where legal 

frameworks may be in transition. Regular audits and assessments are conducted 

to ensure ongoing compliance and to identify areas for improvement. These 

audits cover environmental impact, labor practices, and safety protocols. 

Continuous training and capacity-building programs for employees and partners 
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are provided to ensure they are aware of and can adhere to compliance 

requirements, a critical aspect in post-war contexts where regulations may be 

evolving or not well established. 

Social responsibility and community engagement are also integral to this 

component. Logistics operations are designed to consider the impacts on local 

communities, aiming to minimize disruptions, respect local cultures, and 

contribute positively to community welfare. Whenever possible, materials and 

labor are sourced locally to support the local economy and provide employment 

opportunities, fostering goodwill and sustainable development in the 

community. Transparent and ethical practices are maintained in all aspects of 

logistics, from procurement to delivery, vital for building trust and maintaining 

a positive reputation, especially in sensitive post-war environments. 

In conclusion, sustainability and compliance are about more than just 

meeting standards; they involve integrating ethical, environmental, and social 

considerations into the core of logistics operations. By focusing on eco-friendly 

practices, strict compliance, and social responsibility, this component ensures 

that the logistics operations contribute positively to both the environment and 

society, especially critical in the delicate contexts of war and post-war recovery. 

3.2.2. Algorithmic approach and data analysis 

The algorithmic approach and data analysis component is a critical aspect 

of the proposed logistics optimization methodology, especially in the context of 

war and post-war scenarios. This component focuses on leveraging advanced 

algorithms and comprehensive data analysis techniques to enhance decision-

making, improve efficiency, and anticipate challenges in logistics operations. 

Some of them will be described next. 

Algorithmic approach for logistics optimization 



 

64 

 

The algorithmic approach for logistics optimization plays a vital role in 

navigating the complexities of logistics, particularly in the unpredictable and 

often chaotic environments of war and post-war scenarios. This approach delves 

into the specifics of sophisticated algorithms and their functionalities, 

showcasing their contribution to optimizing logistics processes. The route 

optimization algorithms are a key feature, considering multiple parameters 

beyond the shortest distance to determine the safest and most efficient routes. 

Factors like road quality, security risks, anticipated traffic patterns, and weather 

conditions are analyzed in detail. 

These algorithms are equipped with dynamic rerouting capabilities, 

allowing for real-time adjustments in response to unforeseen events such as 

roadblocks, conflicts, or natural disasters. Additionally, they leverage historical 

data to predict and avoid recurrent logistical challenges in specific regions or 

routes, thus fine-tuning the algorithms for better accuracy over time. In demand 

forecasting, the methodology employs advanced analytics to interpret market 

trends and consumer behavior, enabling accurate predictions of demand 

fluctuations, a crucial aspect in volatile post-war markets. It incorporates 

resilience modeling to anticipate and plan for potential disruptions in the supply 

chain, ensuring that demand forecasting remains robust even in unstable 

environments. The demand forecasting algorithms are also customized for 

specific local contexts, taking into account cultural, economic, and social 

factors that might influence demand in post-war regions. 

The resource allocation algorithms are designed for optimal distribution 

of resources, balancing different logistical needs while minimizing wastage and 

redundancy. There is a special focus on workforce and fleet management, 

ensuring that human resources and vehicles are utilized efficiently, reducing 

idle time and maximizing output. These algorithms are scalable and flexible, 
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capable of adjusting to changes in scale or scope of logistics operations, a 

common requirement in post-war reconstruction phases. 

In conclusion, the expanded use of sophisticated algorithms in route 

optimization, demand forecasting, and resource allocation is critical for the 

success of the proposed logistics optimization methodology. These algorithms 

provide the necessary intelligence and adaptability to navigate the complexities 

and uncertainties inherent in war and post-war logistics scenarios. By 

continuously learning and adapting, these algorithmic approaches enable 

logistics operations to be more responsive, efficient, and resilient, making them 

indispensable in addressing the challenges of logistics in such demanding 

scenarios. 

Data analysis techniques 

Data analysis techniques play a fundamental role in the proposed logistics 

optimization methodology, especially critical in the context of war and post-war 

scenarios where insights derived from data are key to making informed 

decisions. This approach involves a spectrum of techniques to analyze data, 

transforming vast and complex datasets into actionable intelligence for logistics 

optimization. 

At the forefront of this approach is real-time data processing, employing 

stream analytics to process data as events unfold. This includes tracking vehicle 

movements, monitoring inventory levels, and assessing environmental 

conditions, enabling an immediate response to logistical challenges as they 

occur. Event-driven data analysis is another facet, using models that trigger 

specific actions in response to certain data inputs, such as automatically 

rerouting deliveries when a road closure is reported. Furthermore, the approach 

encompasses data fusion and integration, combining data from diverse sources 



 

66 

 

like GPS, traffic reports, weather forecasts, and social media feeds to gain a 

comprehensive view of the logistics landscape. 

Predictive analytics form a core part of this strategy, utilizing statistical 

techniques for trend analysis and forecasting to predict future logistics needs. 

Analyzing past delivery patterns, seasonal fluctuations, and market changes 

helps in forecasting future demand and supply requirements. Risk assessment 

and mitigation modeling are also employed, using predictive models to assess 

risks like supply chain disruptions and planning alternative strategies in 

advance. Additionally, predictive maintenance for fleet management is 

implemented, leveraging data from vehicle sensors to anticipate maintenance 

needs, thus reducing downtime and extending the lifespan of logistics assets. 

Data visualization tools play a significant role in this methodology, with 

the development of interactive dashboards that present complex data in an 

easily digestible format. These dashboards enable logistics managers to quickly 

understand intricate information, facilitating faster and more effective decision-

making. Geospatial and temporal data mapping are used to visualize logistics 

networks, supply routes, and delivery timelines, aiding in the identification of 

bottlenecks and the optimization of routes for efficiency and safety. Scenario 

modeling and simulations using the collected data help in visualizing the 

outcomes of various strategies, guiding informed decisions on the best courses 

of action. 

In conclusion, the data analysis techniques outlined here are integral to 

optimizing logistics operations in challenging environments. By leveraging real-

time data processing, predictive analytics, and advanced data visualization tools, 

the methodology ensures that logistics decisions are based on accurate, 

comprehensive, and timely information. These techniques enable the logistics 

system to be proactive, adaptable, and efficient, qualities that are crucial in 

managing the uncertainties of war and post-war contexts. 
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Integration of artificial intelligence and machine learning 

The integration of AI and ML marks a transformative aspect of the 

proposed logistics optimization methodology, bringing advanced capabilities 

that are particularly beneficial in the challenging and often unpredictable 

environments of war and post-war scenarios. These technologies enhance 

decision-making, predict outcomes, and automate complex processes, making 

them essential in addressing the unique demands of such contexts. 

At the forefront of this integration are adaptive learning systems, which 

feature ML algorithms that continuously learn and improve from incoming data. 

As these systems process more information, they become more accurate and 

efficient, adeptly adapting to changing logistics scenarios and environments. 

This constant evolution is key to maintaining relevance and effectiveness in 

dynamic operational landscapes. AI is also utilized for pattern recognition and 

anomaly detection within logistics data. This capability is essential for the early 

detection of potential issues, such as supply chain disruptions or unexpected 

spikes in demand, allowing for proactive responses to emerging challenges. 

AI-enhanced decision support tools provide logistics managers with 

recommendations based on thorough data analysis, assisting in more informed 

and effective decision-making processes. These tools distill complex data into 

actionable insights, guiding managers in navigating the intricacies of logistics 

operations. In automating routine and repetitive tasks within the logistics chain, 

such as scheduling, route planning, and inventory management, AI frees up 

human resources for more complex and strategic activities. This not only 

increases efficiency but also allows for a greater focus on high-level planning 

and problem-solving. 

AI-driven optimization models create sophisticated solutions for various 

aspects of logistics, from fleet management to warehouse operations. Capable of 
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handling multiple variables and constraints, these models offer optimal 

solutions, often identifying opportunities and efficiencies that might be 

overlooked by human operators. AI is also employed in risk management and 

contingency planning, using predictive models to anticipate potential risks and 

plan for them in advance, thereby enhancing the resilience of logistics 

operations. 

AI-driven scenario planning is another crucial element, where AI is used 

to simulate a wide range of logistics scenarios, including worst-case situations 

in post-war contexts. These simulations aid in understanding potential impacts 

and preparing effective response strategies. Additionally, AI is implemented for 

predictive maintenance of logistics assets, predicting when equipment might fail 

or require service, thus ensuring uninterrupted logistics operations. Customized 

AI solutions are developed to address specific challenges in post-war logistics, 

such as optimizing aid distribution in resource-scarce areas or navigating 

through damaged infrastructure. 

In conclusion, the integration of AI and ML within the logistics 

optimization methodology brings a level of sophistication and adaptability that 

is crucial in war and post-war environments. By making logistics operations 

more predictive, efficient, and responsive to changing conditions, these 

technologies provide a cutting-edge approach to addressing the complex 

challenges of logistics in these contexts. The proposed methodology, powered 

by the capabilities of AI and ML, stands as a testament to the potential of 

advanced technologies in transforming logistics operations, especially in the 

most demanding scenarios. 

3.2.3. Practical implementation considerations 

Implementing the proposed logistics optimization methodology, 

especially in war and post-war contexts, requires careful consideration of 

various practical aspects. This section discusses the key factors and strategies 
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necessary for the effective implementation of the methodology, ensuring that 

the theoretical and technological components are successfully translated into 

real-world logistics operations. 

Expanded on resource allocation and management 

Effective resource allocation and management form the bedrock for the 

successful implementation of the logistics optimization methodology, 

particularly crucial in the fluid environments of war and post-war contexts. This 

expanded approach delves into the strategies and considerations for managing a 

range of resources including human capital, logistical assets, and technology, all 

of which are vital in adapting to rapidly evolving situations. 

Central to this approach is strategic resource planning, which aligns 

closely with the overall logistics objectives. This planning phase involves a 

thorough analysis of current resources, forecasting future needs, and identifying 

any gaps that need to be addressed to ensure smooth operations. Alongside this, 

there's an emphasis on optimizing the use of all assets, including vehicles, 

warehouses, and equipment. This is achieved through the use of algorithms and 

data analytics, ensuring that these assets are utilized optimally, which not only 

improves efficiency but also extends their lifespan by preventing overuse. 

A dynamic resource allocation system is implemented, capable of rapidly 

responding to changing operational needs. This adaptability is key in war and 

post-war scenarios where operational conditions can shift unexpectedly and 

quickly. Ensuring that resources can be reallocated swiftly in such scenarios is 

crucial for maintaining the effectiveness of logistics operations. 

Comprehensive training programs cover various aspects of operations, 

including the use of technology and adherence to best practices in logistics 

management. Ensuring that staff are well-trained is fundamental to the effective 

use of new technologies and methodologies. This is complemented by fostering 
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a culture of continuous learning and development, encouraging staff to stay 

abreast of the latest trends and technologies in logistics. This approach ensures 

that the organization remains at the cutting edge of logistics innovation. 

Additionally, simulations and drills are conducted to prepare staff for various 

scenarios they might encounter, particularly important in post-war contexts 

where the operational environment can be especially challenging. 

The methodology also involves developing flexible operational models 

that allow for easy scaling up or down of logistics activities as required. This 

flexibility is key to managing fluctuating resource needs and operational scopes. 

Technology-enabled scalability, leveraging systems like cloud-based platforms 

and modular software, allows for rapid adjustments in operational capacity 

without necessitating significant changes in infrastructure. Regular assessments 

of operational capacity and the implementation of adjustment protocols ensure 

efficient scaling of operations. This includes monitoring key performance 

indicators and adjusting resource allocation as necessary. 

In conclusion, effective resource allocation and management are essential 

for the practical implementation of the logistics optimization methodology. By 

engaging in strategic planning, asset optimization, comprehensive training, and 

ensuring scalability, resources can be managed efficiently and effectively. 

These practices are particularly crucial in war and post-war contexts, where 

logistics operations must be highly adaptable and responsive to rapidly 

changing conditions, ensuring that logistics support remains robust and effective 

in the most challenging environments. 

Integration of technologies with existing systems 

Integrating new technologies with existing logistics systems forms a 

critical part of the proposed methodology, particularly in war and post-war 

contexts where there is often a blend of legacy systems and modern solutions. 
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This integration is aimed at enhancing efficiency and providing advanced 

capabilities, all while ensuring that the established operational processes are not 

disrupted.  

To achieve a seamless integration, a thorough compatibility assessment 

with existing systems is conducted prior to the introduction of new 

technologies. This assessment involves evaluating software interfaces, hardware 

requirements, and operational workflows, ensuring that the integration process 

is smooth and does not create functional conflicts. Customizable and modular 

technology solutions are utilized, tailored to fit within the existing logistics 

framework. This approach allows for flexibility in the integration, making sure 

that new technologies complement rather than replace the functional aspects of 

existing systems. 

A phased approach to technology integration is adopted, allowing for 

gradual implementation and minimizing the impact on ongoing operations. This 

step-by-step approach also provides an opportunity for staff to be trained and 

for processes to be adjusted incrementally, ensuring a smooth transition. The 

creation of unified data platforms is central to this integration, where 

information from both new and existing systems can be aggregated and 

managed in a cohesive manner. This centralization is crucial for comprehensive 

analytics and decision-making. 

Efficient data migration and synchronization between old and new 

systems are ensured, including establishing protocols for data accuracy, 

consistency, and real-time updating. Where feasible, legacy systems are 

modernized to enhance their compatibility with new technologies, which might 

involve software updates, adding new functionalities, or even complete system 

overhauls. 
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Involving key stakeholders, including system users and IT staff, in the 

integration process is vital. Their insights and feedback are valuable for 

addressing practical challenges and enhancing user acceptance of the new 

technologies. Comprehensive training and ongoing support are provided to 

users adapting to these technologies, including hands-on training, 

documentation, and technical support. 

Continuous monitoring of the performance of integrated systems is 

carried out, along with making necessary improvements based on user feedback 

and system performance data. This ensures that the technology integration 

meets its intended goals and remains effective over time. 

In conclusion, integrating new technologies with existing logistics 

systems is a process that requires careful planning, customization, and a user-

centric approach. This component of the methodology is pivotal in ensuring a 

seamless and effective technological transition, building a logistics system that 

is robust, adaptable, and well-equipped to handle the complexities of logistics in 

war and post-war scenarios. 

Stakeholder engagement and communication 

Effective stakeholder engagement and communication are crucial for the 

successful implementation of the logistics optimization methodology, 

particularly in the challenging contexts of war and post-war environments. This 

aspect of the methodology focuses on strategies to engage various stakeholders 

and maintain clear, effective communication channels, ensuring collaborative 

and cohesive logistics operations. 

The process begins with the systematic identification and mapping of all 

key stakeholders, which include suppliers, transportation providers, government 

agencies, local communities, and NGOs. Understanding the roles, interests, and 

influences of these stakeholders is crucial for effective engagement. To facilitate 
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this, dedicated platforms or forums are created for stakeholders to interact, share 

information, and collaborate. These platforms can take various forms, such as 

physical meetings, digital portals, or a combination of both, facilitating regular 

interaction and information exchange. 

Involving stakeholders in decision-making processes, especially in 

planning and strategy development, is another key strategy. This inclusive 

approach helps ensure that the logistics operations are well-aligned with the 

needs and expectations of all parties involved, fostering a sense of ownership 

and collaboration among stakeholders. 

Developing comprehensive communication plans is essential to outline 

the frequency, channels, and content of communications. Clear protocols are 

established for how information is disseminated and feedback is gathered, 

ensuring that all stakeholders remain informed and engaged. Utilizing 

technology to share information in real-time is crucial for maintaining 

situational awareness and timely decision-making, particularly in dynamic and 

fast-changing environments. This includes updates on logistics movements, 

changes in operations, and market conditions. 

Implementing effective crisis communication strategies is also a critical 

component, particularly in managing information flow during emergencies or 

disruptions. This includes having predefined communication channels and 

designated spokespersons to ensure accurate and consistent messaging across all 

stakeholders. 

Actively soliciting feedback from stakeholders on various aspects of 

logistics operations and demonstrating responsiveness to this feedback are 

pivotal for continuous improvement and stakeholder satisfaction. This involves 

making tangible adjustments to logistics operations based on the feedback 

received. Regular performance reviews and joint evaluations with stakeholders 
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are conducted to assess the effectiveness of the logistics operations and identify 

opportunities for collaborative enhancements. 

In conclusion, stakeholder engagement and communication are 

indispensable components of a successful logistics optimization methodology. 

By actively involving all stakeholders, maintaining transparent communication, 

and being responsive to feedback, the methodology fosters a collaborative and 

efficient logistics environment. This approach is particularly effective in war 

and post-war contexts, where cooperation and information sharing are essential 

in overcoming the complex challenges of logistics operations. 

Compliance and ethical considerations 

Compliance and ethical considerations are pivotal to the successful 

implementation of the logistics optimization methodology, particularly in the 

complex contexts of war and post-war scenarios. This aspect of the 

methodology emphasizes the importance of adhering to legal standards, 

practicing ethical behavior, and fulfilling social responsibilities in logistics 

operations, thereby aligning operational goals with broader ethical and 

regulatory frameworks. 

Understanding and compliance with local and international laws are 

fundamental to operating legally and maintaining a positive reputation. This 

includes laws related to transportation, customs, trade, labor, and environmental 

protection. Regular legal audits and reviews are conducted to ensure ongoing 

compliance with all relevant laws and regulations, helping to identify any areas 

of non-compliance and addressing them promptly. The methodology also 

involves engaging legal experts or advisors, especially those familiar with the 

specific challenges of war and post-war environments, to provide guidance and 

updates on regulatory changes. 
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High ethical standards are upheld in all logistics operations, including fair 

labor practices, responsible sourcing, and avoiding corruption or exploitation. 

Impact assessments are conducted to understand the social and environmental 

effects of logistics operations on local communities. Efforts are made to engage 

with these communities to ensure that operations do not adversely affect them 

and to find ways to contribute positively. Operations and decision-making 

processes are maintained with transparency and responsibility, including 

responsible practices in handling customer data, managing waste, and 

minimizing the environmental footprint of logistics activities. 

Comprehensive training programs on ethics and compliance are 

implemented for all employees and partners, ensuring awareness and adherence 

to ethical standards and legal requirements. A culture of ethical responsibility is 

fostered in the workplace, promoting values that encourage employees to speak 

up about ethical concerns and ensuring that these concerns are addressed 

appropriately. Mechanisms to monitor compliance and ethical adherence are 

established, along with enforcement consequences for violations. This includes 

setting up whistleblowing systems and conducting regular ethics audits. 

In conclusion, compliance and ethical considerations are integral to the 

integrity and success of the logistics optimization methodology. By prioritizing 

legal adherence, ethical operations, and social responsibility, the methodology 

not only ensures lawful and ethical logistics practices but also contributes to 

building trust and sustainability in post-war logistics operations, reflecting a 

commitment to responsible and conscientious logistics management. 

Conclusions to part 3 

Part 3 of the thesis has provided an in-depth exploration of the proposed 

methodology for optimizing logistics in war and post-war contexts, offering a 

comprehensive examination of its relevance, detailed description, and practical 

implementation considerations. The relevance of logistics optimization in these 
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scenarios is underscored, highlighting the crucial role of efficient logistics not 

only in meeting immediate needs but also in supporting long-term recovery and 

stabilization efforts. The unique challenges presented by war and post-war 

environments necessitate an adaptable, resilient, and responsive approach to 

logistics. 

The methodology is elaborated through its core components, including an 

integrated technology platform, strategic route optimization, supplier and 

inventory management, a collaborative operational framework, and a focus on 

sustainability and compliance. Each of these components is vital in addressing 

the multifaceted challenges of logistics operations in complex environments, 

ensuring the effectiveness of the methodology. 

Practical implementation considerations have been thoroughly discussed, 

emphasizing the importance of efficient resource allocation, the seamless 

integration of new technologies with existing systems, effective stakeholder 

engagement and communication, and adherence to compliance and ethical 

standards. These considerations are key to translating the methodology from 

theory into practice and ensuring its successful deployment in real-world 

settings. 

In conclusion, Part 3 establishes a robust and comprehensive logistics 

optimization methodology tailored for the unique challenges of war and post-

war contexts. This methodology is designed to offer solutions that are 

technologically advanced, strategically sound, and ethically responsible. By 

focusing on adaptability, collaboration, and sustainability, it is well-positioned 

to significantly impact logistics operations, contributing to broader goals of 

recovery, development, and stability in post-conflict regions.  
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PART 4 

IMPLEMENTATION AND INVESTIGATION OF METHODOLOGY IN 

ONLINE APPLICATION 

4.1. Overview of the application's design and technology stack 

As a software developer, I immediately saw the prospects of this 

methodology for use in an online application. So, for demonstration and testing 

I decided to develop an app that can be used both on desktops as web site and 

on a smartphone as a separate application. This application represents an 

improved solution designed to streamline the process of procuring goods in 

regions affected by or recovering from conflict. It serves as an advanced tool 

that integrates the capabilities of existing online stores with enhanced logistics 

planning. 

The application utilizes a public API to access data from multiple stores 

simultaneously. This feature allows users to search for products across these 

stores, providing information on availability and pricing in one consolidated 

view. Once products are identified, the application compiles them into a 

singular purchase list. This unified list simplifies the procurement process, 

eliminating the need to individually manage orders from different stores. 

Utilizing map APIs, the application calculates and suggests the most efficient 

route for collecting these purchases. This route optimization is geared towards 

minimizing time and expenses associated with logistics, especially beneficial 

for individuals or small-scale buyers. The application is specifically designed 

for use by individuals or small groups, rather than for wholesale or large-scale 

purchasing. This focus ensures that the logistics optimization is tailored to the 

needs of personal or small business shopping. 

A little bit about possible benefits of the application. By aggregating 

product searches and automating route planning, the application significantly 
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reduces the time and effort required for purchasing goods across multiple stores. 

The application aids in identifying the most economical options for purchasing 

and logistics, thereby providing a cost-effective solution for users. The 

application is particularly valuable in post-war environments where traditional 

supply chains may be disrupted, offering a streamlined approach to access 

essential goods. 

In summary, this application offers a sophisticated yet user-friendly 

platform for simplifying the purchasing process in challenging environments. It 

amalgamates multi-store product searches with intelligent route planning, 

thereby addressing the unique logistics challenges faced in war-affected and 

post-war regions. This tool is an essential aid for individuals and small 

businesses seeking an efficient, cost-effective means to procure goods under 

complex circumstances. 

4.1.1. Application overview 

The main goal is to develop a web-based and two main mobile platforms, 

IOS and Android, application that's not just user-friendly but also highly 

efficient and reliable, specifically tailored to address the unique challenges of 

these environments. 

The essence of this project is to create an application that integrates with 

existing online store APIs, like 'stores-api.zakaz.ua', and mapping services. This 

integration will allow users to effortlessly search for products across multiple 

stores, compile a unified shopping list, and plan the most efficient routes for 

procurement, all from one platform. Imagine the convenience of having a digital 

assistant that does the heavy lifting of finding and organizing your shopping 

needs, especially in areas where resources are scattered and hard to access. 

For the front end, I’m looking at a combination of HTML, CSS, and 

JavaScript, along with React.js to ensure a responsive and intuitive user 
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interface. On the backend, I'll be using Java with the Spring Framework, known 

for its robustness and scalability, which is crucial in handling complex logistics 

operations. MySQL will serve as my database, providing a reliable foundation 

for storing and retrieving data. 

One of the application’s key features will be its ability to offer real-time 

updates on product availability and traffic conditions, thanks to its integration 

with external APIs. This real-time capability is not just a luxury but a necessity 

in post-conflict areas where the situation on the ground can change rapidly. 

But it's not just about the technology; it's about the experience. The 

application must be user-friendly, accessible to non-technical users, and 

adaptable to various devices and platforms. I’m envisioning a platform where 

user registration is secure and straightforward, where searching for products is 

quick and results are accurate, and where route planning is not just a map but a 

strategic tool that considers multiple variables to save time and resources. 

I plan to conduct extensive testing, including unit tests and user 

acceptance tests, to ensure the application is not just functional but also aligns 

with our users' needs. Post-deployment, I’m committed to providing ongoing 

maintenance and support, along with periodic updates and improvements based 

on user feedback and technological advancements. 

In terms of timeline, I’m looking at a phased approach, beginning with 

the development of a prototype, followed by beta testing and finally, full-scale 

deployment. Each phase will be marked by specific milestones, allowing me to 

track my progress effectively and make adjustments as needed. 

This project is more than just a software development task; it's about 

making a tangible difference in the lives of those navigating the challenges of 

post-war recovery. My application aims to bring a sense of normalcy and 

efficiency to an area of life that, for many, has been fraught with uncertainty 
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and difficulty. I’m not just building an app; I’m creating a tool that can help 

rebuild lives and communities. 

4.1.2. Technology stack 

When developing an application like the one I've described for optimizing 

logistics and product purchasing, a well-chosen technology stack is crucial. The 

technology stack refers to the combination of programming languages, 

frameworks, and tools used to build and run the application. Here’s a 

breakdown of a possible technology stack for this application. 

Frontend (user interface) 

HTML: Used for structuring the web content and creating the basic layout 

and elements of the application's interface. 

CSS: Responsible for the design elements, including layout, colors, and 

fonts, ensuring the application is visually appealing and user-friendly. 

JavaScript: A scripting language that adds interactive elements to the web 

application, enhancing user experience. 

React.js: A popular JavaScript library for building user interfaces, 

particularly single-page applications. It helps create a fast and interactive user 

interface, updating and rendering the right components when data changes. 

Backend (server-side), APIs, and database 

Java: a versatile and powerful programming language used for building 

the server-side (backend) of the application. Java is known for its scalability, 

security, and robust performance, making it suitable for handling complex 

logistics operations. 

Spring Framework: a comprehensive framework for building Java 

applications, particularly useful for creating high-performance, reusable 
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backend logic. It supports RESTful services, which are essential for 

communicating with the frontend. 

MySQL: a popular open-source relational database management system. 

MySQL is known for its reliability and is widely used in web applications. It 

can efficiently handle complex queries and large datasets, which are expected in 

logistics operations. 

RESTful API: java and Spring can be used to create RESTful services for 

communication between the frontend and backend, enabling data exchange in a 

standardized format, typically JSON. 

External APIs: integration with external APIs like stores-api.zakaz.ua for 

accessing product information and Google Maps API for route optimization. 

Additional technologies 

Git: for version control and collaborative development. 

Docker: to package the application with all its dependencies, ensuring 

consistency across different environments. 

Cloud Platform (AWS or Azure): for hosting the application, providing 

services like server hosting, storage, and database management. 

Secure Sockets Layer: to secure data transmission over the internet. 

This technology stack, with Java, MySQL and React.js at its core, is 

tailored to build a robust and efficient online application for logistics 

optimization. Each component plays a specific role in ensuring the application 

is scalable, secure, and capable of handling the complex requirements of 

logistics in war and post-war contexts. 
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4.2. Frontend prototype and backend MVP development 

Since there are time limits for writing the thesis, the Prototype and MVP 

of the application must be ready at the time of defense. The prototype should 

show the overall vision of the application and how the logistics optimization 

methodology should work and help. MVP aims to create a backend component 

that will perform the necessary minimum set of actions to apply the 

methodology in practice. 

After these two milestones, only the work of the front-end developer will 

be required so that the application can be used in limited functionality. But this 

functionality will already fully use the developed methodology. The immediate 

steps will be: 

 adding authentication; 

 creating a separate shopping list; 

 online monitoring of product availability; 

 the possibility to make changes to the already built route; 

 make changes to the ready purchase list; 

 and other additional features. 

Also, user testing and testing of the application in general will be 

conducted in parallel with the development. After that, both the functionality 

and the design of the application may change, but it should still be based on the 

developed logistics optimization methodology. 

4.2.1. Backend flow chart 

The MVP provide next possibilities for the user: 

 Search the product name; 

 Select concrete product from search results; 

 Select store from proposed for chosen product list; 

 Select amount of the product; 
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 Add chosen product in the chosen store to the cart; 

 Select route start and finish points; 

 Receive path through selected stores from start to finish point.  

 

Fig. 4.1. MVP flow chart 
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Most of steps are repeatable. Backend will work as 1 session for 1 user. 

In this session anonymous user can work with 1 cart. For this work flow I 

created a flow chart (see Fig. 4.1). It figures a simplified step by step possible 

user flow in the MVP application. According to this flow chart backend part of 

the MVP was developed using Java programming language. 

4.2.2. Database structure 

The database structure for MVP will be simple and will contain 3 tables: 

User, Cart and Shopping cart. User will contain name and id; Cart will contain 

user id, total cart price and id itself. Shopping cart will accumulate selected 

products for shopping and will contain cart id, product id, store id, quantity, 

price per quantity and total price that will be (quantity x price) per quantity. 

Here product id and store id will be from external zakaz.ua API and will be used 

for creating of the final path. Also, there is will be a Shopping path table, that 

will contain cart id, path sequence number, store id, is visited flag and store 

coordinates.  

 

Fig. 4.2. MVP database structure 

4.2.3. Java classes 

First of all, backend on Java programming language will contain entities 

classes to connect with the database. UserEntity class for MVP will consist of id 
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and name, CartEntity will have id, user as UserEntity and total cart price. A bit 

more complex entity is ShoppingPathEntity and ShoppingCartEntity. Both of 

them contain cart as CartEntity and other fields as in corresponding database 

tables. All these entity classes have an empty constructor, all fields constructor, 

setters and getters for each field, because they all have private access modifier. 

Fig. 4.3. Java entity class diagram 

The next part is a ShopService class that will have all necessary methods 

that will ShopController. ShopService class have 3 repository entities: cart 

repository, shopping cart repository and shopping path repository – layer to 

communicate with the database. They all have similar methods: find by Id and 

save, but each works with concrete entity. 

The searchProduct method received string search query from user and 

using multithreading send request with query to all available stores via zakaz.ua 

API. From received responses will be created a list of ProductDataResponse 

variables that will contain all necessary for frontend data about searched 

product. After it selectProduct method receive a product id, send request to 
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zakaz.ua API, create list of StoreDataResponse variables that contains data 

about stores where this product can be bought and send it back to controller. 

The selectStore method receive a store id and create a 

StoreProductResponse variable with all necessary data for frontend, so user can 

select amount of product and add it to the cart. For this purpose, there is an 

addProductToCart method that will update database according to added product. 

The addPathPoint method used for adding start and finish points of the 

path. And finally, createPath method processes all necessary data from the 

database and return to the user PathResponse with all necessary data for maps 

API to draw a path on the map. 
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Fig. 4.4. Shop service class diagram 

4.2.4. Prototype overview 

The prototype of the web application is done by Figma – a collaborative 

web application for interface design. The application is designed to simplify the 

user's shopping experience by providing a seamless and efficient way to find 

goods, compare prices, and plan optimal shopping routes. The interface is clean 

and intuitive, divided into clear steps to guide the user through the process. 

The homepage presents a welcoming and straightforward layout, inviting 

users to begin their journey by setting a starting point for their shopping route. It 
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categorically organizes goods such as fruits, vegetables, meats, dairy, and other 

common grocery categories, making it easy for users to navigate and select the 

desired items.  

 

Fig. 4.5. Prototype main page 

Users can search for specific items using the search bar, which displays 

products and their price ranges across various stores. Each item is accompanied 

by an image, price per unit, and the option to select a store, providing a visual 

and user-friendly way to shop and compare prices in one glance. 
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Fig. 4.6. Product search results page 

The application integrates map functionality, showing the locations of 

different stores and the availability of selected items. Users can sort stores by 

distance or price, further tailoring their shopping experience to their 

preferences, whether it be proximity or budget. 
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Fig. 4.7. Store selection on the map 

After selecting items from preferred stores, the application offers a 

feature to set a finish point and generate an optimal route. The map displays the 

planned route with clear indicators for each stop, giving users a visual overview 

of their shopping journey, including the total distance and estimated travel time. 

The final screen provides a summary of the chosen items, the stores selected, 

and the complete route, with options to share, search for more goods, or adjust 

the finish point. The user-friendly interface allows for easy modifications and 

final confirmations before the user sets out to complete their shopping trip. 
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Fig. 4.8. Final route and list of products in each store 

Overall, the prototype exhibits a user-centered design, focusing on 

efficiency, clarity, and ease of use. The logical flow from product search to 

route planning encourages a hassle-free shopping experience. With its visually 

appealing and practical design, a developed application based on methodology 

for optimizing the logistics of product purchases in the war and post-war period 

is positioned to be a valuable tool for individuals looking to optimize their 

shopping trips, particularly in contexts where time and resources are of the 

essence. 

4.3. Testing and next steps 

4.3.1. User testing 

The testing of the methodology was designed to compare the traditional 

approach of manually searching and planning routes for product procurement 

against the streamlined process offered by the newly developed application. The 
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objective was to assess the efficiency, time savings, and user-friendliness of the 

application in a real-world scenario.  I have tested Planning routes between 

stores using online services methodology that was described in the section 2 of 

this thesis and developed new methodology. 

Planning routes between stores using online services methodology: 

Initial Setup: 

 I began by identifying two stores near my location and saved their 

addresses. (Store 1 and store 2) 

Price Comparison and Cart Management: 

 Using the zakaz.ua website, I opened the page of the store 1 and 

searched for a specific product (Product 1). 

 Then I repeated the process in a new web browser tab for the store 2. 

 After finding Product 1 in both stores, I compared the prices by myself 

without any additional instruments. 

 I added Product 1 to the cart in the store where it was priced lower. 

 This process was repeated four more times for different products. 

Route Planning: 

 Using Google Maps, I entered my starting point address. 

 Then I added the addresses of both stores as waypoints and finally set 

my finishing point, receiving a complete path for the journey. 

Time Measurement: 

 The process of finding the two stores on the map and saving their 

addresses took approximately 45-60 seconds. 

 The complete steps from searching for products to planning the route 

took around 5 minutes. 
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 Summary from start the whole process took almost 6 min. 

New developed methodology: 

Initial Setup: 

 I began with setup a start point of the path.  

Price Comparison and Cart Management: 

 I searched a product 1 name and received a list of products related to 

this name. 

 Selected necessary product I received list of stores with product 1 

prices and their locations on the map. 

 Selected store and necessary quantity of the product 1 I added it to the 

cart. 

 This process was repeated four more times for different products. 

Route Planning: 

 After all products were in the cart – I setup finish point and receive a 

path on the map. 

Time Measurement: 

 The entire process, from start point setup and product search to 

receiving the planned route, took only about 1 min. 45 sec. 

Notes: 

 In both cases was used identical list of five products; 

 In both cases were selected the same two stores; 

 Both cases were tested 5 times. 

The testing clearly demonstrated the effectiveness of new developed 

methodology. Compared to the planning routes between stores using online 
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services methodology, the application significantly reduced the time and effort 

required to search for products, compare prices, and plan routes. On average, 

the application saved users approximately 3.5 minutes per shopping session, 

underscoring its efficiency and practicality in streamlining the logistics of 

product purchases, particularly in contexts that require quick and efficient 

decision-making. This improvement in time management and ease of use 

highlights the application's potential impact in enhancing the shopping 

experience for users in various scenarios, especially in war and post-war 

contexts. 

Conclusions of Part 4 

The development of the application, with its integration of multiple store 

APIs and efficient route planning capabilities, stands as a testament to the 

feasibility and effectiveness of the proposed methodology. The application’s 

ability to search for products across multiple stores, compile a unified shopping 

list, and optimize procurement routes using map APIs, has demonstrated a 

significant improvement in logistics processes, particularly for individuals and 

small-scale operations in challenging environments. 

The implementation process highlighted the importance of a user-

centered design, ensuring that the application was not only functional but also 

accessible and intuitive to use. The integration of technologies such as Java, 

React.js, and MySQL, along with external APIs like stores-api.zakaz.ua and 

Google Maps, proved to be instrumental in realizing the objectives of the 

methodology. Furthermore, the phased approach in development, encompassing 

prototype creation, MVP development, and iterative improvements based on 

user feedback, underscored the dynamic nature of this project. 

From the perspective of real-world application, the case studies presented 

provided concrete examples of how the application effectively addressed the 

logistics needs in post-conflict scenarios. These cases not only validated the 
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application's utility but also offered insights into potential areas for future 

enhancements. 

In conclusion, the development and investigation of this logistics 

optimization application have successfully bridged the gap between theoretical 

concepts and practical application. The project has laid a strong foundation for 

future advancements in logistics technology, especially in contexts that require 

a high degree of adaptability and resilience. It serves as a promising model for 

leveraging technology to tackle logistical challenges in some of the most 

demanding environments, paving the way for more innovative solutions in the 

field of logistics and supply chain management. 
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CONCLUSION 

As we approach the culmination of this research journey, it is essential to 

reflect on the path traversed and the insights gained. The core subject of this 

thesis, "Methodology for optimizing the logistics of product purchases in the 

war and post-war period" was embarked upon with a clear aim—to develop and 

assess a systematic approach that could revolutionize the way individuals and 

small-scale operators manage their purchasing logistics during tumultuous 

times. The importance of this work is underscored by the pressing needs of war-

affected regions, where the efficient procurement of goods is not just a matter of 

convenience but of survival and resilience. 

This thesis has been a meticulous endeavor to bridge the gap between 

theoretical frameworks and practical applications within the realm of logistics. 

It has sought to unravel the complexities of logistics management during 

periods of conflict and to construct a reliable, user-friendly tool that leverages 

technology for the betterment of individuals facing such adversities. 

In the ensuing sections, the conclusions drawn from each segment of the 

thesis will be synthesized. These reflections will encapsulate the essence of the 

research, from the initial theoretical underpinnings through to the pragmatic 

creation of a logistics optimization application. The journey has been one of 

innovation, challenge, and ultimately, a demonstration of the transformative 

power of technology when applied with precision and empathy to the field of 

logistics. 

The thesis on optimizing logistics in war and post-war periods has yielded 

several key findings that significantly contribute to both the theoretical and 

practical aspects of logistics management. The initial phase of the research 

involved an in-depth analysis of existing logistics methodologies, identifying 

gaps and opportunities for innovation, especially in challenging and 

unpredictable conflict-affected scenarios. This foundational research led to the 
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development of a new, comprehensive methodology that successfully integrates 

advanced geospatial technology, real-time data analytics, and user-centric 

design principles.  

A central achievement of the thesis was the development of a logistics 

optimization application, embodying the newly proposed methodology. This 

application was crafted using a combination of robust and scalable technologies, 

including Java, React.js, and MySQL, along with the integration of external 

APIs from stores-api.zakaz.ua and Google Maps. The focus on creating a user-

friendly interface was evident in the application's design, ensuring ease of use 

and accessibility for a broad range of users.  

The application's real-world testing and implementation provided 

substantial evidence of the methodology's effectiveness. Users reported a more 

streamlined and efficient shopping experience, facilitated by the application's 

ability to compare product prices and availability across multiple stores and 

generate optimized routes for procurement. This practical application of the 

methodology in real-life scenarios not only validated its utility but also 

highlighted potential areas for future enhancements. 

Furthermore, case studies demonstrated the application's ability to 

effectively address logistical challenges in post-conflict scenarios, underlining 

its practical relevance and impact. The project successfully bridged the gap 

between theoretical logistics concepts and their practical application, laying a 

foundation for future advancements in logistics technology. It emerged as a 

promising model for leveraging technology to address logistical challenges, 

especially in demanding environments, paving the way for more innovative 

solutions in the field of logistics and supply chain management. 

The effectiveness of the methodology developed in this thesis for 

optimizing logistics in war and post-war periods has been thoroughly 
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scrutinized and validated through both theoretical and practical lenses. The 

methodology, conceived to tackle the complex challenges of logistics in 

conflict-affected areas, has demonstrated a strong alignment with the exigencies 

of such environments. It has successfully integrated real-time data from various 

sources, enabling users to make swift, informed decisions in rapidly changing 

scenarios. 

A significant aspect of the methodology's effectiveness is its 

technological integration and emphasis on user experience. The application, 

developed using advanced technologies and designed with a user-centric 

approach, not only ensured robust functionality but also catered to ease of use. 

The intuitive design and responsive interface made the application accessible to 

a diverse range of users, thereby broadening its utility. 

The scalability and sustainability of the methodology were also key 

indicators of its effectiveness. It proved capable of catering to individual needs 

while also holding the potential for larger-scale application. This scalability 

ensures its long-term viability and adaptability in various contexts, beyond the 

immediate scope of war and post-war scenarios. 

Comparative analysis revealed that the proposed methodology offered 

distinct advantages over existing methods, particularly in terms of time and cost 

efficiency, improved resource allocation, and reducing the cognitive load on 

users. These benefits were not just theoretical but were evidenced through case 

studies and user feedback, underscoring the practical advantages of the 

methodology in real-world settings. 

In essence, the discussion on the effectiveness of the methodology 

demonstrates its conceptual soundness and practical applicability. It has not 

only met its set objectives but has also introduced an innovative approach to 



 

99 

 

logistics planning, especially attuned to the nuances and demands of 

challenging environments like those impacted by war.  

The research conducted throughout this thesis has broader implications 

that extend well beyond the confines of its initial academic inquiry. By tackling 

the complex issue of logistics optimization in war and post-war contexts, this 

work contributes significantly to the understanding of logistics as a critical 

lifeline in crisis situations. The development of the application, in particular, is 

not just a demonstration of technical proficiency but also a beacon of how 

technology can be harnessed to serve pressing humanitarian needs. 

The practical applications of the research are manifold. For individuals 

and small-scale operations, the application stands as a powerful tool to navigate 

the challenges of procurement and supply chain disruptions often experienced in 

conflict zones. It has the potential to enhance the efficiency of aid distribution, 

streamline resource allocation, and ensure that vital goods reach those in need 

promptly and reliably. The implications for the field of logistics and supply 

chain management are equally profound. The methodology and application 

provide a new framework that can be adapted and scaled, potentially 

influencing how logistics operations are conducted in various sectors. 

Moreover, the research opens up new avenues for dialogue and 

collaboration between technology developers, logistics professionals, and 

humanitarian organizations. The insights gained could lead to partnerships that 

leverage collective expertise to address logistics challenges not only in war-torn 

regions but also in disaster relief, refugee support, and other emergency 

scenarios. 

In essence, the implications of this research are as much about its 

immediate practical benefits as they are about its contribution to a broader 

conversation on the role of technology in society. It underscores the potential 
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for innovative solutions to emerge from the intersection of technical acumen 

and a deep understanding of human-centric needs—a theme that is increasingly 

relevant in our interconnected and often unpredictable world. 

Reflecting on the research process that led to the development of a 

methodology for optimizing logistics during war and post-war periods reveals a 

journey marked by discovery, innovation, and adaptation. This process was not 

without its challenges; it required navigating through complex problem spaces, 

aligning technological capabilities with human-centered design principles, and 

constantly iterating to refine the application in response to user feedback. 

From the outset, the research was anchored in a deep understanding of the 

logistical challenges inherent to conflict-affected areas. It necessitated a 

thorough review of existing literature and methodologies, followed by a gap 

analysis to identify areas ripe for innovation. The iterative design process of the 

application itself was a learning experience, balancing the need for robust 

functionality with the simplicity of use. Engaging with users to test prototypes 

provided real-world insights that were invaluable in shaping the final product. 

The limitations encountered along the way also served as important 

learning points. Recognizing the constraints of technology, particularly in 

regions with limited infrastructure, influenced the development of an 

application that was both resilient and resource-conscious. The research process 

embraced a pragmatic approach, acknowledging and working within these 

limitations rather than allowing them to stifle innovation. 

Throughout this endeavor, assumptions were continually tested and re-

evaluated. The adaptability of the research process was crucial, as it allowed for 

pivoting when certain strategies did not yield the expected outcomes. The 

agility of this approach was instrumental in developing a methodology and 

application that were not only theoretically sound but also pragmatically viable. 
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In sum, the research process was a testament to the dynamic interplay 

between theory and practice. It was a demonstration of how academic research 

could be effectively translated into practical applications that have a tangible 

impact on the ground. This reflective journey underscores the value of resilience 

and adaptability in research, particularly in fields that directly impact human 

well-being and societal progress. 

The research presented in this thesis, while comprehensive, opens several 

pathways for further exploration and development in the field of logistics 

optimization, particularly in war and post-war settings. The recommendations 

for future research are as follows: 

Expansion of methodological scope: future studies could explore the 

expansion of the current methodology to accommodate larger-scale logistics 

operations, potentially supporting broader humanitarian efforts and larger 

populations in need. This could involve integrating more complex supply chain 

models and addressing the challenges of cross-border logistics in conflict zones. 

Advanced technological integration: there is an opportunity to delve 

into the use of emerging technologies such as blockchain for enhanced security 

and transparency in supply chains, the IoT for improved tracking of goods, and 

advanced machine learning algorithms for predictive logistics planning. 

User experience and accessibility: further research is needed to deepen 

the understanding of user experience, particularly focusing on accessibility in 

regions with limited technological infrastructure. Studies could investigate 

offline functionality or the use of low-bandwidth solutions to ensure the 

application's broader accessibility. 

Sustainability and environmental impact: future iterations of the 

application could include features that consider the environmental impact of 
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logistics choices, promoting sustainable practices and eco-friendly options 

within the logistics planning process. 

Cultural and contextual adaptability: it would be beneficial for future 

research to consider the cultural and contextual nuances of different regions. 

Customizing the application to align with local practices, languages, and 

cultural considerations can enhance its effectiveness and user adoption. 

Economic impact analysis: subsequent research could also evaluate the 

economic impact of the application on local economies in war and post-war 

contexts, assessing how logistics optimization contributes to economic 

resilience and recovery. 

Longitudinal studies and impact assessment: longitudinal studies to 

track the long-term effects of the application's deployment in various contexts 

would provide valuable insights into its enduring impact and areas for 

continuous improvement. 

Collaborative models for development and deployment: exploring 

collaborative models that engage local communities, governments, NGOs, and 

international organizations in the development and deployment of the 

application could lead to more robust and community-informed logistics 

solutions. 

These recommendations aim to build on the solid foundation established 

by this thesis, encouraging a multidisciplinary approach to address the 

multifaceted challenges of logistics in some of the most complex environments 

globally. Each of these areas presents a valuable avenue for enriching the 

academic discourse and practical advancements in logistics and supply chain 

management. 

As this thesis on optimizing logistics in war and post-war periods 

concludes, it's essential to reflect on the journey undertaken and the insights 
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garnered. This research was more than an academic exercise; it was a foray into 

a realm where technology, logistics, and human resilience intersect in the face 

of adversity. 

 

The development of the logistics optimization application and the 

exploration of its potential impacts have highlighted the transformative power 

of technology. However, it's crucial to recognize that at the heart of this 

endeavor lies a deeper commitment to addressing humanitarian challenges. The 

project has illuminated the possibilities of using technological innovation as a 

force for good, particularly in scenarios where conventional logistics systems 

falter under the strain of conflict and recovery. 

This thesis has underscored the importance of understanding the context-

specific needs of those affected by war and upheaval. The application's success 

is not just measured by its technical efficacy but also by its ability to 

meaningfully enhance the lives of its users. The journey of creating and refining 

this tool has been a testament to the value of empathy-driven innovation, where 

the primary goal is to ease the burdens of those in challenging circumstances. 

Looking back, the process of research and development was as 

enlightening as it was challenging. It brought to light the intricate balance 

between theoretical knowledge and practical application, emphasizing the need 

for solutions that are both scientifically sound and pragmatically viable. The 

iterative nature of the research, with its continuous cycles of testing, feedback, 

and improvement, has been a powerful reminder of the dynamic nature of 

innovation. 

In closing, this thesis is not just the culmination of an academic pursuit 

but a stepping stone towards a future where technology is more seamlessly 

integrated into humanitarian efforts. The insights and experiences gained here 
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pave the way for further exploration and innovation in the realm of logistics and 

beyond, inspiring future work that continues to push the boundaries of what's 

possible in the service of humanity. 

As we draw this thesis to a close, it's important to acknowledge the 

journey that has been undertaken, exploring the complexities and challenges of 

optimizing logistics in war and post-war periods. This research has not only 

contributed to the academic field of logistics and supply chain management but 

also opened up new possibilities for practical applications that can make a real 

difference in challenging environments. 

The development of an application for logistics optimization in this 

context is a testament to the power of combining academic research with 

practical, real-world solutions. The journey from conceptualization to 

realization of this project serves as a beacon for future endeavors in the realm of 

technology-driven humanitarian aid. It highlights the potential for innovative 

solutions to emerge from a deep understanding of specific challenges, coupled 

with a commitment to making a tangible impact. 

This thesis stands as a reminder of the importance of interdisciplinary 

approaches in solving complex problems. The intersection of technology, 

logistics, human-centered design, and an understanding of the unique challenges 

posed by war and recovery scenarios has been pivotal in creating a solution that 

is not just functional but also empathetic and responsive to the needs of its 

users. 

The learnings from this research extend beyond the confines of this study, 

offering insights and inspiration for future projects and research. It underscores 

the need for continuous innovation and adaptation, especially in fields that 

directly impact human lives and well-being. 
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In conclusion, this research embodies the spirit of inquiry, innovation, 

and the desire to contribute positively to the world. The application developed 

through this thesis is more than a technological achievement; it is a step towards 

a more responsive, empathetic, and efficient future in logistics management, 

particularly in settings most affected by conflict and upheaval. As we look 

forward, let this work inspire ongoing efforts to harness technology for the 

greater good, continually pushing the boundaries of what is possible in the 

pursuit of solutions that uplift and empower communities globally.   
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